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Abstract: 

 

Background: 

Pressure injuries (PI) are a major health problem that affects millions of people worldwide. 

Management of PIs come at a high cost. A cost that can be reduced with proper preventive 

measures. Surgical patients undergoing surgery under general anaesthesia are at increased risk 

of developing PIs, yet no specific tool has been developed to assess PI risk in these patients. 

This paper aims to summarize the current published data on perioperative risk factors 

associated with the development of PIs in adult patients undergoing surgery under general 

anaesthesia. A better understanding of the risk factors of PIs could allow for stratification of 

patients before surgery and enable more targeted prevention of PIs. Prospero reg. Nr. 

CRD42019111877. 

 

Method: 

All studies reporting on risk factors associated with the development of PIs were included. 

Data were extracted from all articles and meta-analysis was performed when three or more 

studies reported on a specific variable. 

 

Results: 

The analysis identified five factors statistically significant and associated with the 

development of PIs. These were: cardiovascular disease, respiratory disease, diabetes 

mellitus, longer duration of surgery and low haemoglobin. Factors not found to be associated 

were: s-albumin, use of vasopressors during surgery, use of corticosteroids, gender and age.  
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Conclusion: 

We recommend that cardiovascular disease, respiratory disease, diabetes mellitus, low 

haemoglobin and duration of surgery should be taken into consideration when trying to 

identify surgical patients at high risk of developing PIs. 

 

Conflict of interest: None 
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Introduction 

 

PIs are a major health problem, affecting millions of people worldwide, causing deterioration 

of physical health and quality of life (1). Management of PIs come at a high cost for health 

care systems worldwide, a cost, that can be reduced with proper preventive measures (1,2). 

An increased awareness in the prevention of PIs has therefore been seen during the last 10 

years. 

The National Pressure Ulcer Advisory Panel (NPUAP) defines PIs as “ A  localized 

injury to the skin and/or underlying tissue usually over a bony prominence, as a result of 

pressure, or pressure in combination with shear” (3). The development of PIs are a complex 

phenomenon, where both intrinsic and extrinsic factors are of importance (3). The most 

important factor for the increased risk of development of PIs is reduced mobility (4). PIs can 

occur at any time when tissue is compressed and the compression causes a breakdown of the 

skin and underlying tissue. The risk of PIs increases when the bodyweight is not evenly 

distributed on a supportive surface or the tissue is poorly perfused (3). All areas of the body 

are capable of producing PIs. The most common areas of healthcare-related PIs are the 

occipital area of the skull, the scapulae, the elbows, the sacral area and the heels (5)  (Fig.1). 

The severity of PIs varies, from erythema on intact skin to tissue destruction, involving 

subcutaneous tissue, muscle, and bone (6). Several different classification systems exist for 

evaluating PIs. The NPUAP and The European Pressure Ulcer Advisory Panel (EPUAP) have 

published a joint classification system “International PIs Classification System” illustrated in 

Fig.1 (6). The classification system divides PIs into four stages, Stage I: Non-blanchable 

erythema; Stage II: Partial Thickness Skin Loss; Stage III: Full Thickness Skin Loss; Stage 

IV: Full Thickness Tissue Loss.  
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Fig. 1 - Top: Illustration of typical sites of pressure injuries in patients in the supine position. 

Bottom: The four figures illustrate the four stages of pressure injuries according to the 

classification system published by The National Pressure Ulcer Advisory Panel and the 

European Pressure Ulcer Advisory Panel. The classification system divides PIs into four 

stages, Stage I: Non-blanchable erythema; Stage II: Partial Thickness Skin Loss; Stage III: 

Full Thickness Skin Loss; Stage IV: Full Thickness Tissue Loss 

 

In order to prevent PIs, it is vital that patients at risk are identified. The published 

literature have identified over 100 potential risk factors for the development of PIs. Among 

these are; immobility, hypotension, sepsis and diabetes mellitus (DM) (3,7). Patients 

undergoing surgery under general anaesthesia are at increased risk of developing PIs as they 

are immobile and unable to change positions (4). PIs attributable to surgical procedures are 

therefore not uncommon (8). Other factors in the perioperative environment are also 

suspected to increase a patient's risk of developing these injuries, such as patient positioning 

and vasopressors (9,10). 
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Several tools have been developed to assess a patient's risk of developing PIs. The 

most common are the Waterlow Scale and the Braden Scale, both introduced in the 1980s. 

