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ARTICLE INFO ABSTRACT
Received: Background: Pressure ulcer incidence is common in coronary artery bypass graft (CABG) patients.
03t Jun 2017 Pressure-reducing surfaces are prominent intervention to prevent of pressure ulcers during surgery.
Accepted: This study aimed to investigate the effectiveness of a silicon protective pad on pressure ulcer among
29t Nov 2017 patients undergoing CABG surgery.
. i Methods: Using a randomized controlled trial, 164 patients with coronary artery diseases and
Available online: candidate for CABG surgery were randomly assigned either to an experimental group (82) to apply
14t Dec 2017 a silicon protective pad on the operating room table or to a standard mattress group (82). Data were

collected on patient demographics, and pressure ulcer was assessed by the Torrance skin assessment
scale at baseline, 24 hours and 48 hours after the surgery as well as during discharge period from
the hospital. The collected data were analysed by using descriptive and inferential statistics. The
logistic regression analysis for ordinal variables was used to predict the factors affecting the
incidence of pressure ulcers and for analysing confounding variables covariance.

Results: The silicon protective pad significantly diminished the incidence rates of sacral pressure
ulcers on compare to standard mattress (p=0.01, effect size=0.23-0.34). According to the logistic
regression analysis for ordinal variables, the pressure ulcer incidence, 24 hours after the surgery
was predicted by cigarette smoking (OR=0.16, 95% CI=0.03- 0.76), history of taking opioid drugs
(OR=11.12, 95% CI: 1.19-103.92) and the obtained data among high and moderate economical
conditions were (OR=0.04, 95% CI=0.003-0.67) and (OR=0.25, 95% C1=0.07-0.81) respectively.
Similarly the pressure ulcer incidence after 48 hours of surgery was predicted in high and moderate
economical conditions (OR=0.08, 95% CI=0.01-0.75) and (OR=0.16, 95%=0.04-0.65)
respectively.

Conclusions: After CABG the silicon protective pad had significant effect in prevention of pressure
ulcer. It is recommended for the first few days after surgery, the health care providers should focus
on addicted, smoking habitual and economic condition of patients.

Trial registration: The study protocol was assigned in Iranian centre of clinical trial registration
web site (No. IRCT2015110619919N3).
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Introduction

In Iran, heart diseases are the major causes of disability and death and approximately 150000 people lose their lives annually
due to cardiovascular diseases (CVD), out of which 42 percent belong to the coronary artery diseases (CAD) [1]. The goals of
medical therapy for CVD patients are to protect or minimize myocardial injuries, maintain myocardial function and prevent
related complications, the purpose of such treatments are to achieve myocardial revascularization by using urgent
pharmacological and non-pharmacological treatments, the most important non-pharmacological intervention are angioplasty,
stenting and CABG [2]. Since these patients often suffer from severe impairments of the left ventricular function and acute
obstruction in more than one main coronary artery, they are prone to the complications of angioplasty and need to go under
CABG with the goal of increasing their survival and quality of life [3].
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The CABG treatment modality has been performed in Iran for several years and annually, 35 to 50 thousand open-heart
surgeries are conducted that of CABG accounts for 60% [1]. Although CABG is a highly effective, efficient and reliable
surgical procedure but it’s important complication is pressure ulcer which mainly occurs in the lower back and occiput [4, 5].
When the blood vessels in the skin and subcutaneous tissue are under pressure, blood perfusion is gradually is slowed down
or stopped, which eventually leads to hypoxia so that pressure ulcers can progress within 2 to 6 hours after pressure. In those
patients with CAD and hemodynamic instability, the mean capillary pressure is less than 32 mm Hg; therefore, the least amount
of external pressure leads to tissue damage [6].

In addition to the nature of CAD as a risk factor, Intrinsic and extrinsic risk factor, as well as surgical risk factor affects the
pressure ulcer incidence in CABG patients [7]. Surgical risk factors play important roles in the development of pressure ulcers
that are classified as Preoperative, intraoperative and postoperative risk factors. Preoperative risk factors include advanced
age, malnutrition, comorbidities, diabetes mellitus, episodic hypotension, lower haemoglobin, haematocrits, serum albumin
level and emergent admission for surgery. Intraoperative risk factors include the type of surgery, extended operative time, and
rapid return to preoperative body temperature, extracorporeal circulation, vasopressor drug, intraoperative hypotension and
blood loss. Postoperative risk factors are high temperature differences, humidity, change position, activity and mobility [8, 9,
10].

