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Santral Venoz Kateter Bakiminda Kullanilan Standart
Bakim ile Transparan Film Ortiilerin Etkinliklerinin

Karsilastiriimasi: Olgu Kontrol Calismasi

Merve OZSARAC EYUBOGLU! | Ganime Esra SOYSAL**

Effectiveness of Transparent Dressing with
Chlorhexidine Gluconate for Central Venous Catheter
Care in the Intensive Care Unit: A Case Control Study

OZET

Bu ¢alisma, santral venoz kateter (SVK) bakiminda kullanilan standart bakim
ile klorheksidin glukonat iceren transparan film ortilerin etkinliginin kateter
enfeksiyonu, bakim maliyeti, hemsire memnuniyeti ve verimliligi agisindan
karsilastinimasi amaciyla gergeklestirildi. Calismanin evrenini, bir devlet
hastanesinin Genel Yogun Bakim Unitesi'nde yatan hastalar ile bu initede
calisan hemgireler olusturdu. Mart- Aralik 2020 tarihleri arasinda olgu
kontrol tipinde gergeklestirilen galismada, kontrol grubuna standart SVK
bakimi, olgu grubuna klorheksidin iceren transparan film ortiler ile SVK
bakimi uygulandi. Veriler, hasta dosyalarindan, hemsire gozlem
formlarindan, hemsireler ile birebir ylizylize goruserek ve enfeksiyon
kontrol komitesinden sirveyans bilgileri alinarak arastirmaci tarafindan
toplandi. Verilerin analizi bir istatistik programindan yardim alinarak yapildi.
Olgu grubunda SVK kullanim orani 0,66 kontrol grubunda ise SVK kullanim
orani 0,55 olarak hesaplandi. Olgu grubunda SVK kullanim orani kontrol
grubuna gore fazla (p<0,05) olmasina karsin, santral venoz katater ile iligkili
kan dolagimi enfeksiyonu gelisimi gorilmedi. Olgu grubunda 77, kontrol
grubunda ise 293 pansuman yapildi. Kontrol grubunda rutin degisim, kirlilik,
gevseme nedeniyle olgu grubuna gore, olgu grubunda ise islaklik nedeniyle
kontrol grubuna gore daha fazla pansuman gergeklestigi gorildi. Buna
ragmen, klorheksidin glukonat iceren seffaf pansumanlarin maliyet etkinligi
daha iyi bulundu. Bununla birlikte, klorheksidin glukonat iceren seffaf
pansumanlarin kullanilmasi hemsire memnuniyeti ve verimliligini artirdig
goruldu. Seffaf pansumanlar enfeksiyon agisindan gazli bezden onemli
olctide farkli degildi. Klorheksidin glukonatli seffaf pansumanlar sinirli
maliyet etkinligi gosterirken, hemsire memnuniyeti ve verimliligine olumlu
katkida bulundu.

Anahtar kelimeler: Santral Venoz Kateter, Pansuman, Kateter, Enfeksiyon,

Yogun Bakim, Maliyet

ABSTRACT

The objective of this study was to compare the efficacy of standard care and
transparent film dressings containing chlorhexidine gluconate in the
management of central venous catheters (CVCs) in terms of catheter-
related infection, cost of care, nurse satisfaction and efficiency. The study
population comprised patients hospitalised in the General Intensive Care
Unit of the State Hospital, and nurses employed in this unit. In the case-
control study conducted between March and December 2020, the control
group received standard CVC care, while the case group received CVC care
with transparent film covers containing chlorhexidine. The data were
collected by the researcher from patient files, nurse observation forms,
face-to-face interviews with nurses, and surveillance information from the
infection control committee. The data were analysed using a statistical
software program. The rate of CVC utilisation in the case group was 0.66,
while the rate of CVC utilisation in the control group was 0.55. Despite the
higher rate of CVC use observed in the case group compared to the control
group (p < 0.05), there was no evidence of catheter-related bloodstream
infection. A total of 77 dressings were performed in the case group,
compared to 293 in the control group. It was observed that a greater
number of dressings were performed in the control group than in the case
group, due to the need for routine changes, the presence of contamination
and loosening. Conversely, a greater number of dressings were performed
in the case group than in the control group, due to the presence of wetness.
However, the cost-effectiveness of transparent dressings containing
chlorhexidine gluconate was found to be superior. Nevertheless, the
utilisation of transparent dressings containing chlorhexidine gluconate
appeared to enhance nurse satisfaction and efficiency. Transparent
dressings demonstrated no significant distinction from gauze in terms of
infection. While transparent dressings with chlorhexidine gluconate
exhibited limited cost-effectiveness, they contributed favourably to nurse
satisfaction and efficiency.

Keywords: Central Venous Catheter, Dressings, Catheter, Infection,
Intensive Care, Cost
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INTRODUCTION transparent dressings in catheter care is expected to

The diagnosis, management, and provision of care for
patients admitted to Intensive Care Units (ICUs) entail
a comprehensive range and entail the utilization of
numerous interventional therapies. The utilization of a
central venous catheter (CVC) stands as the prevailing
approach for accessing the intravenous/central line
(Smith & Nolan, 2013). While employing a central
venous catheter offers advantages, it also presents
potential complications, including infection and
thrombosis(Cam et al., 2008; Yesil et al., 2014). Within
ICUs, central venous catheter-related bloodstream
infection, commonly referred to as central line-
associated bloodstream infection (CLABSI), constitutes
a significant factor contributing to both mortality and
morbidity (Niemann et al., 2022). The demands of
nursing practice require healthcare professionals to
implement interventions with the best available
evidence to make sound clinical decisions (Celebi &
lice, 2022; Lopez, 2015).

CVCs are inserted by medical practitioners, while the
subsequent care is administered by nurses. The
majority of infections and associated complications
that arise during the CVC procedure, even when
implemented under ideal circumstances, can be
averted through meticulous nursing care (Corley et al.,
2019). Preventing catheter-related infections in
patients not only leads to reduced hospitalization
durations and early cost savings, but also contributes
to alleviating nurses' workload and enhancing their job
satisfaction (Kiray et al., 2019; Sanli et al., 2016; Sanli &
Sarikaya, 2016; Thokala et al., 2016). During the
catheter dressing process, nurses are tasked with
selecting suitable dressing materials tailored to the
patient's needs.(Kiray et al., 2019) Significant catheter-
related infections observed in ICUs encompass
catheter colonization, phlebitis, exit site infection, port
infection, tunnel infection, septic thrombophlebitis,
and CLABSI.

In numerous regions, traditional care for central
venous catheters (CVCs) involves the use of sterile
gauze and non-sterile adhesive tape (Corley et al.,
2019). Based on research findings, incorporating

offer increased convenience to nurses. This is achieved
through fewer dressing changes and the ability to
observe the catheter site due to the transparency of
the dressing material (Sanl & Sarikaya, 2016).

A comprehensive meta-analysis examined nine
randomized controlled trials (RCTs) and revealed that
the utilization of transparent dressings containing
chlorhexidine gluconate has demonstrated a reduction
in both catheter colonization and the incidence of
CLABSI (Safdar et al., 2014).

The aim of this study is to compare the conventional
approach involving sterile gauze for CVC care with the
use of transparent dressings containing chlorhexidine
gluconate, with a focus on aspects such as infection
rates, cost implications, and nurse satisfaction and
efficiency.

METHODS
Study Design and participants

This study adopted a non-randomized case-control
design with parallel controls. The objective was to
compare two approaches for central venous catheter
(CVC) care: the standard method involving sterile gauze
and the wuse of transparent dressings with
chlorhexidine gluconate. The comparison was made
based on the development of catheter infections, cost
of care, nurse satisfaction, and cost-efficiency.

Materials and Their Properties

In the case group, sterile transparent dressings with
chlorhexidine gluconate (3MTM 1657R TegadermTM
CHG) were employed as covers. Additionally, an
antiseptic solution consisting of 2% chlorhexidine
gluconate and 70% alcohol (Biorad Dermol) was used
for skin antisepsis. If the dressing's integrity remained
intact, a daily dressing change was conducted.

In the control group, sterilized gauze tailored to size
was used. Skin antisepsis employed 10% povidone-
iodine (Medisin), and non-sterile adhesive medical
tape (Clivex) measuring 10m x 10cm was replaced daily
until wetness and contaminants were eliminated.
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This research took place in a General Intensive Care
Unit at a second-level state hospital from March to
December 2020, accommodating 8 beds. The unit
provides ICU services at the second level, with patient
admissions mainly from the emergency room, and
referrals from palliative care, the operating room, and
inpatient services. Staffed with 13 nurses, including a
nurse practitioner, one general surgeon, and one
cardiovascular surgeon, the ICU operates three shifts:
08:00-16:00, 16:00-08:00, and 08:00-08:00, with each
shift having four nurses responsible for two patients.

CVCs are typically inserted by two skilled physicians
working in the ICU. It's worth noting that some patients
admitted to the ICU may already have a CVC in place.
However, there is no established protocol for CVC care
within the unit. Nurses follow a standard care routine
using povidone-iodine, sterile gauze, and non-sterile
plaster.

During the CVC insertion process, both physicians and
ICU staff practice hand hygiene and employ barrier
measures such as masks, sterile gloves, and sterile
gowns. All patients receive a similar type of CVC
featuring three lumens, with the catheter secured
using two or three silk skin sutures fastened to its two
clips.

The hospital lacked chlorhexidine gluconate antiseptic
solutions and transparent dressings. Yet, for the
research, the investigator's resources provided both
items.

Population and Study Sample

The study included patients receiving treatment in a
specific intensive care unit, where their central venous
catheters were inserted by unit medical staff and cared
for by unit nurses over 7-10 days. Twelve unit nurses
assessed care satisfaction. Sixty patients were initially
involved, 30 in each group (case and control), meeting
parametric test criteria. However, one patient dropped
from each group, leaving 29 patients in each.

Inclusion Criteria: Patients aged 18 or above, not
pregnant, with parental consent if applicable, without
pre-existing infections, immunosuppressive therapy, or

hypersensitivity to chlorhexidine gluconate or
povidone-iodine, whose central venous catheters were
inserted by unit physicians and monitored for 7-10 days
post-insertion.

Exclusion Criteria: Deceased or transferred patients
during follow-up, instances of catheter-related
interventions or care beyond researcher control
leading to discontinuation of monitoring and study
exclusion.

Data Collection

The researcher used a daily CVC follow-up form
(developed by MO). Infection control nurses'
surveillance provided data for CVC cultures and
infection-related findings. Nurses' care satisfaction was
assessed with a 5-point Likert scale (1-unsatisfied, 5-
very satisfied). CVC care effectiveness was evaluated
by analyzing nurse satisfaction and dressing procedure
duration (Figure 1).

Statistical analysis

The collected data underwent statistical analysis,
presented as mean and standard deviation
percentages. Prior to comparing mean values between
groups, normality of distribution was assessed. The
"Independent-Samples T Test" was applied for
normally distributed data, and the "Mann—Whitney U
Test" for non-normally distributed data. Chi-square
test was used for pairwise comparison of categorical
variables. Correlation coefficients were determined
using the Pearson coefficient for normally distributed
variables and the Spearman coefficient for non-
normally distributed ones. Significance levels were set
at p<0.05, p<0.01, and p<0.001 during results analysis.
The incidence rate of central catheter-associated
bloodstream infections (CVCI) was calculated as CVCII
Rate=CVC-related
Number/CVC Days x 1000, reflecting infections per

bloodstream infections
1000 catheter days within a fixed catheter use period.
A central catheter day is determined by summing the
number of days that intensive care unit patients carried
one or more central catheters throughout a given
period. CVC Usage Rate = CVC Days/ICU Patient
Days.(Cetinkaya Sardan et al., 2013)
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Patients with 2 CVC placed in the ICT and
meeting the inclusion criteria
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Patients were divided imto 2
groups as control and case.
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] 7| - Exitus
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Caze group (n: 29)
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In order to maintain CVC, transparent
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was af_’PhE’d using sterile gauze, gluconate and antiseptic containing 2%
povidone iodine and patch. chlorexidine gluconate + 70% alcohol

were anplied.
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The follow-up of the patients The follow-up of the patients
was completed between was completed between
March and August. 2020. September and December

-

For 7-10 days, the signs of catheter infection, the reasons for
changing the dreszing, the frequency and duration, and the
amount of material used in the care of the CVC were recorded.