The Waterlow Scale evaluates six factors contributing to an increased risk of PI; build/weight 

for height, skin type, sex/age, continence, mobility and malnutrition. Extra risk factors taken 

into consideration by the scale are tissue malnutrition, neurological deficit and major 

surgery/trauma (11). A high Waterlow score indicates a higher risk of PIs. The Braden Scale 

evaluates the risk of skin breakdown in six domains: sensory perception, moisture, activity, 

mobility, nutrition, and friction/shear (9). A low Braden score indicates a higher risk of PIs. 

Today the Braden scale is the tool most widely used around the world, with the exception of 

the UK where the Waterlow scale often is preferred. Neither of the scales are made for a 

specific group of patients (9). Several studies have investigated the accuracy of these scales. 

A recent meta-analysis by He et al. concluded that the Braden scale has low predictive 

validity for assessing PI risk in surgical patients and cannot be used alone in these patients 

(10). The validity and reliability of the Waterlow Scale have also been investigated in a recent 

study by Charalambous et al. concluding that due to the limitations of the scale it should not 

be used alone without clinical assessment (12). A recent meta-analysis investigated the 

predictive validity of these scales. No definitive conclusion could be made due to the large 

degree of heterogeneity between the included studies (13). Today, no specific tool for 

assessing the risk of developing PI risk in surgical patients has been developed. This 

complicates the process of identifying patients at risk.  

This systematic review and meta-analysis aim to summarize the current published data 

on perioperative risk factors for the development of postoperative PIs in adult patients 

undergoing surgery under general anaesthesia.  
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Methods 

 

Protocol and registration 

 

The review protocol was indexed in the Prospero database prior to the initiation of this study. 

Registration Number: CRD42019111877 (https://www.crd.york.ac.uk/PROSPERO/) (14) A 

literature search was conducted based on the guidelines suggested by the Preferred Reporting 

Items for systematic analysis and Meta-analyses (PRISMA). 

 

Eligibility criteria 

 

Studies reporting on possible risk factors of postoperative PIs in adult surgical patients 

operated under general anaesthesia were evaluated for inclusion. Outcomes of interest were 

all perioperative variables reported in relation to the incidence of postoperative PIs. The 

perioperative period was defined as the period of a patient's surgical procedure, including 

ward admission, anaesthesia, surgery and recovery.  

 

Information sources 

 

The following databases were searched for articles; Medline, Cinahl, Embase and the 

Cochrane Library. All searches were performed by authors MH and MS on 6.6.2019, with the 

assistance of a research librarian.  

The search terms used were; pressure ulcer or decubitus ulcer or bedsore and surgery 

or operative procedures or surgical procedures and risk factors. MeSH terms, subject headings 

and subheadings for each search term were explored. A free-text search was also performed 
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using the same search terms. All grades of PIs, all types of surgical fields and all potential risk 

factors were eligible for inclusion. Only comparative studies were eligible for inclusion. The 

search was limited to publication within the last 15 years and to publications in the English 

language. The specific search strategies and the number of hits can be seen in appendix S1 in 

the appendix. Reference lists of identified studies and previously published reviews were also 

explored. For any study where full-text was not available, we contacted the corresponding 

authors for access.  

 

Data collection process and Data Items 

 

Data were extracted using a pre-fabricated form made by the authors. The extraction was 

performed individually by authors MH and MS and then cross-checked for accuracy.  The 

variables sought for study characteristics were: title, country/year, type of study, type of 

surgical field, aim, number of patients with PIs, number of controls, factors associated with 

development of PIs, factors not proven to be associated with the development of PIs, patient 

positioning and surface of operating table. 

 

Summary measures 

 

The systematic review was performed in order to identify variables for inclusion in the meta-

analyses. The variables were summarized if they were reported on by at least four studies. All 

variables reported on by at least three articles, with comparable outcome measures, were 

subject for analysis. The results of the meta-analyses are presented as risk ratio for 

dichotomous data, and weighted mean difference for continuous data. 
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Synthesis of results 

 

Analyses were executed with the participation of a biostatistician and were performed using 

the RevMan, developed and supported by the Nordic Cochrane Centre (15). Meta-analysis 

was performed when three or more studies reported on a specific variable. For continuous 

data the inverse-variance method (I-V) was applied to calculate our results. The Mantel-

Haenszel method (M-H) was used for dichotomous data. 