Pressure ulcers associated with surgical procedures are critical issues [11]. Annually, 3.1 million patients suffer from pressure
ulcers over the world and in the developed countries the prevalence rate are up to 30 percent [12, 13]. According to Karadag
and Gumuskaya [10], grade 1 pressure ulcer, defined as ‘redness to the skin- blanching area’ was created in 54.8 percent of
surgeries extended more than two hours. Also, in 97.9 percent of the surgeries, these lesions were observed in the first three
days after surgery. A study by Schoonoven et al., [14] showed that pressure ulcers were observed in 17.1% of patients
undergoing cardiac surgery on the same day of surgery, and 51.4 to 31.4 percent a day after and on second day of surgery
respectively. The information of pressure ulcers during the surgery varied from 12 to 66 percent based on the severity and
duration of pressure [15]. Pressure ulcers are painful and lead to increased length hospitalization, costs, healthcare
professional's workload and the prevalence of nosocomial infections [16].

Despite the wide complications of pressure ulcer, however, in 95% of cases it is preventable. So it must be the main priorities
of nursing interventions [17]. Frequent change position and skin care have essential effects on the reduction of pressure among
patients [18]. Since the application of nursing interventions are impossible during the surgery, other measures for adjusting
pressure on underlying tissue over a bony prominence reduce the incidence of pressure ulcers [19]. There are two types of
pressure-reducing surfaces as static and dynamic. Static surface are motionless and redistributes a patient's weight so as to
relieve pressure points. Foam mattresses, specialized sheepskin overlays and silicon pads are examples of static equipment
that prevent the incidence of pressure ulcers. The dynamic air mattress type contains air cells that are continually inflated and
deflated, which relieves pressure points and promotes better circulation [20, 21].

Therefore the purpose of this study was to investigate the effectiveness an intra-operative pressure reducing surface. The
Silicone protective pads was chosen on the basis of previous studies suggesting reduced pressure sore [22, 23, 24, 25], ease of
clinical setting application, accessible and cost. These pads in comparison with lingerie and plastic types inhibit raise of the
temperature as well as do not produce humidity [19]. Also silicon pads absorb moisture, distribute pressure equally to different
parts of the body, and reduce wear tensile and compressive forces. Therefore, in overall these types of pads reduce the incidence
of pressure ulcers in hospitalized patients and those undergoing surgery [20, 21].

Methods

Consecutive patients admitted to a cardiac hospital in the north-west of Iran (Tabriz) from September 2016 to February 2017,
were invited to participate in the study and underwent screening for inclusion criteria. The inclusion criteria included: age
between 30 and 75 years, undergoing CABG for the first time, body mass index (BMI) between 18.5 and 38 square millimetre
and connected to the extracorporeal perfusion pump during the surgery. The exclusion criteria included: bypass time more
than 5 hours, hematologic diseases, skin problems such as swelling, redness and allergy, emergent surgery, sensory-motor
disability, and history of pressure ulcers. The study protocol received approval from the Human Research Ethics Committee
of Tabriz University of Medical Sciences. Participants received information about the study and signed the consent form. The
study protocol was assigned in Iranian centre of clinical trial registration web site (No. IRCT2015110619919N3), also This
study was performed in accordance with the WMA Declaration of Helsinki - Ethical Principles for Medical Research Involving
Human Subjects.

Using a random number table, 164 patients with coronary artery diseases and candidate for CABG surgery were randomly
assigned either to an experimental group (82) to apply a silicon protective pad on the operating room table or to a standard
mattress group (82). The Allocation concealment was determined by using sequentially numbered sealed envelopes to reduce
the risk of allocation bias. Baseline data were obtained within a first day of admission to hospital and before CABG.

Based on the study of Salsali [25], incidence rates of pressure ulcers in the intervention and control groups were 13.3 and 36.7
respectively, with consideration of 80% power at the 5% significance level, the sample size was determined 82 patients for
each group. The information was incorporated into the following sampling formula to determine the sample size.