!

At the end of the study, the data collection form in
which the satisfaction of the CVC care material
was measured was filled out by the nurses.

I

Surveillance information
was obtained from the
infection control

'

The data were
analyzed.

Figure 1. Study Flow diagram
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RESULTS CLABSI (p>0.05). Pseudomonas aeruginosa was

The case group consisted of patients with a mean age
of 72.17+£14.83, among whom 36.7% (n:11) were
female and 63.3% (n:19) were male. In the control
group, the average age was 75.03+£14.83, with 12.50%
being female (n:12) and 60% being male (n:18). The
statistical analysis indicated that the two groups
exhibited similar age and gender distributions (p>0.05).
The most common diagnoses among patients in both
groups were cerebrovascular and pulmonary disorders,
as well as cancer and trauma.

Regarding the duration of mechanical ventilation and
the days of follow-up with Nasogastric Tube (NG) or
Percutaneous Endoscopic Gastrostomy (PEG), there
was no statistically significant difference between the
case and control groups (p>0.05). In terms of central
venous catheter (CVC) insertion sites, 73.3% (n:22) of
patients in the case group had femoral CVCs, and 26.7%
(n:8) had subclavian CVCs. In the control group, 70.0%
(n:21) had femoral CVCs, and 30.0% (n:7) had
subclavian CVCs. The comparison of insertion sites
between the two groups did not yield a statistically
significant difference (p>0.05).

Complications

In the case group, 6.7% (n:2) and in the control group,
3.0% (n:1) of patients experienced arterial puncture
during CVC insertion (p>0.05). Throughout the study,
no CLABSI or catheter infections were observed in the
case group, while one patient in the control group had

identified as the most common gram-negative bacteria
in the patient with catheter infection. During the study
duration, no occurrences of catheter exit site
infection/colonization, pneumothorax, hemothorax,
thrombosis, catheter malposition, catheter
dysfunction, or air embolism were noted in either cases
or controls. No catheter removal was performed for

control purposes.

Bleeding was observed in an average of 1.94+0.1
patients in the case group and 1.9240.10 patients in the
control group during the follow-up period, with no
statistical difference (p>0.05). Assessment included a
total of 945 patient days, 529 in the control group and
416 in the case group. Examining days with a catheter,
there were 568 catheter days (292 in the control group
and 276 in the case group). The rate of CVC usage was
calculated as 0.55 in the control group and 0.66 in the
case group. Statistical analysis revealed a significantly
higher rate of CVC use in the case group compared to
the control group (p<0.05). Regarding infection rates,
the control group exhibited 3.4 infections per 1000
catheter days, while the case group had 0 infections
per 1000 catheter days. However, the difference in
infection rates between the two groups was not
statistically significant (p>0.05) (Table 1).

Table 1. CVC usage rate and CVC- related bloodstream infection in the case and control groups

Group case Group control Statistical
analaysis
Number of patients (n) 29 29
Patient days 416 529
CVC days (n) 276 292
U: 312,500
CVC usage rate 0,66 0,55 p: 0,042
CVC-related bloodstream
. . 0 1
infection (n)
.CVC-.related bloodstream 0/1000 3.4/1000 U: 435,000
infection rate p: 0,317

U: Mann Whitney U Tests
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In the case group, bleeding at the catheter insertion
site occurred in 23.3% (n:7) on the first and second
days, and 3.3% (n:1) on the third and fourth days post-
CVC placement. Redness was observed in only one
patient (3.3% of the group) on the first day of CVC
follow-up, with no instances of redness, edema, or
compromised skin integrity throughout the follow-up.

In the control group, catheter insertion site bleeding
was observed in 36.7% (n:11) on the first and second
days, and 3.3% (n:1) on the third day. Redness occurred
in a single patient (3.3%) on the first day of CVC follow-
up. Similar to the case group, no instances of redness,
edema, or compromised skin integrity were noted at
the catheter insertion site throughout the follow-up
period.

Cost of Care

The control group exhibited a higher frequency of
dressing changes and a greater average row gathering
compared to the case group (as shown in Table 2).
Specifically, there were 77 dressings conducted in the
case group, whereas the control group underwent 293
dressings (p<0.001).

Upon calculating the cost of materials utilized for each
dressing in Table 2, it was observed that the total
dressing cost for the case group amounted to 77
dollars, whereas the corresponding cost for the control
group was 2.93 dollars (p<0.001). Consequently, the
utilization of transparent dressing with chlorhexidine
gluconate for routine ICU central venous catheter
(CVC) care was deemed not to be cost-effective.

Table 2. CVC Cost of care in the case and control groups

Group case

Group control

Material usage

Meantsd Unit price

Material usage Mean+sd Unit price

Non-sterile gloves 5,1£1,8 0,154TL Non-sterile 19,5+1,2 0,154
(2 pieces) gloves TL
(2 pieces)
%2CHG+%70alcoh 9,0+2.,6 0,06TL Povidon iyot 31,2+2,7 0,272TL
ol antiseptic (4 cc) antiseptic (3 cc)
Sterile gauze 3,13£2,0  0,27TL Sterile gauze 22,8+2,0 0,27TL
(1 piece) (1 piece)
Transparent 2,54+0,8 61,5TL Plaster 97,6£6,2 0,074TL
dressing with CHG (10cmx10cm)
Cost of total 62,31 TL Cost of total 1,738TL
(unite price) (unite price)
Cost of total 4,798 TL Cost of total 509,5TL
(77 dressing) 1 Dollars* (293 dressing) 10 Dollars*
77 Dollars 2.930 Dollars

Statistical analaysis U:0,000

7:-6,962

P:0,0001

TL: Turk liras/ local cost , * Calculated over to average dollar rate.

Efficiency- Productivity

The statistical analysis revealed a significant distinction
(p<0.001) between the two groups in terms of nurse
satisfaction scores for catheter insertion site

observation (p<0.001) and catheter fixation (p<0.05),
favoring the use of transparent dressing with
chlorhexidine gluconate (p<0.001).
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Furthermore, a significant contrast was observed in
favor of sterile gauze in nurse satisfaction scores
concerning the ease of dressing insertion (p<0.001),
removal (p<0.001), and absorption of discharge
(p<0.05) characteristics (as detailed in Table 3).

The time necessary for dressing changes was found to
be shorter in the case group (p<0.001) in comparison
to the control group (as shown in Table 4).

it
becomes apparent that the control group underwent

Upon reviewing the graphical representation,
more dressing changes compared to the case group
due to routine change, deterioration/loosening of
integrity, and instances involving
blood/dirt/contamination. On the other hand, the case
group had a higher number of dressing changes than
the control group due to issues related to wetness

(p<0.05).

Table 3. Comparison of nurse satisfaction in the case and control groups

Nurse satisfaction Group case Group control Statistical
(1-5) Meantsd Mean+sd analaysis*
Catheter insertion site 4,7+0,4 1,33+0,4

. p: 0,001
observation
Dressing insertion ease 2,83+1,1 4,75+0,4 p: 0,001
Dressing removal ease 3,25+0,9 4,67+0,4 p: 0,001
Catheter fixation 4,25+0,6 3,17£1,0 p: 0,005
Absorbing discharge 3,42+0,7 4,17+0,3 p: 0,008
Total 3,52+0,5 3,7+0,3 p: 0,197
*T tests

Table 4. Frequency and duration of the CVC dressing change in the case and control groups

Variable Group N Rank Rank U p
average collection

Frequency of Grup case 30 15,5 465,0 0,000 0,001

change Grup control 30 45,5 1365,0

Duration of Grup case 30 18,05 541,5 76,500 0,001

change * Grup control 30 42,95 1288,5

*: Calculated in minutes

U: Mann Whitney U Tests

DISCUSSION

In ICUs, catheter infections can be prevented with
effective nursing interventions in CVC care. Nurses'
choice of dressing materials and care practices helps
avoid complications and reduces initial healthcare
budget challenges (Eren et al.,, 2010; Thokala et al.,
2016). Physicians place CVCs, while nurses administer
their care. Effective CVC care based on evidence-based
practice plays a crucial role in avoiding catheter-related
infections and treatment and care costs (Deutsch et al.,

2014; Sanh & Sarikaya, 2016). While a decrease in
infection rates is beneficial to the patient, it also
improves the quality of nursing care (Karayavuz, 2006).
In this regard, the use of proper dressing materials by
nurses in the clinic minimizes the cost burden of health
care by minimizing the financial strain that may occur
in the early period and preventing the onset of
infection. Additionally, it increases nurse satisfaction
and work efficiency.
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Complications (Lorente, 2015; Safdar et al., 2014). In this study,

Not only does a proactive nursing strategy benefit the
patient, but it also improves the quality of nursing care
provided. Catheter care is considered essential for the
prevention of catheter-related bloodstream infections,
despite the limitation of epidemiological evidence
(Tsuchida et al., 2007). The cost of caring for these
infections exceeds one billion dollars annually, placing
a significant burden on the healthcare system
(Niemann et al., 2022). In this study, although the rate
of CVC usage was greater (p<0.05) in the case group
treated with transparent dressings with chlorhexidine
gluconate than in the control group, no cases of CLABSI
were detected. One patient in the control group who
received conventional care developed CLABSI (p>0.05).
The pathogenic microorganism growing in the femoral
area, Pseudomonas aeruginosa is a significant
opportunistic pathogen (D6nmez et al., 2021; Yu et al.,
2019). In the majority of research studying the
consequences of CVC, catheter-related infections have
been observed (Akdemir et al., 2018).

According to the CDC Guidelines for the Prevention of
Intravascular Catheter-Related Infections (2011); It is
recommended to avoid the femoral region for CVC
placement in adults (Category IA) and use a subclavian
site, rather than a jugular or a femoral site, to minimize
infection risk for non-tunneled CVC placement in adult
patients (Category IB) (O’grady et al., 2011).

Although there are studies provided that chlorhexidine
gluconate impregnated catheter dressings prevent
central lineeassociated blood stream infections
/colonization, it has been emphasized that additional
research is required in large populations for which
there is no absolute evidence (Table 1)(Diizkaya et al.,
2016; Ho & Litton, 2006; Pedrolo et al., 2018; Safdar et
al., 2014; Timsit et al., 2009; Yadigar et al., 2013; Yu et
al., 2019). By CDC recommendations, the use of sterile
gauze and transparent dressing (Category 1A) is
suggested as part of the standards of care (O’grady et
al., 2011).

In situations with a high infection rate, it is advised to
use transparent dressings with chlorhexidine gluconate

conducted in a second-stage ICU with high-risk
patients, there was no significant difference between
transparent dressings with chlorhexidine gluconate
and standard gauze dressings in terms of infection.

In Ullman et al (2016)'s systematic review, there was
no difference between standard gauze dressing,
transparent dressing, and transparent dressing with
chlorhexidine gluconate in terms of CLABSI. However,
the same systematic review found evidence of
moderate  quality evidence that chlorhexidine
gluconate-impregnated dressings lower the incidence
of CLABSI per 1000 patient days when compared to
transparent dressings (Ullman et al., 2016).

During the insertion of a CVC, an arterial puncture
complication occurred in 2 patients (6.7%) in the case
group and 1 patient (3%) in the control group; no other
complications occurred (p>0.05). According to
the literature, an arterial puncture is the most common
complication (Comerlato et al., 2017; Ergil et al.,
2016).