 

Additional analyses 

 

Heterogeneity was measured using the I2, Tau2 and Chi2. If heterogeneity was deemed low, 

the Fixed Effects Model was applied. If heterogeneity was found to be moderate to high, the 

Random Effect Model was used.  The I2 describes the percentage of total variation across 

studies that is due to heterogeneity rather than chance. A value of 0% indicates no variation 

across studies and a value of 100% indicates maximal variation (16). A Tau2 value was 

calculated for the meta-analyses investigating the difference of means using the random 

effects method. The Tau2 investigates the among-study variance and could be useful for 

comparison of heterogeneity, but values depend on the treatment effect size(16). The 

estimated Chi2 is also an indicator for possible heterogeneity, where a large Chi2 relative to its 

degrees of freedom indicates heterogeneity (16). No specific threshold values were used, as 

the assessment of heterogeneity was an evaluation of all the calculated variables.  For all 

hypotheses tests, a p-value below 0.05 was considered to indicate statistical significance. 

 

Quality assessment 
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The quality of studies was reviewed by authors MH and MS individually, using two different 

versions of the NOS), depending on the type of study being evaluated (17). The versions used 

were the one for cohort studies and for case-control studies. Disagreements were resolved by 

consensus. The scale evaluates three main categories; selection of cohorts/ case controls, 

comparability of cohorts/ case controls and outcome/exposure. Several sub-categories were 

also evaluated. A system of points (stars) was given to the evaluated categories. The total 

score of the NOS ranges for 0 stars (lowest grade) to 9 stars (highest grade). Studies with 

scores above the median (>5) were classified as high-quality studies (18). 

 

Results 

 

Study selection 

 

The database search provided 1454 citations. Duplicates were removed and the references 

were screened by title, abstract and full-text. All stages were performed by each author 

individually. Any disagreements between the authors were resolved by consensus and 

fourteen studies were found to fulfil the inclusion criteria. Details of the selection process and 

reasons for exclusion can be seen in the PRISMA flowchart (Fig. 2). During full-text 

evaluation 44 studies were excluded. 20 studies were excluded due to wrong study design, 

mainly for being non-comparative studies. 21 studies were excluded due to wrong patient 

population, such as a mix of adult and pediatric patients. 8 studies were excluded for having 

the wrong outcomes or for other reasons. The evaluation and selection of articles were 

performed using the Covidence software, developed by the Nordic Cochrane Centre (19).  
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Fig. 2 - PRISMA-flowchart illustrating the selection of included studies. 

 

Study characteristics and quality assessment 

 

Fourteen articles were included in our systematic review with a total of 1903 new cases of 

patients with PIs. The included studies consisted of seven prospective cohort studies, three 

retrospective cohort studies and four retrospective case-control studies (20–33). Only one 

study reported PIs that developed on a specific location, the heels (26).  The follow-up period 

ranged from hours after surgery up to 143 days after surgery. Seven articles did not specify 

the duration of the follow-up period (20–22,25,29,31). Only six studies reported on how the 

patient was positioned during surgery (21,22,27,30,32,33). No study specified what type of 

mattress was used during surgery. Detailed characteristics of the included studies can be 

found in Table 1.  

The results from the quality assessment of the studies can be seen in appendix S2. All 

studies scored above the median score and were classified as high-quality studies. Six studies 

did not specify if the absence of PIs pre-operatively(20–23,25,27). Two studies did not report 
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on the comparability of the patients' groups (25,28). Four studies did not report on the 

completion of data and any loss to follow-up (23,27,30,31).  

 

Table 1 – Characteristics of the included articles in the review.  

Result of the meta-analysis 

Author Title Country/ 
Year Type of study Type of surgical field 

No. of 
cases/ 

controls 

Follow-
up 

Positioning 
during 
surgery 

Aloweni et al. 

A Prediction Tool for Hospital-
Acquired Pressure Ulcers 
Among Surgical Patients: 

Surgical Pressure Ulcer Risk 
Score 

SGP/2018 Retrospective 
Case-Control 

Interaugmentary, 
Musculosceletal, 

Respiratory, Hemic & 
Lymphatic, Digestive, 
Urinary-Gynaecology, 

Endocrine, Nervous 
System 

80/ 189 NS NS 

Campbell et al. 

Heel Pressure Ulcer in 
Orthopedic Patients: A 

Prospective Study of Incidence 
and Risk Factors in an Acute 

Care Hospital. 