(Zyosz + 21 [RA-R)+ B (- P)]
(F-RB)

H=
Included patients were randomly enrolled to the control group (OR table with standard mattress) and experimental group (OR
table with standard mattress and silicon protective pad overlay). OR table with standard mattress were consisted of three pieces
and flexible enough to give appropriate positions to the patient’s head, waist and knee. The standard mattresses placed on the
OR table included a firm mattress with a thickness of 15 cm covered by a thick leather and a thin gel mattress with a thickness
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of 3 cm. in the experimental group, on the OR table were additionally applied a silicon protective pad with the dimensions of
90 x 60 and the thickness of 3.5 cm was applied to the sacral and hip area and maintained through the surgery. Following the
surgery, co-researcher who was assessed the skin condition was unaware of the random allocation process. Data on pressure
ulcer were assessed on the first day of hospitalization and before the surgery, 24 and 48 hours after the surgery as well as
during discharge from the hospital.

Sex, age, body mass index, left ventricular ejection fraction, additional diseases (hypertension, diabetes mellitus), preoperative
haemoglobin and haematocrit level, serum albumin levels, hyperlipidemia, length of operation, economic condition, smoking
habitual and addiction were documented to assess Predictors of pressure ulcer.

Data collection

The validated Persian version of the skin assessment scale adopted by Torrance was used to grade pressure ulcer of the sacral
and hips area in the patients undergoing CABG surgery. The scale is composed of 5 grade description of skin: grade 0: no skin
discolouration, Grade 1: redness to the skin-blanching occurs, Grade 2a: redness to the skin non-blanching area, Grade 2b:
superficial damage to epidermis, Grade 3: ulceration progressed through the dermis, Grade 4: ulceration progressed in to the
subcutaneous fat, Grade 5: necrosis penetrating the deep fascia and extending to muscle.?® The Cohen's kappa coefficient was
calculated to determine the reliability of the scale. The scale was filled out by two researchers independently for ten patients
24 hours, 48 hours and during the discharge from the hospital. The Cohen's kappa coefficients by the researchers were reported
0.89 and 1, which indicated the agreement between the researchers. Therefore, the reliability of the scale was confirmed at the
p< 0.01 significance level.

SPSS, version 21 for windows, software was used for data analysis. The collected data was analysed using descriptive and
inferential statistics. Chi-square and Fisher's exact were used to test the proportional difference in pressure ulcers incidence in
the experimental and control groups. The Friedman test was used to compare the differences between the groups in terms of
the different degrees of pressure ulcers. The logistic regression analysis of ordinal variables was used to predict the factors
affecting the incidence of pressure ulcers and the analysis of confounding variables covariance.

Results

A total of 164 patients were enrolled to the study. Eighty-two patients were randomized to the experimental group and 82
patients to the control groups. One patient was excluded from the experimental group due to death for the CABG’s
complications. The demographic and disease-related characteristics of the study participants are summarized in table 1.

The first 24 hours after the surgery, the incidence rates of pressure ulcers, in the experimental groups were 9.8% (8.6% grade
one and 1.2% grade 2a), At this time, 28.1% (22% grade one and 6.1% grade 2a) of the patients in the control group developed
pressure ulcers that were found statistically significant (P < 0.01). 48 hours after CABG, the incidence rates of pressure ulcers
were reported 3.7% (1.2% grade zero and 2.5% grade 2a) in the experimental group and 29.2% (12.2% grade one and 14.6%
grade 2a and 2.4% grade 2b) in the control group (P < 0.01). At the discharge period, pressure ulcers grade one was observed
in 1.2% and 6.1% of the experimental and control groups, respectively that were not statistically significant (P > 0.05) (Table
2).

The Friedman test for the comparison of the groups in terms of the differences in pressure ulcers showed an improved condition
in the intervention group that was statistically significant (P < 0.01). Given the differences in the grade of pressure ulcers in
both groups over time after CABG, the time periods were compered together. It was found that in the control group, the times
periods of 24 and 48 hours after CABG (P = 0.01), 24 hours after the surgery and discharge period (P = 0.000), and 48 hours
after CABG and the discharge period (P = 0.000) had statistically significance differences. In the experimental group was
reported 24 and 48 hours after CABG (P = 0.000), 24 hours after the surgery and the discharge period (P 0.008) and 48 hours
after CABG and the discharge period (P = 0.000), which were statistically significant (Table 2).