When the complications that occurred at the dressing
site in the case and control groups during the care of
CVC were examined, in terms of bleeding at the
catheter insertion site on the 1st(7 patients), 2nd(7
patients), 3rd(1 patient), and 4th(7 patients), there was
no significant difference between the two groups.
Concerning redness, complications developed on the
first (2 patients) day, but there was no significant
difference between groups. (p>0.05). In their study,
Duzyaka et al. (2016) found that there may be bleeding
in the form of leakage at the catheter entry site during
the first dressing (Duzkaya et al., 2016). The CDC
recommends replacing the catheter site dressing if it
gets moist, loose, or obviously soiled (Category IB) and
using standard gauze if the patient is sweating or the
site is bleeding or leaking (Category Il) until the
condition resolves. In addition, according to certain
sources and the results of this study, it is
recommended to use gauze dressings on the first day
after catheter insertion, followed by transparent
dressings.
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Cost of Care (Evidence IB). Using transparent dressings without

As did Florence Nightingale, the foundation of
professional nursing, we must translate care data into
statistical and mathematical data and become involved
in health policy.(Sherifali, 2020) The service given
indeed has a significant impact on the recovery of
patients in intensive care units, but the financial impact
of all health services offered also has a significant
impact on hospital budgets (Eren et al., 2010).

Some studys reported that the wuse of a
transparent dressing with chlorhexidine gluconate in
CVC care is cost-effective (Maunoury et al.,, 2015;
Schwebel et al., 2012; Thokala et al., 2016).

Pedrolo et al. compared transparent dressings with
chlorhexidine gluconate to sterile gauze dressings,
reporting higher costs for unplanned dressing changes
before scheduled intervals. In the study, the
transparent dressing with chlorhexidine gluconate did
not meet the replacement standard of every 7 days; it
had to be changed within the first 3 days due to
bleeding at the catheter site, dressing wetness, and
integrity deterioration (Pedrolo et al., 2018).

Not cost-effective, as 293 dressings were used in the
control group compared to 77 in the case group (Table
2). Timsit et al. studied transparent dressings with
chlorhexidine gluconate versus those without
(changed every 3 days and once in 7 days). The result
indicated a reduction in CLABSI ratio from 1.3% to 0.4%
(Timsit et al., 2009).

In another study, cost-effective transparent dressings
without chlorhexidine gluconate, lasting up to three
days, were deemed suitable. While reducing dressing
changes, chlorhexidine gluconate transparent dressing
did not lower central line-associated bloodstream
infection rates but could save nursing time (Yu et al.,
2019).

In line with guidelines, dressing change s
recommended at IB level for leakage bleeding,
dirtiness, looseness, or deterioration. Sterile gauze
dressings should be changed every 2 days (Evidence Il),
while clear dressings should be changed every 7 days

chlorhexidine gluconate is more convenient for nurses,
requiring fewer changes, and enabling better
observation of the catheter area (Karadag, 1999; Sanli
& Sarikaya, 2016; Yu et al., 2019).

Efficiency- Productivity

Evaluating the satisfaction of nurses who care for
patients during long shift hours in ICUs with the
dressing materials they use during CVC care is
extremely important both for being a patient advocate
and for effective and sustainable CVC care (Sanl,
2017). In some studies, it was reported that nurses
were satisfied with the use of transparent dressings
with chlorhexidine gluconate in terms of observing the
entry site and absorbing discharge, but had difficulty
removing them; altogether, satisfaction was rated as
high.

In scrutinizing Table 3, a significant distinction
(p<0.001) favored chlorhexidine gluconate transparent
dressings for nurse satisfaction with catheter site
observation and fixation compared to the control
group. In the control group, parameters like dressing
insertion and removal ease, and nurse satisfaction with
discharge absorption were statistically significant
(p>0.001). However, no noticeable difference in overall
satisfaction was observed between the groups
(p>0.05). This may be attributed to the exclusive use of
transparent dressings by nurses accustomed to gauze
dressings during the study, influencing overall
satisfaction assessment.

In the control group, both average and cumulative
ranks for dressing change duration were significantly
higher than the case group, indicating a notable
difference (p<0.001). Increased dressing change
frequency in the control group directly correlated with
prolonged duration (Table 4). In contrast, the case
group's shift to transparent dressing with chlorhexidine
gluconate (as in Table 2) reduced time spent on
changes, enhancing nurse productivity, job
satisfaction, and concurrently reducing workload.

As per Richardson et al.,, groups treated with

chlorhexidine gluconate-containing  transparent
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dressings required fewer changes, leading to increased

nursing productivity. This reduction not only
streamlines nursing workflow but also enhances
overall efficiency and effectiveness in

care.(Richardson et al., 2015)

patient

Limitations

The study in the State Hospital's Intensive Care Unit
was affected by factors such as the COVID-19 pandemic
in CVC
measure

during planning, physician involvement

placement potentially affecting barrier
compliance, and challenges in standardizing measures.
The unavailability of 0.5% chlorhexidine gluconate with
70% alcohol and the absence of 70% alcohol-containing
gluconate in the country posed limitations. Due to the
4% chlorhexidine gluconate concentration exceeding
guidelines, the investigation focused on using a
solution with 70% + 2%

gluconate. These factors collectively influenced the

alcohol chlorhexidine
study design and execution, considering prevailing
circumstances and resource availability.

CONCLUSION AND RECOMMENDATIONS

It was discovered that transparent dressings with
chlorhexidine gluconate, which can remain in CVC
care/dressing for up to seven days, did not reduce the
CLABSI ratio in comparison to standard care, were not
cost-effective, but boosted nurse satisfaction and
productivity. The use of transparent dressings devoid
of chlorhexidine gluconate in CVC dressings will be
more convenient for nurses since they require fewer
dressing changes and permit catheter area fixation and
inspection.

It was recommended not to use the femoral region in

CVC placement, to use long-acting transparent
dressings with chlorhexidine only in critically ill
patients, and to use gauze pads for standard care since
bleeding may occur at the catheter insertion site on the
first day of CVC insertion, and to use cost-effective,
easy-to-care transparent dressing for subsequent

routine care.
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Universite i¢ Ortam Ugucu Organik Bilesikleri
Etkileyen Faktorlerin incelenmesi

Sanaz LAKESTANIY

Investigation of Factors Affecting University Indoor
Volatile Organic Compounds

OZET

Bolu Abant izzet Baysal Universitesi'nin gesitli binalarindan i¢ hava érnekleri
alarak i¢ ortam hava kalitesini ve kaynaklarini belirlemeyi amaglayan bir
¢alisma yapilmistir. Bu galisma Bolu'da ilk kez gergeklestirilmistir ve ugucu
organik bilesiklerin (UOB) konsantrasyonlari yaz ve kis mevsimlerinde
toplam 35 farkli noktada 6lgiilmistiir. Ornekler, termal olarak desorbe
edilebilen tlpler araciligiyla pasif 6rnekleme prensibi kullanilarak toplanmig
ve analizi Termal Desorber-Gaz Kromatografi/Kiitle Spektrometresi (TD-
GC/MS) sistemi ile yapilmistir. Toplam UOB konsantrasyonu i¢ mekanda kis
mevsiminde 1168,01 ug/m? ve ikinci dénemde (yaz) 780,70 pg/m? olarak
hesaplanmistir. istatistiksel degerlendirmeye gére UOB'leri etkileyen
faktorler sunlardir: ana caddeye yakinlik, binanin yeni olup olmamasi,
binadaki kisi sayisi, kimyasal laboratuvarlarin varligi, kafeteryanin olup
olmamasi, binanin 6niinde sigara igilmesi, iceride baski makinesinin
bulunmasi.

Anahtar kelimeler: ic Ortam Hava Kalitesi, Mevsimsel, Ugucu Organik

Birlesikler, TD-GC/MS

ABSTRACT

A study was conducted to determine indoor air quality and sources by
collecting indoor air samples from various buildings at Bolu Abant izzet
Baysal University. This study, the first of its kind in Bolu, measured volatile
organic compounds (VOCs) at 35 different points during both summer and
winter. Samples were collected through passive manual inspection using
thermally desorbable tubes, and analysis was conducted using the Thermal
Desorber-Gas Chromatography/Mass Spectrometry (TD-GC/MS) system.
The total VOC concentration was calculated as 1168.01 pg/m? in the winter
season and 780.70 pug/m?3in the summer. Statistical evaluation revealed that
factors indicating VOC presence included proximity to the main street, the
age of the building, the number of occupants, the presence of chemical
laboratories, the existence of a cafeteria, smoking outside the building, and
the use of the printing machine.

Keywords: Indoor Air Quality, Seasonal, Volatile Organic Compounds, TD-
GC/MS
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1 Bolu Abant izzet Baysal Universitesi, Bilimsel Endistriyel ve Teknolojik Uygulama ve Arastirma Merkezi, Bolu, Tiirkiye
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GIRIS UOB maruziyetinin saglik Gizerindeki etkileri literatiirde

Son yillarda i¢ ortam hava kalitesinin insan saglhgi
Uzerindeki etkilerine olan ilgi giderek artmaktadir.
Arastirmalar, ABD'de bireylerin zamanlarinin %89'unu
ic ortamlarda gecirdigini, gelismekte olan llkelerdeki
bireylerin ise %79'unun i¢ mekanlarda gegirdigini
ortaya koymustur (Jacobson, 2002; Who Regional,
1988). Sofuoglu ve digerleri, Tlrkiye'de bireylerin gin
icerisinde ortalama olarak zamanlarinin yaklasik
%79'unu kapali mekanlarda gegirdiklerini belirlemistir
Bu nedenle i¢ ortam havasinin halk sagligi Uzerinde
blyik bir etkisi vardir. Bu konuyla ilgili yapilan
calismalarda, ic ortam hava kalitesinin bozulmasinin
¢esitli solunum yolu hastaliklarina (astim vb), alerjik
gibi),
enfeksiyonlara ve olabilecegi
belirtiimektedir(Sofuoglu and Sofuoglu, 2011). i¢ ortam
hava

hastaliklara  (hipersensitivite ~ pnomonisi

kansere neden

kalitesinin iyilestirilmesi, insan saghginin
korunmasina, rahatsizliklardan kaynaklanan is kaybinin
azalmasina ve tibbi tedaviler nedeniyle ortaya gikan
ekonomik kayiplarin énlenmesine yardimci olacaktir
(Bozic et al., 2019). Cesitli kaynaklardan i¢ mekan
havasina salinan kirleticiler, akut ve kronik saghk
sorunlarina neden olabilir(Lakestani et al., 2013;

Lakestani et al., 2022).

Ucucu Organik Bilesikler (UOB'ler), oda sicakliginda
kolayca buharlasan buyldk bir grup karbon bazl
kimyasaldir (Hellén et al.,, 2002; Ohura et al., 2006).
Kanser ve akut ve kronik saglk patolojilerinin
tetiklenmesi dahil olmak Uizere gesitli saglk sorunlariyla
iliskilendirilmistir (Park and Jo, 2004). Havada yiizlerce
UOB bulunmaktadir ve bu da i¢ ortam hava kirliliginin
artmasina neden olmaktadir. BTEKS (benzen, toluen,
etilbenzen ve ksilen) i¢c mekanlarda yaygin olarak
bulunan ucgucu ve yanici bilesikler oldugu bilinmektedir
(Isinkaralar et al., 2023). Benzen, toluen ve ksilen gibi
yaglar,
plastikler ve kaucuk gibi

maddeler, benzin, boyalar, yapistiricilar,

mirekkepler, Grunlerin
buharlarinda bulunur (Esplugues et al., 2010). Bu (¢
kirletici ayni zamanda deterjanlarin, patlayicilarin,
boyalarin  bilesiminde

ilaglarin, kopuklerin  ve

kullanilmaktadir (Esplugues et al., 2010).
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detayh bir sekilde incelenmistir (Dodson et al., 2007,
Soysal et al., 2023). UOB’ler ve diger kirletici turlerin
seviyelerinin belirlenmesi, olusturduklari saglik riskleri
nedeniyle i¢c ortam hava kalitesinin degerlendirilmesi
acisindan 6neme sahiptir. UOB seviyeleri i¢ mekanda
dis ortamda bulunanlardan
UOB'ler

yapistiricilarda ve insaat malzemelerinde bulunabilir

genellikle oldukg¢a

yuksektir. boyalarda, verniklerde,
(Kozicki and Guzik, 2021). insan faaliyetleri nedeniyle i¢
ortamdaki UOB seviyeleri yiksek ol¢tilmustir. Parfiim,
deodorant, sabun, deterjan, sampuan, oda spreyleri
gibi Griinler UOB’lerin seviyesini artirabilir (Yeoman,

2021).