CAN/2010 Prospective 
Cohort Study 

Elective Orthopaedic 
Surgery 12/ 78 1 week NS 

Chen et al. 

Predictors of Intraoperative 
Pressure Injury in Patients 

Undergoing Major 
Hepatobiliary Surgery 

CHN/2017 Retrospective 
Cohort Study 

Elective Hepatobiliary 
Surgery 159/644 2 days Supine 

Connor et al. 

Identification of Pre-Operative 
and Intra-Operative Variables 
Predictive of Pressure Ulcer 

Development in Patients 
Undergoing Urologic Surgical 

Procedures 

USA/2010 Prospective 
Cohort Study Urologic surgery 25/473 24 hours 

Supine, 
Prone, 

Lateral, 
Lithotomy 

Fred et al. 

Intraoperatively Acquired 
Pressure Ulcers and 

Perioperative Normothermia: a 
Look at Relationships 

USA/2012 Retrospective 
Case-Control 

Spinal/Neurologic, 
General, Thoracic, 

Orthopaedic, Urologic, 
Vascular 

84/78 NS NS 

Gao et al. 

The use of a Logistic 
Regression Model to Develop a 

Risk Assessment of 
Intraoperatively Acquired 

Pressure Ulcer 

CHN/2018 Prospective 
Cohort Study 

Neurosurgery, 
Orthopaedic Surgery, 
Paediatric Surgery, 

Cardiac Surgery 

48/1892 NS 
Horisontal, 

Lateral, 
Prone, Fowler 

Hayes et al. 

Relationship Between Time in 
the Operating Room and 

Incident Pressure Ulcers: A 
Matched Case-Control Study 

USA/2015 Retrospective 
Case-Control 

Cardiac, General, 
Hepatobiliary, 

Neurologic, Oncologic, 
Plastic, Thoracic, 

Transplant, Trauma, 
Urologic, Vascular 

Surgery 

9310/372
1 

Days of 
admittanc
e. Up to 
143 days 

after 
surgery. 

NS 

Kim et al. 

Perioperative Factors 
Associated with Pressure Ulcer 

Development After Major 
Surgery 

KOR/2017 Retrospective 
Case-Control Major surgery 43/86 

Days of 
admittanc
e. Up to 
30 days 

after 
surgery 

NS 

Lin et al. 

Prevalence and predictors of 
Pressure injuries from spine 
surgery in the prone position 

SGP/2016 Prospective 
Cohort Study Spine surgery 48/161 NS Prone 

Pokorny et al. 

Skin care intervention for 
Patients having cardiac surgery USA/2003 Prospective 

Cohort Study Cardiac Surgery 24/327 
Days of 

admittanc
e 

Supine 

Shen et al. 

The relationship between length 
of surgery and the incidence of 

pressure ulcers in 
cardiovascular surgical 

patients: a retrospective study 

CHN/2015 Retrospective 
Cohort Study Cardiac Surgery 47/239 NS NS 

Tschannen et 
al. 

Patient-Specific and surgical 
characteristics in the 

development of pressure ulcers 
USA/2012 Retrospective 

Cohort study All major surgery 383/2842 NS NS 
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The systematic review identified ten variables eligible for meta-analysis. The full result of the 

systematic review can be found in table 2. All studies contributed to the meta-analyses, except 

Fred et al, which did not report on variables or type of data eligible for inclusion in any meta-

analysis (25). In order to perform the meta-analysis on operating time, we re-calculated the 

data available using the method described by Hozo et al (34). 

 Of the ten risk factors analysed, five demonstrated statistical significance (table 3). 

When looking at the continuous variables, there was a statistical significant association of 

development of PIs and longer duration of surgery with a mean difference (MD) of 69.81 min 

[2.36, 137.26 ], P = 0.04 (MD [95% CI]). Lower levels of haemoglobin were also associated 

with increased risk of developing PIs, Hb (g/L) MD = 7.49 [-13.23, -2,76] (MD [95% CI], P = 

0.003). (Fig. 3A) 

In regards to the categorical data, several comorbidities were statistically significant 

associated with the development of PIs. These were DM (RR = 1.49 [1.29, 1.71], P<0.00001), 

cardiovascular disease (RR = 2.18 [1.51, 3.15], P< 0.0001) and respiratory disease (RR = 3.28 

[1.89, 5.71], P = <0.0001). (RR [95%CI]). (Fig. 3B) 

The meta-analyses did not detect a significant association with the other factors 

investigated: age, gender, s-albumin, use of corticosteroids and the use of vasopressors during 

surgery. (Appendix S3) 
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Table 2 - Marked fields indicate that the variable was investigated by that specific study; 

blank fields indicate that the study did not investigate the variable. 