After excluding confounding variables, the logistic regression analysis of ordinal variables was used to determine the effect of
silicone protective pad on the prevention of pressure ulcers. For the data analysis, pressure ulcers status was considered the
dependent variable, age, body mass index, length of operation, systolic and diastolic blood pressure, left ventricular ejection
fraction, preoperative haemoglobin and haematocrit level, serum albumin levels were considered covariates, and sex, smoking,
addiction, income situation, diabetes mellitus, hyperlipidaemia and silicon pads were included as factors. According to the
logistic regression analysis for ordinal variables, the incidence rate of pressure ulcer, 24 hours after the surgery was predicted
by cigarette smoking (OR=0.16, 95% CI=0.03- 0.76), history of taking opioid drugs (OR=11.12, 95% CI: 1.19-103.92), and
those whom had not used silicon pad (OR=10.76, 95% CI: 3.29-35.16), the obtained data among high and moderate economical
conditions were (OR=0.04, 95% C1=0.003-0.67) and (OR=0.25, 95% CI=0.07-0.81) respectively. Similarly the pressure ulcer
incidence after 48 hours of surgery was predicted in case of those whom had not used silicon pad (OR=40.42, 95% CI=7.72-
211.63), in high and moderate economical conditions (OR=0.08, 95% CI=0.01-0.75) and (OR=0.16, 95%=0.04-0.65)
respectively. In the discharge period, none of the demographic and diseases-related variables had statistically significance
effects on pressure ulcers (Table 3).

Discussion

In the present study, 24 and 48 hours after GABG, statistically significance differences on pressure ulcers incidence was
observed among intervention and control groups. However, it was not significant during the discharge period. After CABG
(24 and 48 hours) the patients from control group showed 28.1% and 29.2% of pressure ulcers respectively. So the possible
reason for the increased incident rate of pressure ulcers may be due to sensory-motor dysfunction and low level of
conscientiousness which patients may be unable to feel pain and change their positions. Similarly, Schoonoven et al. [13]
reported that 17% of patients at the same day of surgery, 51.4% one day after and 31.4% in the second day after surgery
developed pressure ulcers (16). Also, Cox et al., [24] found that the pressure ulcers incidence of 32% during the 48 hours after
the surgery. Accordingly we found that the pressure ulcers incidence, 24 and 48 hours after CABG in the intervention group
was lower compared with the control group (9.8 % and 3.7%). Nikson et al., [26] Sanamaria et al., [23] and Russel et al., [27]
reported similar findings. Also According to the Salsali et al., [25] the observed data on hydrocolloid dressing, the pressure
ulcers incidence, were 13.3% and 36.7% in the intervention and control groups, respectively.
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The study of Cubit et al., [28] showed that the patients in the control group were at the risk of developing pressure ulcers 5.4
times more as compared to the intervention group; even then it concluded insignificant. Sewchuk et al., [9] found that the use
of pressure reducing mattresses containing liquid along with nursing care was more effective in the reduction of pressure ulcers
in comparison with standard mattresses, but it was not statistically significant. Feuchtinger et al., [29] tested a viscoelastic
foam pad against the standard operating table for patients who underwent cardiac surgery which were not effective in the
prevention of pressure ulcers. The conflicting findings of the studies of Cubit, Sewchuk, and Feuchtinger can be attributed to
the limitations such as low sample size, lack of blinding and random assignments of samples to intervention and control groups
and the skin assessment by nurses in daily routine. According to our present study we conclude that the above-mentioned
limitations were addressed for making reliable results of the intervention.

So in the present study we show that by adjusting of the confounding variables, silicon pad on pressure ulcers was effective
and patients whom had not received silicon pad and just had a routine care were 10.76 times more at risk of developing pressure
ulcers. Therefore, the reduction of the risk of pressure ulcers in patients undergoing CABG requires the use of protective pads
for the reduction of pressure by nurses. The development of pressure ulcers is directly associated with the number of specialist
nurses in the field of pressure ulcer and nurses’ workload. It has been reported that the earlier identification of risk factors,
reduction of pressure through the use of protective pads and change position are the interventions conducted by nurses are
preventable [19, 30, 31]. In our study, the use of silicon pads had the most effect in the prevention of pressure ulcers 24 and
48 hours after CABG and their effects were reduced from the second day after the surgery due to the improvement of the
patients’ mobility and reduction of anaesthetic drugs’ effects.