Turkiye'de insanlarin kapali ortamda maruz kaldig
kirletici  dlzeyleri  (zerine  yapilan
PM ve UOB’lerin

odaklanmaktadir. Bu ¢alismalar genel olarak istanbul,

cahsmalar
biyoaerosol, belirlenmesine
Ankara, izmir, Edirne, Kocaeli ve Afyon illerinde
yaptmistir. Bir calismada Kocaeli ilinde evlerde, is
UOB duzeyleri
incelenmistir (Pekey and Arslanbas, 2008). Ayrica
Ankara'da
(Vaizoglu et al., 2003) ve farkh tiirde kapali ortamlarda

yerlerinde ve okullarda olgilen

evlerde olgllen formaldehit duzeyleri

Olcllen biyoaerosol ve VOC diizeyleri (Aghlara, 2017,
Lakestani et al., 2013)izerinde ¢alismalar yapilmistir.
Cevre koruma konusunda uzmanlar, i¢ ortam havasinin
kapali mekanlarda bulunan insanlar tzerinde 6nemli
bir etkiye sahip oldugunu belirlemistir (Kunt and
Dursun, 2018). Ahsap, vernik, boya ve UOB gibi sarf ve
insaat malzemeleri de UOB'lerin 6nemli bir kaynagidir
(Godish, 2019). Toplam UOB (TUOB) trafik emisyonlari,
diger kaynaklarla karsilastinldiginda 6nemli bir katki
(Godish, 2019). TUOB'un
emisyonlarinin yaklasik %35'i tasitlardan kaynaklanan

saglar sera  gazl
emisyonlardan veya buharlagsmadan
kaynaklanmaktadir (Godish, 2019; Lakestani, 2015).
Ayrica, UOB'ler hasta bina sendromu tipi semptomlara
neden olabilir ve sinerjik bir etki yaratabilir(Godish,

2019).

Bu calisma ilk defa Bolu sehrinde, Bolu Abant izzet
Baysal Universitesi'nde (BAIBU) farkli fakiiltelerdeki ig
ortamda UOB’leri iki donem, yaz ve kis aylarinda, iki yil
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boyunca gerceklestirilmistir. Yapilan yeni binalarda ve
ayni zamanda kimyasal kullanilan laboratuvar gibi
alanlar iceren binalarda hava kalitesinin ve buna etki
eden faktorlerin incelenmesi amaglanmistir.

GEREC VE YONTEM

Ornekleme noktalari, BAIBU’de farkli fakiltelerden
secilmistir. Proje, iki ornekleme donemi Yaz ve kis

ﬁn.
,rﬂ*“n"

r/

toplam 30 ornek noktasinda gergeklestirilmistir.
dagilimi 1'de
gosterilmistir. Genel olarak i¢ ortam hava kalitesini
belirlemek igin yetiskinlerin nefes yiiksekligi olan 1,5

Ornekleme  noktalarinin resim

metreden numune alinmistir. Birinci 6rnekleme
calismasi (Kis) 09- 23 Ocak 2017 tarihleri arasinda
gerceklestirilmis ve ikinci 6rnekleme (Yaz) 04-8 Agustos
2017 tarihleri arasinda iki hafta boyunca yapilmistir.
Toplamda 30 farkh noktadan pasif 6lglimler alinmistir.

Resim 1. Ornekleme noktalarin dagilimi

UOB Ornek Toplanmasi ve Analizi

Ugucu organik bilesiklerin numune alinmasi ve analizi
sirasinda genellikle ABD Cevre Koruma Ajansi (US-EPA)
TO-17 yontemi kullanilmistir  (Isinkaralar, 2023;
Isinkaralar and Turkyilmaz, 2022; Lakestani, 2024).
Ugucu organik bilesiklerin miktarinin belirlenmesi icin
DWM-550 ve SAK-100-1 aromatikler ve alkanlar iceren
standartlari kullaniimistir. Ugucu Organik Bilesiklerin
tayini i¢in, hava ornekleri, pasif 6rnekleme metodu ile
14 giin boyunca, termal olarak desorbe olabilen tipler
icerisine difiizyon yolu ile toplanmistir. Ornekleme
tlpleri 350110 mg karbograf 4 sorbenti ile doldurulmus
ve paslanmaz celikten yapilmis tiplerden olusmustur.
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Toplanan numuneler BAIBU Bilimsel Endstriyel ve
Teknolojik Uygulama ve Arastirma Merkezi (BETUM)
laboratuvar’nda Termal desorpsiyon (niteli Gaz
Kromatografi- Kitle spektroskopisi (TD-GC-MS)
kullanarak SIM modunda analiz edilmistir.

Tim noktalardan alinan 6rnekler organik bilesiklerin

konsantrasyonlart Formil 1 ve 2 vyardimi ile
hesaplanmistir (Lakestani and Milli, 2024; Radiello,

2019).
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Qk=Q295 (K/298)!5 a

Qk: Ornekleme Hizi
Q208: 298 Kelvinde Referans miktari
K:  Sicaklik

C=M/Qx*t) x 1,000,000 2)

C: Konsantrasyon, pg/m?
M: Analitin Kiitlesi, pug
t : Zaman, Dakika

BULGULAR VE TARTISMA

Bu ¢alismada yaz ve kis mevsimlerinde i¢ mekanlarda
Olcilen VOC'lerin dagihm parametreleri (Skewness,
Kurtosis, Shapiro-Wilk, P-Degeri ve dagihm tirleri)
hesaplanmistir. Bu c¢alismadan elde edilen verilere
dagihm testi yapilmis ve kis déneminde UOB'’lerin
heptan, m,p-ksilen ve 1,3,5-tri metilbenzen ve yaz
doéneminde 1,3,5- tri Metilbenzen harig¢ diger UOB'lerin
lognormal dagilim  gosterdikleri  belirlenmistir.

Tablo 1. i¢ Ortamda UOB’lerin Konsantrasyonu (Kis) ug/m?

ic Ortam N*
Hekzan 30
Heptan 30

Oktan 30
Nonan 30
Dekan 30
Benzen 30
Toluen 30

Etil benzen 30
m,p-ksilen 30
Stiren 30
o-ksilen 30
Isopropilbenzen 30

n-Propylbenzen 30

1,2,4-tri
Metilbenzen 30

1,3,5- tri
Metilbenzen 30
sec-butilbenzen 30

4-iso propiltoluen 30
n-butilbenzen 30

Naftalin 30

Min
0,17
20,45
3,86
0,35
0,06
0,57
11,53
5,57
0,67
3,04
0,40
0,29
0,27

0,34

1,57
5,09
0,02
0,05

0,44

Mak Ort +SD Med
118,14 23,94 + 30,61 15,69
661,71 257,84 + 164,25 239,44
498,49 116,48 + 102,52 99,55

87,40 13,49 £ 19,43 5,99
428,01 67,67 + 81,50 53,06
145,40 51,75+ 47,64 35,84
665,57 212,44 + 161,89 151,20
214,34 77,64 £ 54,24 67,85
381,89 101,19 + 88,47 73,44

66,13 23,68 + 16,16 22,67
148,82 53,62 + 42,37 50,33

72,31 10,63 £ 13,72 6,23
200,55 21,43 +44,20 7,74
142,64 36,84 + 33,15 26,68
123,44 47,82 + 29,86 47,12
241,64 33,90+ 41,81 26,35

64,15 11,76 + 14,07 7,03

12,51 1,88+2,79 0,71

16,01 4,01+ 4,05 2,26

N*: Ornek sayisi, Min: Minimum, Mak: Maksimum, Ort: Ortalama, SD: Standart sapma, Med: Medyan
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Tablo 2'de yaz déneminde belirlenen tiim bolgelerden

alinan orneklerde UOB konsantrasyon miktari
belirlenmistir. i¢ ortamda heptan 1042,00 pg/m3,
oktan 191,82 ug/m?3, toluen 385,99 pg/m3, etilbenzen
131,34 pg/m3, m,p-ksilen 376,27 pg/m3 ve o-ksilen
143,73 ug/m3®* en

sahiptir (Tablo 2).

maksimum konsantrasyonlara

Tablo 1 ve 2’de tium 6rnekleme noktalarindan alinan

hava oOrneklerindeki ugucu organik bileskelerin
konsantrasyon seviyeleri verilmistir. ic ortamda kis
déneminde hekzan 118,14 pg/m3, heptan 661,71
pug/m3, oktan 498,49 pug/m3? benzen 145,40 pg/mS3,
toluen 665,57 pug/m?, etilbenzen 214,34 ug/m3, m,p-
ksilen 381,89 pg/m?3, o-ksilen 148,82 pg/m3, sec-
butilbenzen 241,64 ug/m3 ve n-propilbenzen 200,55

pg/m? en yiiksek konsantrasyonlara sahiptir (Tablo 1).

Tablo 2. ic Ortamda UOB’lerin Konsantrasyonu (Yaz) pg/m?

ic Ortam N Min
Hekzan 30 0,2
Heptan 30 8,06
Oktan 30 7,45
Nonan 30 0,04
Dekan 30 2,37
Benzen 30 0,02
Toluen 30 29,32
Etil benzen 30 7,97
m,p-ksilen 30 8,35
Stiren 30 0,72
o-ksilen 30 1,03
Isopropilbenzen 30 0,33
n-Propylbenzen 30 0,14
M:t';’b‘:e:\rzlen 30 062
M:’t?lrbsertlzlen 30| 225
Naftalin 30 0,23

Mak Ort +SD Med
40,65 9,99+11,68 4,91
1042,00 306,08+226,04 257,85
191,82 76,15453,70 60,60
57,83 9,88+14,33 0,33
242,78 54,14+58,52 36,02
38,82 11,27+9,81 9,54
385,99 100,29+86,96 67,02
131,34 39,22+32,48 28,15
376,27 69,27+93,92 30,29
34,93 12,73+10,35 11,88
143,73 28,11+30,64 19,74
38,26 6,9419,03 3,56
67,69 7,40+14,23 2,44
60,87 14,62+14,98 10,68
66,86 30,89+16,84 30,98
20,65 3,724,96 1,59

N*: Ornek sayisi, Min: Minimum, Mak: Maksimum, Ort: Ortalama, SD: Standart sapma, Med: Medyan

Kis ve Yaz dénemlerde Toplanan UOB’ler ve Limit
Degerler ile Kiyaslama

Kis doneminde 6l¢iimiin sonucunda; UOB'’lerin en
yiiksek konsantrasyona sahip bilesikler; toluen iktisadi
idari Bilimleri fakiiltesinde, heptan rektérliik binasinda,
oktan, etilbenzen, m+p-ksilen ve isopropilbenzen tip
fakiltesinde dlglilmustir. ikinci 6rnekleme déneminde
Bilesikler icinde en yiiksek miktara sahip olan UOB'lar;
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toluen ve dekan Dis Hekimligi Fakiltesi, heptan

Rektorlik binasinda, oktan Kitliphane binasi,
etilbenzen, m+p-ksilen ve o-ksilen Tip Fakiltesinde

Ol¢llmustir.

ic ortamda EPA, WHO ve Amerika Isitma-sogutma ve

havalandirma miihendislik Toplulugu (ASHRAE)
TUOB’ler icin kabul edilen degerler tablo 3'te
verilmistir.
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Tablo 3. i¢ Ortamlarda Saglanmasi Gereken TUOB’lein
Degeri

TUOB
Giinlik ortalama < 500 Kabul degeri
pg/m?
Giinlik ortalama
501-3000 pg/m3
Glinliik ortalama> 3000 Onlem alinmasi
pg/ms gerekmektedir
1Hasas grup: bebekler, hamileler, yashlar, astim hastalar, kalp
hastalari

Hassasa grup i¢in 6nlem
alinmalidir ?