Y, statistically significant finding; n.s. not statistically signficant; PID, prolapsed 

intervertebral disc; APACHE, Acute Physiology And Chronic Health 
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Pre-operative factors:               
Race y              
Age y NS NS NS NS NS y NS  NS y y y y 

Female Sex y  NS  NS NS  NS NS  y NS  NS 

Male Sex   NS  NS NS y NS NS y  NS  NS 

ASA-grade y  NS  y         NS 

BMI >25   NS    NS NS    y  NS 

BMI <20 y  NS  y y NS NS      NS 

History of Smoking               
S-protein               
S-albumin   NS   NS  y      NS 

Pre-Operative Braden Score y  NS NS y  y y  y  y   
Hemoglobin-level y y y   y  y       
Time from admission to surgery           y    
Waterlow Score               NS 

Patients not Admitted from Home             y  
Comorbidities               

Heart Disease y        y  y  NS  
Spinal Deformity          NS      
Diabetes Mellitus NS     NS     NS y NS  
Hypertension y          NS    
Renal Disease y              
Cholesterol Level           NS    
Previous myocardial infarction           NS    
Respiratory Disease y y         NS    
Vascular Disease NS          NS  NS  
Mental State  y             
Heart Rate  y             
Stroke NS              
Skin Health             y NS 

Charlson Comorbidity Score        NS       
Comorbidity   NS          NS  

Intra-operative factors               
Post-Operative Braden Score    NS   y y  y     
Operating time   y NS  y y NS y     y 

Use of corticosteroids   NS     y y      
Use of Vasopressors Intraoperatively        NS NS   y   
Perfusion time    y           
Cardiopulmonary Bypass      y         
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Evaluation.

  

 

Fig. 3A - The continuous risk factors statistically significant associated with the development 

of pressure injuries. The solid squares represent relative risk and the horizontal lines 

represent the 95% confidence intervals. The diamond represents the pooled relative risk. I-V 

= Inverse-variance method. 

Table 3 Meta-analysis of risk factors for postoperative PI in adult surgical patients undergoing surgery under general 
anaesthesia.  

 
Values in brackets are the 95% c.i. *Mean difference (MD) reported. RR, risk ratio; M-H, Mantel-Haenszel method; IV, 
inverse-variance method.   

Variable 
No. of 
studies 

Total 
sample 

Statistical 
method Pooled RR or MD P-value 

Heterogeneity I2 
(%) 

Age (years) 9 645 IV, random 2.67 [-1.43, 6.77] 0.20 87 

Male sex 10 1775 M-H, fixed 1.04 [1.00, 1.08] 0.05 42 

Diabetes Mellitus 5 2461 M-H, fixed 1.49 [1.29, 1.71] <0.00001 0 

S-albumin (g/L) 3 220 M-H, fixed 0.6 [-0.53, 1.72] 0.30 0 

Haemoglobin (g/L) 4 263 IV, random 7.49 [-13.23, -2.76] 0.003 63 
Cardiovascular 
disease 3 317 M-H, fixed 2.18 [1.51, 3.15] <0.0001 0 

Respiratory disease 3 116 M-H, fixed 3.28 [1.89, 5.71] <0.0001 32 

Use of vasopressors 
during surgery 3 473 M-H, random 1.40 [0.72, 2.72] 0.32 97 

Duration of surgery 
(min) 7 716 IV, random 69.81 [2.36, 137,26] 0.04 96 
Use of 
corticosteroids 3 249 M-H, random 1.06 [0.99, 1.13] 0.09 74 



15 

 

Fig. 3B - The categorical risk factors statistically significant associated with the development 

of pressure injuries. The solid squares represent relative risk and the horizontal lines 

represent the 95% confidence intervals. The diamond represents the pooled relative risk. M-H 

= Mantel-Haenszel method. 

 

Discussion 
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This systematic review and meta-analysis sought to identify factors associated with an 

increased incidence of PIs in surgical patients. The following factors in the meta-analysis 

were found to be statistically significant associated with increased risk of PIs; the presence of 

cardiovascular disease; the presence of respiratory disease; the presence of diabetes mellitus; 

longer duration of surgery and low haemoglobin. The following factors were not found to be 

associated with increased risk of PIs; s-albumin; the use of vasopressors during surgery; the 

use of corticosteroids, gender and older age. 