According to our findings, those patients with intermediate and high levels of economic status were low risk for the
development of pressure ulcers. Gelis et al., [32] found that patients’ economic conditions influenced the risk of pressure
ulcers, and low educational level, unemployment and low income increased the risk of pressure ulcers. Also we found that
those patients who did not smoke were more at the risk for developing pressure ulcers. The findings of Shaw et al. [33], Sanada
et al., [34] confirmed the presence of a pressure ulcers and the history of cigarette smoking, which were against our study’s
findings. It is believed that cognitive issues such as confusion, cigarette smoking, and the use of hypnotic drugs, depression
and personal disorders are the risk factors for developing pressure ulcers [32]. One possible reason for the development of
pressure ulcers in non-smokers can be the high prevalence of hookah smoking by the patients. While the harmful effects of
smoking hookah is much more than smoking cigarette, smoking hookah is more acceptable in the Iranian context and culture,
and also many people are not informed of its consequences on their health. As a limitation of our study, no question was asked
about smoking hookah by the patients that could give us some data about the pattern of smoking.

In comparison to non-drug-addicted patients we found that the addicted subjects are 11 times more susceptible to develop
pressure ulcers. Mookhoek et al., [35] reported the relationship between pressure ulcers and drug addiction (OR=6.4, 95% CI:
1.46-28.00). Also, Krause et al., [30] reported that the history of using pain killers, cigarette smoking, alcoholic agent and drug
abuse were the risk factors for the development of pressure ulcers.

Limitations

Although in the present study we focused on the incidences of pressure ulcer on sacral and hips areas. However, the heel and
head pressure ulcers development must also be considered. Other limitation of this study was the choose of only hospital for
heart surgery in Tabriz/northwest of Iran. Also subjects were not asked about their water pipe smoking patterns.
Conclusions

The use of silicon protective pad during CABG surgery could prevent pressure ulcers. Therefore, in the first few days after the
surgery health care providers need to pay more attention to cigarette and hookah smokers, addicted patients and those patients
with a low economic condition and use silicon protective pads to prevent pressure ulcers. In addition, silicone pads are
suggested to be used in the operating room, orthopaedic wards and intensive care units for those patients who are at high risk
of developing pressure ulcers. Nurses need to follow pressure ulcer prevention’s protocols, identify risk factors imposing the
danger of pressure ulcers to patients, use of pressure-reducing pads, and educate healthcare staffs about how to prevent pressure
ulcers. The screening of the patients for the risk of developing pressure ulcers before surgery and taking preventive measure
as repositioning patients, skin care and pressure-reducing device by nurses help with the reduction of developing pressure
ulcers risk.

Abbreviations

CVD: cardiovascular diseases

CAD: coronary artery diseases

CABG: Coronary Artery Bypass Graft

Acknowledgements

Not applicable.

Authors’ contributions

Davoodi A designed the study and developed the methodology. Aghal M and Alizadeh M collected the data and performed
the study. Ghahramanian A analyzed the data and performed the statistical analysis. Rezazadeh H provided critical revision of
the manuscript. All authors read and approved the final manuscript.

Authors’ information

Not applicable.

Consent for publication

Not applicable.

Funding

Not applicable.

Availability of data and materials

Not applicable.

Ethics approval and consent to participate



Moosa Aghal et al, 2017

Pharmacophore, 8(6S) 2017, e-1173432, pages 7

The study protocol received approval from the Human Research Ethics Committee of Tabriz University of Medical Sciences.
Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

References

1.

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

Babaee G, Keshavarz M, Shayegan, AHM. Effect of a health education program on quality of life in patients undergoing
coronary artery bypass surgery. Acta Med Iran. 2007;45:69-75.

Suzanne C, Berenda J, Janis L, Keri H. Brunner and suddarth’s textbook of medical-surgical nursing. 1rd ed. lippincott
williams wilkins; 2010.

Deyirmenjian M, Karam N, Salameh P. Preoperative patient education for open-heart patients: a source of anxiety? Patient
Educ Couns. 2006;62:111-17.