TUOB'ler icin saglanmasi gereken maksimum kriter
degeri ic mekanda Turkiye Givenli-Yesil binalarda
(GYB) 200 pg/m3 ve dis ortam konsantrasyonunun ic
ortam konsantrasyonundan biiyiik (Dis/i¢ >1) oldugu
durumda 400 pg/m® kabul (TSE
yayinlanmamis karar) (Lakestani, 2015). TUOB'’Ler

edilmektedir

TUOB
1300
1400
1300
1200
1100
1000
e 200
E 00
700
o
5
00 EPA )
igg Turkiye‘ d'e ]
100 Girvenli- Yesil
’ & & 3 % > N & Bina
&S INC G S & & é\_@' <8
& i ¥ &F P\\\
Mekan =

konsantrasyonu (ug/m3) BETUM 814,69, MMF 993,57,
dis hekimligi 898,06, havuz 425,56, iiBF 1010,65, BSYOS
404,41, FEF 814,99, aktivite merkezi 1453,73, rektorlik
1190,38, kutlphane 1112,21 ve tip fakiltesinde
1028,96 6l¢lilmistiir. Resim 2'de i¢c ortamdaki TUOB ve
benzenin konsantrasyonlari, Birlesik Devletler Cevre
Koruma Ajansi ve Tirk Standart Enstitlsi (TSE)
tarafindan belirlenen GYB'ler icin gereken maksimum
degerlerle karsilastirilmistir. TUOB'ler i¢in EPA, ASHRAE
ve WHO tarafindan kabul edilen deger 500 pg/m?3 iken
Turkiye GYB'ler icin i¢c ortam havasindaki miktar 200
ug/m?3 olarak kabul edilmistir. EPA ve Tiirkiye GYB’larda
ic ortamda benzenin konsantrasyonunu 5 pg/m?3 kabul
edilmistir. Resim 2’de benzenin konsantrasyonunu
analiz sonucuna gore degerleri gereken standardin
lzerinde gorilmistdr.

Benzen

EPA

5 Tiirkiye de
Giivenli-Yegi

& s o & & > o+ 3 @

G A Bina

& o

¥

&

a
e_?o

Resim. 2 TUOB’ler ve Benzen icin i¢ Ortamlarda Saglanmasi Gereken Maksimum Kriter Degerleler (MMF: Miithendislik Mimarlik
Fakiiltesi, IIBF: iktisadi idari Bilimleri Fak., BETUM: Bilimsel Endiistriyel Teknoloji Uygulama Merkezi, BESYO: Beden Egitim Spor
Yiksekokulu)

Mevsimsel karsilastiriilmasi ve istatistik
Degerlendirilmesi
Birinci ve ikinci donem i¢c mekanlarin UOB

konsantrasyonlarinin  karsilastirilmasina gore tim
mekanlarda, heptan harig, en yiiksek konsantrasyonlar
birinci dénemde (Kis) gdzlemlenmistir. istatistiksel
olarak UOB'lerin miktariile i¢ ortam kosullari arasindaki
iliski ANOVA testi kullanarak incelenmistir. Sonuglara
gore caddeye yakinlik, binanin yeni olmasi, birey sayisi,
kimya fakiltede

kafeterya, binanin disinda sigara icilmesi ve baski

laboratuvart bulunan binalar,

makinesinin bulunmasi UOB dlizeyini olumsuz yénde
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dikkate
alindiginda, bazi kirleticilerin konsantrasyonu dis ortam

etkileyen faktorlerdir. Binalarin konumlari
kaynaklardan etkilenmektedir. Hekzan, nonan, stiren
ve 1,3,5-trimetilbenzen konsantrasyonu ile binalarin
caddeye yakinhgl arasinda istatistiksel olarak anlamli
farkhliklar bulunmustur. Yeni binalarda boya, hekzan ve
stiren arasinda istatistiksel olarak anlamli fark oldugu
gorlilmastir. Bu ¢alismada kisi sayisi 20'den fazla ve
20'den az olmak Uzere siniflandinimistir. Hekzan,
dekan, toluen, m,p-ksilen ve stiren konsantrasyonu ile
binada bulunan kisi sayisi arasinda istatistiksel olarak
farklar Laboratuvari olan

anlamli bulunmustur.
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fakiltelerde 6zellikle tip fakiiltesinde, hekzan, ksilen ve
dezenfektan maddeler sirekli  kullaniimaktadir.
istatistik analizine gore toluen, etilboenzen ve m,p-
ksilen ile laboratuvar olan bélimler arasinda anlamli
fark oldugu gosterilmistir. istatistiksel degerlendirmeye
gore kafeteryali binalar ile nonan konsantrasyonu
arasinda anlamli bir fark oldugu gézlenmistir. istatistik
analiz sonucuna gore hekzan, nonan, toluen, stiren ve
1,3,5-trimetilbenzen ile bina 6nlinde sigara igilmesi,
baski makinesi bulunan ofislerde heptan, nonan, stiren
ve 1,3,5-trimetilbenzen arasinda anlaml fark oldugu
gosterilmistir.

SONUCG VE ONERILER

UOB'lerin
konsantrasyonlari kis mevsiminde daha yiksek

Calismanin sonucunda, binalarda
miktarlarda tespit edilmistir. Ornekleme vyapildig
mekanlarda TUOB'lerin en yiiksek seviyesi kis aylarinda
1453,73 pg/m3 aktivite merkezinde kayit edilmistir
sebebi restoranlarin olmasi, I1sitma sistemlerin
¢alismasi ve kisi sayisinin fazla olmasi gibi kosular
UOPB’lerin konsantrasyonunu etkilemistir. TUOB'ler ve
benzenin sirasi ile seviyesi kis aylarinda ortalamasi
1168,01 pg/m3, 51,75 pg/m? yaz aylarina gére 776,98
pug/m3, 11,27 pg/m? daha yiiksek gérilmistiir. Bolu
sehrinde kis aylarinda oOzellikle sabah ve aksam
saatlerinde i1sitma icin bazi yerleskelerde hala komir ve
odun kullanilmaktadir. Bu sebepten dolay! dis ortam
hava kalitesini etkilemektedir. Bu kaynaklanan
kirleticiler i¢c ortami kontamine edebilir ve saghk
etkilerine yol acabilmektedir.

ic ortam hava kalitesi seviyelerinin iyilestirilmesi ve
saglik acisindan belirlenen kirleticilerin miktarinin
azaltilmasi igin oncelikle kirleticilerin kaynaklari ve
kullanim  amaglart  gibi  kosullarin  incelenmesi,
yontemler gerekmektedir.

Bu calismanin sonucunda belirlenen i¢ ortam hava
kirliligi ~ kaynaklarinin  ortadan  kaldirilmasi  ve
emisyonlarinin azaltilmasi icin alinabilecek 6nlemler
arasinda kirlilik kaynaklarinin giderilmesi ve etkin
havalandirmanin saglanmasi yer almaktadir.

ic ortamda 6zellikle laboratuvar ortaminda kullanilan
kimyasallar, temizlik malzemeleri ve boécek 6lduriciler,
ofislerde bulunan baski makineleri gibi c¢esitli
malzemeler nedeniyle, ¢alisanlar kimyasal maddelere
maruz kalabilmektedir. Bu nedenle tim mekanlar
Ozelikle laboratuvar bulunan binalarda mekanik
havalandirma sistemin olmasi 6nem arz eder.
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Antikoagiilasyon Tedavisinde Sosyal Belirleyicilerin
Kanama Sonuglari Uzerindeki Etkisinin incelenmesi:
Kapsam incelemesi

Aykut TURGUTY | Ummoiihan YiGiT?
Ganime Esra SOYSAL? |Arzu OZCAN iLCE*

Examining The Influence of Social Determinants on
Bleeding Outcomes in Anticoagulation Therapy: A
Scoping Review

OZET

Girig: Oral antikoagulasyon (OAK) kontrold, istenmeyen kanama olasiligini
azaltir ve hastanin kaninin pihtilagsmasini geciktirir. Sosyal belirleyiciler,
ornegin sosyoekonomik durum, cinsiyet, yas, irk/etnik koken, alkol kullanimi
gibi faktorler ile oral antikoagtilanlarin regetelenme aliskanlklari ve kanama
olaylarinda farkhhklar gézlemlenmistir.

Amag: Galismanin amaci, oral antikoagilan kullanan hastalarda sosyal
belirleyicilerin kanama tzerindeki etkisini incelemektir.

Sonug: Diisiik sosyoekonomik durum, bu hastalar arasinda kanamaya bagli
olumlerde onemli bir belirleyicidir. Dusik gelirli bireylerin ve siyahi
hastalarin oral antikoagiilan tedaviye erisme olasiig daha dusiktir. ileri
yas, antikoagulan tedavide kanama riskinin 6nemli bir sosyal belirleyicisidir
ve yas ilerledikce kanama riski artar. Cinsiyet degiskeninin, Uluslararasi
Normallestirilmis Oran (INR) kontroll ve kanama riski agisindan anlaml bir
etkisi olmamistir. Genel alkol kullanimi kanama riskini belirlemede sosyal bir
belirleyici olarak gérilmemektedir. Ancak kanama riskinin belirlenmesinde
hastalarin  agir alkol  kullanimi  ve sosyoekonomik durumlari
degerlendirilmelidir.

Klinik g¢ikarimlar: Etnik koken ve sosyoekonomik durum, saglik
profesyonelleri tarafindan hasta bakiminin yonetilmesinde ve antikoagtlan
tedavi kullanan hastalarda kanama riskinin degerlendirilmesinde 6nemli
parametrelerdir. Hemsireler, hasta 6ykiisiinu dikkatlice degerlendirmeli ve
bu hastalarda daha sik INR izlemesi yapilmaldir. Literatir, 6zellikle farkli irk
ve alkol gibi sosyal belirleyicileri olan hastalar arasinda oral antikoagilan
tedavisindeki egsitsizlikleri ele almak icin daha fazla arastirma yapilmasi
gerektigini belirtmektedir.

Anahtar kelimeler: Antikoagiilan, Kanama, Cinsiyet, Tromboz, Etnisite

ABSTRACT

Background: Oral anticoagulation (OAC) control reduces the likelihood of
unwanted bleeding and delays the patient's blood clotting. Differences in
prescription patterns and bleeding events of oral anticoagulants have
already been observed concerning social determinants, such as
socioeconomic status, gender, age, race/ethnicity, alcohol use, etc.

Objective: The objective of the study is to examine the effect of social
determinants on bleeding in patients using oral anticoagulants.

Conclusions: Low socioeconomic status is a significant determinant in
bleeding-related deaths among these patients. Low-income individuals and
black patients are less likely to access oral anticoagulant therapy. Older age
is a crucial social determinant of bleeding with anticoagulant therapy, and
the bleeding risk rises with advancing age. Although the gender variable did
not have a significant effect in terms of International Normalized Ratio (INR)
control and bleeding risk. General alcohol use is not a social determinant in
determining the risk of bleeding. However, the heavy alcohol use and
socioeconomic status of the patients should be assessed in determining the
risk of bleeding.