Todays regimens for PI prevention varies across hospitals and countries. Most 

hospitals use versions of the recommendations published by the NPUAP and EPUAP, which 

are general in design and do not take into consideration the type of patient being evaluated. 

The main focus is on mattresses and supporting aids such as pillows. Mobilizing the patients 

during surgery and regulating temperature also plays a role. There is little research 

investigating the degree to which positioning devices used in the operating room influence PI 

development when examined in conjunction with intrinsic and extrinsic factors among all 

surgical patients undergoing surgeries. During the last few decades there has not been a huge 

development in the field of PI prevention. The mattresses used in the operating theatre are 

mostly the same, the definition of PIs are the same and the scales used for measuring PI-risk 

are the same. Recent studies evaluating the reliability and validity of the Braden- and 

Waterlow scale when used on surgical patients have concluded that they are flawed and that a 

new PI risk assessment scale for this patient group should be developed and tested (10,12). 

The quality of the previous studies on this subject has generally been of low quality and the 

evidence of the effectiveness of supportive mattresses and pillows is scarce and even though 

we included all articles published within the last 15 years, a relatively low number were 

eligible for inclusion in this review.  
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A better understanding of the risk factors of PIs is essential as it may allow for 

stratification of patients before surgery and enable targeted prevention. Surgery under general 

anaesthesia is a risk factor in itself for development of PI, but determining other risk factors, 

could enable us to identify the patients needing more intensive PI preventive measures and 

identify those patients where the focus PI preventive measures could be reduced. 

Identification of the risk factors could also aid the development of a more accurate tool.  

Our results were mostly in line with previously published studies on the subject. We 

were surprised to find that gender was not associated with the development of PIs as previous 

meta-analyses have reported this (35). As the included number of studies and cases in our 

meta-analysis on gender was high, we believe that the risk of overlooking a possible increased 

risk of PIs in regards to gender is low. We also expected s-albumin to be associated with the 

development of PIs as this is one of the several indicators of poor nutritional status, which can 

affect development and healing of PIs (36). Only three studies reported on s-albumin and 

performing a meta-analysis on such small numbers har its limitations and caution should be 

taken when interpreting this result.  

The main limitation of this review is the heterogeneity of the included articles. The 

population varies both in the field of surgery and patient type (acute/elective). The articles 

differed in their reporting as not all studies included all stages of PIs. The total number of risk 

factors reported were numerous. Still, relatively few meta-analyses could be performed. This 

was due to the fact that either too few articles reported on the same variable or that the 

variables were reported as different types of data (categorical vs. continuous).  There were 

other issues with the included articles regarding the possibility of PIs being present pre-

operatively, missing data, follow-up time and general design, which all cause some 

uncertainty and this was taken into consideration when conclusions were made.     
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Conclusions 

 

Our meta-analysis found to following risk factors to be statistically significant associated with 

increased risk of PIs in adult patients undergoing surgery under general anaesthesia; the 

presence of cardiovascular disease; the presence of respiratory disease; the presence of 

diabetes mellitus; longer duration of surgery and low haemoglobin. The following factors 

were not found to be associated with an increased risk of PIs; s-albumin; the use of 

vasopressors during surgery; the use of corticosteroids, gender and age. 

 In addition to the recommendations published by the NPUAP and EPUAP, we 

conclude, that at least five factors should be taken into consideration when healthcare 

providers try to identify surgical patients at risk. These are cardiovascular disease, respiratory 

disease, diabetes mellitus, haemoglobin and duration of surgery. When informing patients 

about surgical risks, these patient groups should be informed about the increased risk of 

developing PIs. 

There is a need for more high-quality studies on this subject. Future research should 

focus on having a proper follow-up time, report on a broad range of outcomes and use 

standardized outcome measures in order to enable future systematic reviews and development 

of more accurate tools for assessing the risk of PI development. 
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al.  ★ ★ ★ ★★ ★   6/9 
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Table S2 - Table illustrating the results of the quality assessment of our included studies. For the categories "comparability of cohorts" and 
"comparability of cases and controls" a maximum of two stars could be awarded. For the other categories the maximum of awarded stars were one. 
The right column summarizes the amount of starts given to each study.  
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