Gao F, Yao K, Tsai CS, Wang KY. Predictors of health care needs in discharged patients who have undergone coronary
artery bypass graft surgery. Heart & Lung: The Journal of Acute and Critical Care. 2009;38:182-91.

Feuchtinger J, Halfens RJG, Dassen T. Pressure ulcer risk factors in cardiac surgery: a review of the research literature.
Heart & Lung: The Journal of Acute and Critical Care. 2005;34:375-85.

Hughes RG. (eds). Patient safety and quality: An evidence-based handbook for nurses. Rockville, 2008.

Webster J, Gavin N, Nicholas C, Coleman K, Gardner G. Validity of the Waterlow screening tool and risks for pressure
injury in acute care. Br J Nurs. 2010;19:14-22.

Eachempati SR, Hydo LJ, Barie PS. Factors influencing the development of decubitus ulcers in critically ill surgical
patients. Crit Care Med. 2001;29:1678-82.

Sewchuk D, Padula C, Osbhorne E. Prevention and early detection of pressure ulcers in patients undergoing cardiac surgery.
AORN journal. 2006;84:75-96.

Karadag M, Gumuskaya N. The incidence of pressure ulcers in surgical patients: a sample  hospital in Turkey. J Clin
Nurs. 2006;15:413-21.

O’Brien DD, Shanks AM, Talsma A, Brenner PS, Ramachandran SK. Intraoperative Risk Factors Associated With
Postoperative Pressure Ulcers in Critically 11l Patients: A Retrospective Observational Study. Crit. Care Med. 2014;42:40—
47.

Reilly EF, Karakousis GC, Schrag SP, Stawicki SP. Pressure ulcers in the intensive care unit: The ‘forgotten’enemy.
OPUS. 2007;1:17-30.

Schoonhoven L, Defloor T, Grypdonck MH. Incidence of pressure ulcers due to surgery. J clin nurs. 2002;11: 479-87.
Armstrong D, Bortz P. An integrative review of pressure relief in surgical patients. AORN journal. 2001;73:645-74.
Price MC, Whitney JD, King CA. Development of a risk assessment tool for intraoperative pressure ulcers. J Wound
Ostomy Continence Nurs. 2005;32:19-30.

Eman SM, Shahin TD, Rudd JG. Pressure ulcer prevalence in intensive care patient. J Eval Clin Pract. 2008;14:563-8.
Lyder CH. Assessing risk and preventing pressure ulcers in patients with cancer. Semin Oncol Nurs. 2006;22:178-184.
Shahin ESM, Dassen T., Halfens RJG. Incidence, prevention and treatment of pressure ulcers in intensive care patients: a
longitudinal study. Int J Nurs Stud. 2009;46:413-21.

Reddy M, Gill SS, Rochon PA. Preventing pressure ulcers: a systematic review. JAMA. 2006;296:974-84.

Walsh NS, Blanck AW, Smith L et al. Use of a sacral silicone border foam dressing as one component of a pressure ulcer
prevention program in an intensive care unit setting. J Wound Ostomy Continence Nurs. 2012;39:146-9.

Chaiken N. Reduction of sacral pressure ulcers in the intensive care unit using a silicone border foam dressing. J Wound
Ostomy Continence Nurs. 2012;39:143-5.

Brindle CT, Wegelin JA. Prophylactic dressing application to reduce pressure ulcer formation in cardiac surgery patients.
J Wound Ostomy Continence Nurs. 2012;39:133-42.

Santamaria N, Gerdtz M, Sage S et al. A randomised controlled trial of the effectiveness of soft silicone multilayered foam
dressings in the prevention of sacral and heel pressure ulcers in trauma and critically ill patients. Int Wound J. 2015;12:302-
8.

Cox J. Predictors of pressure ulcers in adult critical care patients. Am J Crit Care. 2011;20:364-75.

Salsali M, Shaban M, Kamali P, NaderiPour A. Effects of hydrocolloid dressing in prevention of bed sore in patients
undergoing coronary artery bypass surgery. J hayat. 2004;10:39- 49.

Nixon J, McElvenny D, Mason S, Brown J, Bond S. A sequential randomised controlled trial comparing a dry visco-elastic
polymer pad and standard operating table mattress in the prevention of post-operative pressure sores. Int J Nurs Stud1998;
35: 4, 193-203.