Clinical implications: Ethnicity and socioeconomic status are important
parameters in the management of patient care by healthcare professionals
and in evaluating the risk of bleeding in patients using anticoagulant
therapy. Patient history should be carefully evaluated by nurses and more
frequent INR monitoring should be done in these patients. The literature
indicates that more research is needed to understand underlying factors
and develop strategies to address disparities in the use of oral anticoagulant
therapy among patients of especially different racial and alcohol social
determinants.

Keywords: Anticoagulant, Bleeding, Gender, Thrombosis, Ethnicity
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INTRODUCTION bleeding incidents as a result of anticoagulation

The risk of thrombosis increases due to common heart
diseases and anticoagulant treatment is applied to the
patients. These drugs choice for preventing stroke in
people with atrial fibrillation, valve replacement, and
bypass. Oral anticoagulation (OAC) control reduces the
likelihood of unwanted bleeding and delays the
patient's blood clotting. OAC can be grouped into two
classes of oral anticoagulants to prevent a
thromboembolic event: vitamin K antagonists (VKA-
coumadin, warfarin) and direct oral anticoagulants
(DOAC- dabigatran, rivaroxaban, apixaban, edoxaban,
and betrixaban or the novel oral anticoagulants
(NOAC). VKAs

effective in preventing strokes, increase the risk of

require frequent monitoring, are
bleeding, can be used in people with any degree of
renal impairment, and are less expensive than DOACs.
DOACs do not require frequent monitoring, are
effective in preventing strokes, and also increase the
risk of bleeding, particularly intracranial hemorrhage,
although to a lesser extent than VKAs. The cost and
follow-up of a particular treatment may affect patient
prescription differently depending on certain factors.
Prescribing may be influenced by sociodemographic
and economic factors unrelated to drug eligibility
criteria (Maguire et al., 2007). There are studies
examining significant disparities in access to new
anticoagulant therapies and disparities in prescribing
oral anticoagulants among socioeconomically
disadvantaged patients (Essien et al., 2020; Nathan et

al., 2019).

Differences in prescription patterns of DOACs have
been observed concerning social determinants, such as
(SES),
race/ethnicity, and alcohol use. One of the most

socioeconomic status gender, age,
significant adverse effects of anticoagulants are
bleeding and bleeding-related death. However, there is
currently insufficient information about the impact of
social determinants on oral anticoagulant prescribing

and their effect on bleeding (Essien et al., 2020).

This scoping review undertakes a comprehensive

examination of how social determinants impact
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therapy. Its objective is to examine deeper into the
interplay between various social determinants and the
bleeding outcomes experienced by individuals
undergoing anticoagulation treatment. Considering
the rapid increase in oral anticoagulant use in
healthcare services due to heart diseases, it is crucial to
examine these social determinants to reduce bleeding
and bleeding-related deaths, thereby promoting

greater equality in healthcare services.

The objective of the study is to examine the effect of
social determinants on bleeding in patients using oral
anticoagulants and to emphasize the need for a multi-
faceted approach that includes not only traditional
parameters such as INR and Time in Therapeutic Range
(TTR) but also an examination of social determinants
impacting the patient's response to anticoagulant
therapy.

Design

A scoping review was conducted according to Arksey &
O’Malley’s (2005)(Arksey et al., 2007) methodological
framework and further refined by the Joanna Briggs
Institute (Peters et al., 2020), to examine existing
knowledge about social determinants affecting
bleeding in patients using oral anticoagulants obtain a
broad and comprehensive view and summarise the
evidence and identify gaps in the literature. Preferred
Reporting ltems for Analyses extension for Scoping
Reviews (PRISMA-ScR) were used (Figure 1) to ensure

reporting standards (Tricco et al., 2018).

Research questions

We sought to answer the following questions: What
can be found in the international literature? Does SES
affect bleeding in patients using anticoagulants? Does
SES affect the risk of bleeding-related death in patients
using anticoagulants? Does gender affect bleeding in
age affect

patients using anticoagulants? Does

bleeding in patients using anticoagulants? Does

race/ethnicity affect bleeding in patients using
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anticoagulants? Does alcohol affect bleeding in

patients using anticoagulants?

Figure 1. PRISMA 2020 flow diagram for systematic reviews
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Search methods

The authors designed the review protocol and agreed
on its details. A librarian assisted with the definition of
the search strategy and database identification. The
search was performed in Pubmed, CINAHL, Web of
Sciences Direct, and Cochrane

Science, Scopus,

databases for January 2007-June 2024. The terms used

2 "

were “anticoagulant”, “social or social determinants:

socioeconomic/income/age/race/ethnicity/gender/
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sex/tobacco/alcohol/marriedstatus”,
“bleeding/hemorrhage” and “VKA/DOAC/NOAC” with
their respective synonyms, combined with the Boolean
operators “AND” and “OR”. To improve sensitivity and
avoid omission of relevant articles, MeSH terms and
keywords identified in the existing literature were
used. Studies were selected based on the application
of the inclusion and exclusion criteria presented in
Table 1.
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Table 1. Selection criteria

Inclusion criteria

Exclusion criteria

e Adults over 18 years old

e Studies in patients with cardiological
problems ( valve replacement, bypass
surgery, Venous Thromboembolism, rhythm
disorders (AF, VF,..) who reported bleeding
using OAC/ NOAC)

e Studies in patients with cerebrovascular
disease SVD who reported bleeding using
OAC/ NOAC

e Clinical/ cohort studies

e Qualitative, quantitative, mixed, and grey
literature studies

e Studies covering the social
determinants/factors (social and economic
status, alcohol use, age, gender, education,
ethnicity, social relations, profession...) in
the above headings.

e English language studies

e 2007-2024 period

Pediatric studies
In vivo studies

Studies carried out in a laboratory
environment

Articles written in languages other than
English

Data extraction

Results were collated using reference software
(Mendeley Reference Manager 1.19.8) and duplicates
were removed. Titles and abstracts were screened for
eligibility independently by all team members. The
second screening involved a full-text read conducted
independently by all team members. Data extraction
was conducted by reviewing by all team members.
Data extracted were author, year, study type, country,
objectives, methodology, sample, social determinants,
and main results The extracted data was recorded and
summarised using Microsoft Excel and was reviewed
by all team members.

Main results of the studies
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The results of the comprehensive analysis of the
identified studies are presented below. Table 2 shows
a representation of the main results of this study.
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Table 2. Data extraction table

GIATEL D Objectives Methodology Sample Som'al Main results
country determinant
Vitry et al. (Vitry et  The study aimed to quantify the excess risk Retrospective cohort Patients 65 years Age The overall incidence rate was lower in the 65—
al., 2007) of bleeding-related hospitalization when study and older. 74 age group than in those aged 85yrs or older.
USA warfarin was co-dispensed with potentially n=17,661
interacting medicines.
Rohla et.al. (Rohla To determine factors associated with Prospective, Patients 18 years Age A substantial number of thromboembolic and
et al., 2019) thromboembolic and bleeding events multicentre and older. major bleeding events in anticoagulated
Austria, (gastrointestinal bleeding, intracerebral observational study n= 7243 patients with AF can be attributed to a few
France, Germany, hemorrhage, and other life-threatening modifiable risk factors. For each single point
Italy, Spain, bleeding) in two contemporary cohorts of (age = 75 years) decrease on an adjusted
Switzerland, and anticoagulated patients with atrial modifiable bleeding risk scale, we observed an
the UK fibrillation (AF), treated with either vitamin K approximately 30% reduction in both major
antagonists (VKA) or non-VKA oral bleeding and thromboembolic events.
anticoagulants (NOACs).
Blichele et al. The aim of this study was to estimate the A cohort study Patients 65 years Age Older people exposed to oral anticoagulants
(Buchele et al., incremental risk of a traumatic intracranial and older. containing phenprocoumon, as warfarin, have
2020) haemorrhages associated with OAC in older n= 1,089,004 an almost three times higher risk to sustain
Germany people. traumatic intracranial hemorrhage compared
to controls.
Sinigoj et al. The aim of this study was to evaluate the Prospective clinical Patients 65 years Age The oldest old patients have the highest risk of
(Sinigoj et al., 2020)  safety of direct oral anticoagulants in the study and older. major bleeding, which is further increased with
Slovenia oldest old patients with atrial fibrillation and n= 2260 a patient’s history of bleeding.
assess the impact of age on major bleeding
events.
Erquicia et al. To contribute to increasing the knowledge Prospective cohort Patients 90 years Age The results we did not find significant
(Dominguez- regarding anticoagulation (with vitamin K study and older. differences regarding the incidence rate of
Erquicia et al., antagonists (VKAs) and direct oral n= 1216 patient major bleeding between patients treated with
2021) anticoagulants (DOAC)) in elderly patients by VKAs and those treated with DOAC. We found
Spain analyzing the incidence, predictors and an association between the male sex and the

prognosis of major bleeding in
anticoagulated nonagenarian patients with
nonvalvular atrial fibrillation (NVAF).

risk of major bleeding in DOAC group.
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Author, year, .. Social .
Y Objectives Methodology Sample . Main results
country determinant
Herrera et al. To assess the incidence of severe A cohort study Patients aged 18 to Age Older age was significantly associated with a

(Adrianzen-Herrera
et al., 2024)
USA

(hospitalized) bleeding due to
thromboprophylaxis in patients undergoing
treatment for multiple myeloma and to
identify clinical risk factors for bleeding in
this group.

99 years old.
n= 6656

higher risk of bleeding, with a hazard ratio of
1.38 per 10-year increase.

Kefale et al. (Kefale

This study aimed to evaluate the prescription

Retrospective cohort

Patients 18 years

Age, Gender and

Age: Increasing age was associated with a

et al., 2023) rate of OACs and identify factors associated study and older. Socioeconomic  higher likelihood of OAC use and an increased
Australia with their use in patients with AF and a low n=61,361 status risk of bleeding.
risk of stroke. Additionally, we investigated Gender: Female patients had lower odds of
bleeding events and their risk factors. receiving OAC despite a higher stroke risk
compared to males.
Socioeconomic Status: Better SES was linked to
lower odds of receiving OAC.
Nilsson et al. The objective is to evaluate the sex- Case study. Patients who could Gender Importantly, death, bleeding and
(Nilsson et al., dependent effectiveness of (Patient-self- self-manage their thromboembolism were not significantly
2014) management) PSM of oral anticoagulant OAT, as shown by different between females and males.

Netherlands

therapy in everyday clinical practice.

passing the final
exam.

n= 2068
Bozic et al. (Bozic To investigate the demographic Retrospective cohort Patients 65 years Gender and age  Older age was the main predictors of death,
etal., 2021) characteristics (sex, age), comorbidities and study and older. regardless of the drug type (anticoagulant and
Croatia mortality rate of patients with n= 1367 antiplatelet therapy) or bleeding localization or

gastrointestinal bleeding related to
anticoagulant (warfarin and NOACs including
(apixaban, rivaroxaban, and dabigatran) or
antiplatelet therapy.

cause.
There was no significant difference in overall
mortality according to sex.

Carnicelli et al.
(Carnicelli et al.,
2022)

USA

To determine the effects of age and sex
variables on standard-dose DOAC, lower-
dose DOAC and warfarin treatments.

Meta-Analyse
(Meta-Analyses of
Randomized Clinical
Trials)

Patients 18 years
and older.
n=71,683

Gender and age

Younger patients showed a greater benefit
from standard-dose DOAC versus warfarin for
major bleeding with each 10-year increase in
age. No significant interaction for major
bleeding by sex was observed for either
treatment strategy.
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GIAITEL D Objectives Methodology Sample Som'al Main results
country determinant
Khatib, R. Evaluate the impact of between social Systemic review and They included 13 Gender It has been observed that there exists a
et al. (Khatib et al.,  determinants of health (SDOH) on meta-analysis. studies; 11 were disparity in the level of acceptance towards the
2022) anticoagulant prescriptions in patients with meta-analyzed, utilization of anticoagulants between the two
USA atrial fibrillation (DOAC). covering 9 of the genders.
14 SDOH. There are preconceived concerns about the risk
of bleeding in women.
Matsumura To investigate sex difference in patient Prospective Women Gender Patients treated with DOAC showed that
et al. (Matsumura characteristics and clinical outcomes of the observational study n: 806 Japanese women experienced comparable
et al., 2022) (non-valvular atrial fibrillation) NVAF Men bleeding events as compared to men despite
Japan patients treated with DOAC. n= 1410 the higher bleeding risk estimates.
Essien et al. (Essien  To assess racial/ethnic differences in the use  Cohort study Patients 21 years Race/Ethnicity Black patients and Hispanic patients were more
et al., 2020) of oral anticoagulants, particularly DOACs, in and older. likely to have a high bleeding risk.
USA patients with atrial fibrillation. n=12,417
Tedla et al. (Tedla Our primary aim was to examine racial Retrospective cohort Patients 30 to 80 Race/Ethnicity =~ When stratified by race, crude rates of bleeding
et al., 2020) disparity in the prescription of any OAC in study years old. were also higher among patients on VKAs than
USA general and NOACs in particular in newly n= 11,575 those on NOACs in both whites and blacks. Use

diagnosed AF patients who visited a health
care setting. Our secondary aim was to
investigate whether race modifies the
association between prescription of NOACs
(as compared to VKA) and incidence of
stroke (a composite of ischemic

and hemorrhagic stroke and cerebral
embolism) and major bleeding in newly
diagnosed AF patients who had at least two
visits to a health care setting.

of NOACs as compared to VKA significantly
lowered the risk of bleeding independent of
other risk factors only in whites.

Essien et al. (Essien

et al.,, 2022)
USA

To compare OAC use at discharge among
different races and ethnicities in the Get
With The Guidelines-Atrial Fibrillation
registry, and explore trends and
postdischarge outcomes like ischemic stroke,
major bleeding, and mortality.

Cohort study

Patients 65 years Race/Ethnicity
and older.

n= 69,553

Overall, the 1-year cumulative incidence of
major bleeding was found to be higher in Black
and Hispanic patients compared to White
patients. Black patients had a significantly
higher bleeding risk than White patients,
especially when discharged without any OAC or
while taking warfarin or DOAC.
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Author, year,
country

Objectives

Methodology

Sample

Social
determinant

Main results

Abdullah Haddad
et al.(Haddad et al.,
2021)

USA

The objective of the study was to investigate
underrepresentation and racial disparities in
left atrial appendage occlusion (LAAO)
management among black patients.

Comparative Study

Patients 65 years
and older.
n= 109

Race/Ethnicity
and
Socioeconomic
status

White patients were nearly five times more
likely to be discharged on OAC versus dual
antiplatelet therapy compared to black
patients. Among patients with a history of
gastrointestinal bleeding, OAC was more
frequently used among White individuals than
black individuals. Although there was a
substantial disparity in income between White
and black individuals, this difference in income
was not found to be a significant contributing
factor to the association between race and the
prescribing of OAC therapy at discharge.

Tse et al. (Tse et al.,
2021)
New Zealand

The purpose of this study was to determine
whether ethnicity and/or socioeconomic
status are also independent risk factors for a
major bleed among people with a history of
cardiovascular disease (CVD) or AF.
(Warfarin therapy).

Prospective cohort
study

Men aged 45 years
or older, women
aged 55 years or
older.

n= 488,107

Ethnicity and
socioeconomic
status

An increased risk of intracranial bleeds was
observed among Chinese and Other Asian
people and, in the CVD and no CVD/AF
subgroups, among Indian people. Increasing
socioeconomic deprivation was also associated
with increased risk of a major bleed in all three
subgroups, respectively, for each increase in
socioeconomic deprivation quintile.

Cressman et al.

To examined the extent to which

Prospective cohort

Patients 66 years

Socioeconomic

Among older individuals receiving warfarin

(Cressman et al., socioeconomic status influences the risk of study and older. status therapy for atrial fibrillation, lower

2015) hemorrhage in older individuals newly n= 166,742 socioeconomic status is a risk factor for

UK commencing warfarin therapy for atrial hemorrhage (GiS) and hemorrhage-related
fibrillation. mortality. Socioeconomic status was not

associated with intracranial hemorrhage.

Ravvaz et al. To evaluate the impact of socioeconomic Retrospective cohort Patients 18 years Socioeconomic  Regardless of age, patients in low SES areas are

(Ravvaz et al., status (SES), measured by ADI, on patients’ study and older. status more likely to experience bleeding on warfarin,

2021) risk of stroke and bleeding in newly n=7274 though age-specific results vary for bleeding

USA diagnosed AF patients started on warfarin and efficacy. Patients in very low

therapy.

socioeconomic status areas required a
significantly higher number of INR checks than
patients in higher SES areas.
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GIAITEL D Objectives Methodology Sample Som‘al Main results
country determinant

Dalen et al. (Dalén To examine sought to investigate the impact  Retrospective cohort Patients 18 to 70 Socioeconomic  The socioeconomic status and risk of bleeding

et al., 2022) of patients’ socioeconomic status on the risk  study years old. status in that the risk of bleeding decreased with

Sweden of bleeding after mechanical aortic valve n= 5974 increasing income level. The risk of death

replacement (AVR). (Warfarin therapy) from intracranial hemorrhage was five times

higher in the lowest income quartile than the
age- and sex-matched general Swedish
population.

Roth, J. A. et al. Alcohol misuse and the risk of major Case and control Patients 18 years Alcohol use Among 265 cases and 305 controls, AUDIT-C

(Roth et al., 2018) bleeding in a community sample of patients study and older. scores indicative of moderate/severe alcohol

USA using warfarin. n=570 misuse and heavy episodic drinking were
associated with increased risk of major
bleeding.

Reddiess et al. The main aim of the current study was to Prospective cohort Patients 65 years Alcohol use There was no significant association between

(Reddiess et al., investigate the associations of regular studies. and older. alcohol consumption and bleeding.

2021) alcohol intake with incident stroke or n= 3852

Switzerland systemic embolism in patients with

established AF oral anticoagulants.
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Age therapy in elderly patients, particularly those aged 85

Age was evaluated in 7 studies investigating the
relationship between age and the incidence of bleeding
in patients treated with oral anticoagulants. Bozik et al.
(2021) found that older age was a significant predictor
of death, regardless of the type of drug used, the
location of bleeding, or the cause of bleeding (Bozic et
al., 2021). Similarly, Carnicelli et al. (2022) found that
the incidence of major bleeding increased with
increasing age in a group of patients treated with lower
doses of DOACs compared to warfarin (Carnicelli et al.,
2022).

Rohla et al. (2019) found that age was associated with
a reduction in major bleeding of approximately 30%
(Rohla et al., 2019). Biichele et al. (2020) found that
older people exposed to oral anticoagulants containing
phenprocoumon, such as warfarin, had an almost three
times higher risk of sustaining a traumatic intracranial
bleeding compared to controls (Biichele et al., 2020).
Kefale et al. (2023) in their study also revealed that
increasing age was linked to a higher likelihood of
receiving OACs. Moreover, older age was associated
with an increased risk of bleeding (Kefale et al., 2023).

Sinigoj et al. (2020) found that the oldest old patients
(= 85 years) had the highest risk of any major bleeding,
and intracranial bleeding compared to the group of
patients aged 65—74 years, even though the majority of
them were treated with reduced doses of DOACs.
Significant predictors for major bleeding were age 2 85
years and a history of bleeding (Sinigoj et al., 2020).
Similarly, a study by Adrianzen-Herrera (2024) found
that increasing age is a significant clinical risk factor for
bleeding, with the risk increasing by a factor of 1.38 for
every 10-year increment in age (Adrianzen-Herrera et
al., 2024).

These studies collectively suggest that older age is a
significant predictor of bleeding in patients treated
with oral anticoagulants and highlight the need for
careful monitoring and individualized dosing in this
population. Therefore, it is important for healthcare
providers to carefully evaluate and closely monitor the
potential risks and benefits of oral anticoagulant
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years and older and those using DOACs even if the dose
is reduced.

Gender

Gender was evaluated in 6 studies conducted on the
effects of anticoagulant therapy on bleeding, with a
focus on the potential differences between genders. et
al. (2007)found a higher risk of atrial fibrillation-related
thromboembolism

in women not receiving oral

anticoagulation, emphasizing the importance of
considering gender in treatment strategies. Bozi¢ et al.
(2021) found that the bleeding caused by these
therapies was not affected by the gender variable
(Bozic et al., 2021). Similarly, Carnicelli et al. (2022)
found no significant differences between standard-
dose DOAC, lower-dose DOAC and warfarin treatments

in terms of gender (Carnicelli et al., 2022).

A study by Matsumura et al. (2014) showed that
Japanese women treated with DOAC experienced
comparable bleeding events as men despite the higher
bleeding risk estimates. The higher thromboembolic
risk estimates in resulted in

women higher

thromboembolic event rates (Matsumura et al., 2022).

In the study by Kefale et al. (2023), it was observed that
female patients had lower odds of being prescribed
oral anticoagulants (OAC) compared to males. Despite
gender differences in OAC prescription patterns, no
significant disparity in bleeding risk between females
and males was found, suggesting that gender may not
directly impact bleeding outcomes in the context of
anticoagulation therapy (Kefale et al., 2023).

A study by Nillson et al. (2015) found that males
achieved better TTR control than females but death,
bleeding and thromboembolism were not significantly
different between females and males. The study also
found that oral anticoagulant initiation was lower in
women, but Japanese women experienced comparable
bleeding events as men (Nilsson et al.,, 2014).
Additionaly, Khatib et al. (2022) noted that there
appears to be a marked difference in the level of
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acceptance towards the utilization of anticoagulants
between male and female populations. The reason for
this has been shown to be prejudiced about bleeding
risk in women.

Overall, these studies suggest that there is no
significant difference in the effects of anticoagulant
and antiplatelet therapy on bleeding based on gender,
although some differences in TTR control and risk
assessment tool performance have been noted.

Race and etnicity

Race and etnicity were evaluated in 5 studies. The
studies highlight the disparities in OAC therapy among
racial minorities and individuals. Tedla (2020) found
that minorities were less likely to receive any OAC,
specifically VKAs and DOACs, in comparison to whites,
despite accounting for insurance status, income, and
stroke risk factors. The study also found that the use of
DOACs as compared to VKA therapy was associated
with a significantly lower risk of stroke and bleeding in
white patients, but not in black patients (Tedla et al.,
2020).

A study by Haddad et al. (2021) investigated the
association between race and the prescribing of OAC
therapy at discharge among individuals with a prior
gastrointestinal (Gl) bleed. The study found that among
those with a prior Gl bleed, white patients were nearly
five-times more likely to be discharged on OAC therapy
than black patients, independent of income. This
finding highlights the potential disparities in healthcare
access and outcomes for racial and ethnic minorities.
Additionally, the study found that although there was
a substantial disparity in income between white and
black individuals, this difference in income was not
found to be a significant contributing factor to the
association between race and the prescribing of OAC
therapy at discharge. This suggests that other factors,
such as systemic biases in healthcare access and
treatment, may play a larger role in determining
prescribing patterns for OAC therapy (Haddad et al.,,
2021).
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Tse (2021) emphasized the importance of considering
ethnicity and socioeconomic status in bleeding risk
assessments to guide the use of antithrombotic
medication for the management of CVD (Tse et al.,
2021).