Russell LJ, Reynolds TM, Park C, Rithalia S, Gonsalkorale M, Birch J, Torgerson D, Iglesias C. Randomized clinical trial
comparing 2 support surfaces: results of the Prevention of Pressure Ulcers Study. Adv Skin Wound Care. 2003;16:317-27.
Cubit, K., McNally, B., Lopez,V. Taking the pressure off in the Emergency Department: evaluation of the prophylactic
application of a low shear, soft silicon sacral dressing on high risk medical patients. Int Wound J. 2013;10:579-84.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rithalia%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14652518
https://www.ncbi.nlm.nih.gov/pubmed/?term=Birch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14652518

Moosa Aghal et al, 2017

29.

30.

31.

32.

33.

34.

35.

Pharmacophore, 8(6S) 2017, e-1173432, pages 7

Feuchtinger J, Bie R, Dassen T, Halfens R. A 4cm thermoactive viscoelastic foam pad on the operating room table to
prevent pressure ulcer during cardiac surgery. J clin nurs. 2006;15:162-7.

Krause, JS., Vines, CL., Farley, TL. et al. An exploratory study of pressure ulcers after spinal cord injury: relationship to
protective behaviors and risk factors. Arch Phys Med Rehabil. 2001; 82:107-13.

Cremasco, MF., Wenzel, F., Zanei, SS., Whitaker, Y. Pressure ulcers in the intensive care unit: the relationship between
nursing workload, illness severity and pressure ulcer risk. J Clin Nurs. 2013;22:2183-91.

Gelis A, Dupeyron A, Legros P. et al. Pressure ulcer risk factors in persons with spinal cord injury part 2: the chronic stage.
Spinal Cord. 2009;47:651-61.

Shaw LF, Chang PC, Lee JF, Kung HY, Tung TH. Incidence and predicted risk factors of pressure ulcers in surgical
patients: experience at a medical center in Taipei, Taiwan. Biomed Res Int. 2014;2014:1-9.

Sanada H, Sugama J, Thigpen B, Subuh M. Development of a new risk assessment scale for predicting pressure ulcers in
an intensive care unit. Nurs Crit Care. 2008;13:34-43.

Mookhoek EJ, van de Kerkhof PCM, Hovens JEJM, Brouwers JRBJ, Loonen AJM. Substantial skin disorders in
psychiatric illness coincide with diabetes and addiction. J Eur Acad Dermatol Venereol. 2011;25:392-7.

Table 1: Comparison of baseline characteristics in study groups

Control group Intervention group
Variables P X? T
N(%) Mean (SD) N(%) Mean (SD)
Sex .79 07 | -
Male 51(622) - 52(64.2) -
Female 313378 e 29(35.8) e
Smoking .66 B
Yes 30366) - 27(333) e
No 52 (634) - 54 (66.7) -
Addict 1 A9 | -
Yes 3B7n e 225 e
No 79(963) 0 - 790975 0 e
Diabetic .55 34|
Yes 19(232) - 221272 -
No 63(76.8) - 59 (728) e 44 59| -
Hyperlipidem
Yes 17(20.7) - 13(16) e
No 65(79.3) - 68(84) - .04 398 | -
Heart disease
Ml 78(95.1) e 71877 -
Angina 3B7n e 449 e
Dysrhythmia 112y 6(74) - 34| -.94
-------- 57.4 (10.61) 58.91 (9.8) .70 -37
Age | e 26.31(433) | - 26.55 (3.62) 60 | - 51
BMI | e 354(68) | - 3.48 (.62) 29 | - 1.04
Surgery duration | -------- 4841 (7.28) | ---—-- 47.09 (8.69) 70 | - -37
EF | 1363 (1.68) | - 13.73 (1.76) 78 | 27
Hb | 4.03(76) | - 4 (.68)
Alb
Table 2: Comparison of groups and times of ulcer pressure measurement
Ulcer pressure grade
Intervention group Control group Rank mean | X? P-Value
2 P-
N(%) N(%) X | value | F12
Time 0 1 2b % |0 1 2a 2b Test g:lontr Test | Control | Test |Control
group group group | group | group | group
Before of | 81(100 82(100
CABG |) - - - ) - - - - - - 243 |2.18 |17.35|57.75 |0.001 |0.000
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24 hour
post )73(90'1 7(8.6) )1(1’2 - 59(72) |18(22) |5(6.1) |- 8.62 [0.004 [0.23 [2.62 |[2.69
CABG
48 hour
post )7 8(%6:3]1(1.2) )2(2'5 - ;38(70'7 )10(12'2 )12(14'6 2(2.4)| 1651 0,000 [0.34 |2.51 |2.86
CABG
Discharg \80(98.8) 11 5) . |. |77®39561) |. - |270 |o21 [012 [244 |227
e day ) )
Table 3: Predictors of ulcer pressure using ordinal logistic regression in different times
Variables 24 hour post CABG 48 hour post CABG Discharge day
Wald | P- OR Cl of OR Wal | P- OR Cl of OR Wal | P- OR Cl of OR
value d value d value
Lower | Upper Lowe | Upper Lowe | Uppe
r r r