The study by Essien et al. (2018) found that black
individuals were less likely to receive any oral
anticoagulant and specifically to receive DOAC therapy
compared to white individuals, even after adjusting for
clinical features and socioeconomic factors.
Furthermore, black and Hispanic individuals treated
with DOACs were found to have a higher risk of
inappropriate dosing than white individuals. The study
also found that black and Hispanic individuals treated
with warfarin had a lower median time in TTR
compared to white individuals (Essien et al., 2021).
Similarly, in a subsequent study, Essien et al. (2022)
reported that Black and Hispanic patients were less
likely to be prescribed anticoagulation at discharge
than White patients, with significant disparities in the
prescription of DOACs. This study also revealed that
Black patients had higher rates of AF-related adverse
such as stroke, and

outcomes, major bleeding,

mortality (Essien et al., 2022).

These studies indicate that there is a need for further
research to understand the underlying factors
contributing to these disparities and to develop
strategies to address these disparities in the utilization
of oral anticoagulant therapy from different racial and
ethnic backgrounds. Furthermore, these studies
emphasize the importance of considering ethnicity in
the assessment of bleeding risk to guide the use of
antithrombotic medication for the management of

CVD.

Socioeconomic status

Socioeconomic status impacts individual health, even
within a universal health care system. This may be
partly explained by differences in exposure to risk
factors for cardiovascular and other disease,
differences in disease severity, inequitable access to

health services, and other determinants of health such
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as social and physical environments (Addo et al., 2012;
Adler, N. E. et al., 1994; Kondo et al., 2009;
Mackenbach et al., 2003; Manrique-Garcia et al., 2011)

Socioeconomic status was evaluated in 5 studies. These
studies have highlighted the correlation between
socioeconomic status and the risk of bleeding among
patients undergoing warfarin therapy. A study
conducted by Cresman et al. (2015) analyzed the
cumulative incidence of bleeding among patients
commencing warfarin therapy for atrial fibrillation,
stratified by neighborhood-level income quintile. The
results showed that the 5-year estimates were 11.5%,
11.2%, 10.6%, 10.3%, and 9.6% for income quintiles 1
(lowest) through 5 (highest), respectively. Additionally,
the study identified a similar association between
socioeconomic status and risk of fatal bleeding, with
patients in the lowest-income quintile 28% more likely
to die of warfarin-associated bleeding than those in the
highest-income quintile. These findings align with
those of a recent study from the United Kingdom,
which suggests that social deprivation is associated
with an elevated risk of bleeding in anticoagulant
recipients (Hippisley-Cox, 2014).

A separate study by Dalen et al. (2022) investigates the
association between individual-level socioeconomic
status and the risk of bleeding, ischemic stroke/
attack/ embolism,
mortality, and the combined outcome after weighting
(Dalén et al., 2022). The results of the study show that
the absolute risk of bleeding after 20 years of follow-
up was 20% in the lowest income quartile and 16% in
the highest income quartile. The study found a

transient ischemic all-cause

significantly higher risk of bleeding in the lowest
income quartile than in the highest quartile. Moreover,
the risk of death due to intracranial bleeding was
strongly related to income level, and the standardized
mortality ratio was 5.0 in the lowest income quartile
and decreased to 1.3 in the highest income quartile.
This implies that the risk of death due to intracranial
bleeding was five times higher in patients in the lowest
income quartile than in individuals in the age- and
gender-matched general Swedish population.
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A study by Kefale et al. (2023) shows that higher
socioeconomic status was associated with a reduced
likelihood of being prescribed OACs. This connection
implies that socioeconomic status influenced OAC
prescription patterns, which could indirectly affect
bleeding risk through factors like medication
adherence or access to healthcare resources (Kefale et

al., 2023).

The study by Ravvaz (2021) suggests that patients living
in very low socioeconomic status areas require more
frequent INR checks, particularly beyond 180 days post
warfarin initiation, as well as compliance counseling
and educational interventions to improve their TTR and
decrease the risk of stroke and bleeding. However,
these interventions may present additional logistical
and financial challenges for these patients (Ravvaz et
al., 2021).

Erquicia (2021) conducted a study and found that there
were no significant differences in the incidence rate of
major bleeding between patients treated with VKAs
and those treated with DOACs (Dominguez-Erquicia et
al., 2021).

These studies have shown a correlation between
socioeconomic status and the risk of bleeding among
patients undergoing warfarin therapy. These findings
indicate that patients from lower-income backgrounds
are at a higher risk of bleeding and bleeding-related
death. Furthermore, access to warfarin therapy for
stroke prevention varies among those of different
social deprivation levels.

Alcohol use

Alcohol use was evaluated in 2 studies. The study
conducted by Philip et al. (2021) found that there was
no significant alcohol

association between

consumption and bleeding (Reddiess et al., 2021).

Another study by Roth (2011) found that patients who
screened positive for moderate to severe alcohol
misuse or heavy drinking had approximately two-fold
increased odds of major bleeding. The association
between moderate to severe alcohol misuse and major
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bleeding was similar for both gastrointestinal and other
types of bleeding, while the association between heavy
drinking and major bleeding was stronger for
gastrointestinal bleeding. The association between
moderate to severe alcohol misuse and major bleeding
risk was significant in patients on warfarin therapy for
one year and those with some genetic variants (Roth et

al., 2018).

The findings from these studies indicate that moderate
to severe alcohol misuse and heavy drinking is
correlated with an elevated risk of major bleeding in
individuals who use anticoagulants. However, the data
does not demonstrate a significant relationship
between general alcohol consumption and bleeding

events in anticoagulant recipients.

DISCUSSION

This review has better

understanding of the comprehensive examination of

scoping provided a
the impact that social determinants have on bleeding
incidents as a result of anticoagulation therapy.
Through this analysis, it was sought to examine deeper
into the interplay between various social determinants
and the bleeding outcomes experienced by individuals
undergoing anticoagulation treatment.

Patients who are older have been reluctant to adhere
This
situation, accompanying diseases and the drugs they

to recommendations on anticoagulation.
use may increase the predisposition to bleeding in
patients (Bozic et al., 2021). Bozic et al. al, in the study
in which they examined the causes of major bleeding
and bleeding sites in patients over the age of 65 using
anticoagulant and antiplatelet therapy. They stated
that aging is an important determinant (Bozic et al.,
2021). In another study examining the risk factors of
thromboembolic and bleeding events in patients with
atrial fibrillation, individuals aged 75 and over were at
risk for bleeding (Rohla et al., 2019). Carnicelli et. al.
examined at the effect of age on bleeding in the
comparison of warfarin and DOAC. In their study, which
the age of 18 using

included patients over

anticoagulants, they reported that being younger is
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more beneficial in terms of major bleeding (Carnicelli
et al., 2022).0lder age is a significant determinant of
bleeding in patients treated with oral anticoagulants
and highlight the need for careful monitoring and
individualized dosing in this elderly patients.

In terms of gender, it can be said that there is no
difference between men and women in terms of
bleeding in patients using anticoagulants. There are
that death,
thromboembolism are not significantly different

studies showing bleeding, and
between men and women.(Bozic et al., 2021; Carnicelli
et al., 2022; Nilsson et al., 2014) However, Japanese
women appear to experience similar bleeding patterns
as men, despite having a higher risk of
bleeding.(Matsumura et al., 2022) This may be due to
higher rates of thromboembolic events in women. It is
stated that the prejudice of women about the risk of
bleeding increases this risk(Khatib et al., 2022).
Although the incidence of stroke is higher in women, it
is also known that the probability of receiving oral
anticoagulant (OAC) therapy is lower than in
men.(Pilcher et al.,, 2020; Tamirisa et al.,, 2022a)
According to these results the bleeding events of why
women are more symptomatic, have a higher risk of
with

unclear.(Tamirisa et al., 2022b)

side effects antiarrhythmic  drugs s

Minority populations have persistent disparities in the
use of OAC therapy, with minorities less likely to
receive OAC therapy, particularly DOACs, compared to
white individuals (Essien et al., 2020; Haddad et al.,
2021; Tse et al.,, 2021). The reasons behind this
disparity could be due to lack of access to healthcare,
lack of knowledge about treatment options, or
discrimination based on race or ethnicity. The studies
show that white patients are more likely to be
prescribed OAC therapy than black patients, even after
controlling for income (Tedla et al., 2020). Black
individuals are less likely to receive any oral
anticoagulant or DOAC therapy compared to white
individuals and are at a higher risk of inappropriate
dosing. These findings show that there is a need for
further examination to address the racial disparities in

CVD management. Healthcare providers need to be



Saglik, Bakim ve Rehabilitasyon Dergisi
2024; 3(2): 22-39

aware of these disparities to ensure all individuals have
access to effective CVD management.

We review that lower socioeconomic status is a risk
factor for bleeding and bleeding-related death. Some
studies included within the limitations of the study
because they could not distinguish intracranial
hemorrhage from fall events (Cressman et al., 2015).
As compared with a younger, older patients typically
exhibit more risk factors for falls and intracranial
hemorrhage (Gage et al., 2005). Up to 80% of older
patients have inadequate knowledge of anticoagulant
therapy (Nasser et al., 2012), and lower socioeconomic
status impacts health literacy, understanding of
warfarin therapy, and access to educational and
information resources (Hu et al., 2006; Nasser et al.,

2012).

We found that alcohol misuse may play a role in
increasing the risk of major bleeding, particularly in
patients on anticoagulant therapy and those with
further

specific genetic predispositions. However,

research is necessary to fully understand the

relationship between alcohol consumption and
bleeding risk, as well as the mechanisms underlying this
association. These studies highlight the importance of
considering alcohol use in bleeding risk assessments
and anticoagulant management for patients (Reddiess

et al., 2021; Roth et al., 2018).

CONCLUSIONS

The literature review shows that social determinants of
health, such as socioeconomic status, race, ethnicity,
and gender, significantly bleeding
patients

therapy. Specifically, low socioeconomic status is a

age, impact

outcomes in undergoing anticoagulant
significant determinant, with low-income individuals
and Black patients being less likely to access oral
anticoagulant therapy. Notably, there is a lack of
comprehensive qualitative studies that explore the
systemic barriers to equitable healthcare access,
particularly for minority populations, who are less
likely to receive OAC despite having similar or higher

risks of adverse outcomes compared to individuals of
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different racial or ethnic backgrounds. This disparity
highlights inequalities in access to health services.
Additionally, older age is associated with an increased
risk of bleeding in patients on anticoagulants and the
risk increases with age. While gender does not
significantly affect INR control and bleeding risk,
variations in the diseases for which anticoagulants are
prescribed may influence outcomes. General alcohol
use does not appear to be a social determinant of
bleeding risk, but moderate to severe alcohol misuse
and heavy drinking are correlated with an increased
risk of major bleeding and should be considered in
patient assessments.

Socioeconomic status and ethnicity are important
factors in managing patient care and assessing
bleeding risk. For these patients, nurses should take
thorough patient histories and monitor INR more
frequently. Further research is essential to uncover the
underlying factors contributing to disparities in oral
anticoagulant therapy and to develop strategies to
address these disparities, particularly among different
racial and ethnic groups. Individualized dosing, along
with close observation, is recommended for elderly
patients, particularly those aged 85 years and older,
due to the increased risk of bleeding. Additionally,
nursing care for elderly patients should include a
careful assessment of both the benefits and risks of
oral anticoagulant close

therapy, along with

monitoring for signs of bleeding.

Further research is needed to investigate both the
individual and combined effects of social determinants
of health on outcomes and processes related to oral
anticoagulant therapy. To address these gaps, it is
essential to focus on developing targeted educational
interventions aimed at improving health literacy and
adherence to therapy

anticoagulation among

socioeconomically disadvantaged populations.
Additionally, longitudinal studies that track the long-
term outcomes of patients across diverse demographic
groups are crucial for better understanding the
effectiveness of treatment protocols and informing
tailored approaches that consider individual risk

factors.
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