Age 0.80 0.36 1.02 0.97 1.07 0.00 | 0.93 1.002 | 0.95 1.05 245 ] 0.11 1.24 0.94 1.62
BMI 1.39 0.23 1.07 0.95 1.19 215 | 0.14 1.103 | 0.96 1.25 1.17 | 0.27 1.24 0.83 1.86
Surgery 0.34 0.55 1.23 0.60 2.52 0.29 | 0.59 1.24 0.56 2.72 0.00 | 0.95 0.96 0.2 4.43
duration
BP(Systolic) 0.35 0.55 0.97 0.90 1.05 0.02 | 0.87 1.007 | 0.92 1.09 1.01 | 0.31 1.12 0.89 4.43
BP(Diastolic) | 0.09 0.75 1.01 0.91 1.13 0.06 | 0.79 1.01 0.90 1.14 12 | 0.27 0.83 0.6 4.43
Ejection 0.14 0.70 1.01 0.94 1.08 3.40 | 0.06 1.08 0.99 1.17 0.29 | 0.58 0.95 0.82 4.43
fraction
Hemoglobin 0.58 0.44 0.88 0.64 1.21 1.15 | 0.28 0.82 0.58 1.17 1.38 | 0.24 1.61 0.72 4.43
Albumin 2.36 0.12 0.57 0.28 1.16 1.16 | 0.28 0.66 0.31 1.39 0.96 | 0.32 241 0.41 4.43
Intervention Refer Refer Refer
with silicon ent ent ent
Pad
Without 15.47 | .000* | 10.76 | 3.29 35.16 | 19.1 | .000* | 40.42 | 7.72 2116 | 2.24 ] 0.13 13.74 | 0.44 4.43
silicon pad 8 3
care
Female Refer Refer Refer

ent ent ent
Male 0.27 0.59 0.70 0.19 2.59 0.00 | 0.94 1.05 0.22 491 1.05] 0.3 5.13 0.22 117.1

5

1<O Refer Refer Refer

ent ent ent
1=0 5.34 0.02* | 0.25 0.07 0.81 6.59 | 0.01* | 0.16 0.04 0.65 0.05 | 0.82 1.42 0.06 31.12
1>0 5.06 0.02* | 0.04 0.003 | 0.67 4.91 | 0.02* | 0.08 0.01 0.75 1.17 | 0.27 9.76 0.15 606.3
No smoking Refer Refer Refer

ent ent ent
Smoking 5.31 0.02* | 0.16 0.03 0.76 1.11 | 0.29 0.43 0.09 2.01 2.17 ] 0.14 0.07 0.003 | 2.32
No addiction Refer Refer Refer

ent ent ent
Addiction 4.46 0.03* | 11.12 | 1.19 1039 | 0.15 | 0.69 1.70 0.11 2472 | 2.11 | 0.14 23.49 | 0.33 1654.

2 48

No diabetic Refer Refer Refer

ent ent ent
Diabetic 0.27 0.59 1.39 0.40 4.81 1.40 | 0.23 221 0.59 8.21 1.19 | 0.27 0.15 0.006 | 4.308
No Refer Refer Refer
Hyperlipidemi ent ent ent
a
Hyperlipidemi | 0.27 0.60 0.67 0.15 2.92 0.09 | 0.75 0.78 0.17 3.63 2.09 | 0.14 10.44 | 0.43 250.4
a 4




