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Objectives: Incontinence-associated dermatitis (IAD) is increasingly found among critically ill patients, but the risk factors for IAD in these patients are currently unclear. The purpose of this meta-analysis was to identify the risk factors of IAD in critically ill patients.

Methods: Web of Science, PubMed, EMBASE, and Cochrane Library were systemically searched until July 2022. The studies were selected based on inclusion criteria, and data were independently extracted by two researchers. The Newcastle-Ottawa Scale (NOS) was used to assess the quality of the included studies. Odds ratios (ORs) and their associated 95% confidence intervals (CIs) were used to identify significant differences in the risk factors. The I2 test was used to estimate the heterogeneity of studies, and Egger's test was used to assess the potential publication bias.

Results: A total of 7 studies enrolling 1,238 recipients were included in the meta-analysis. Age ≥ 60 (OR = 2.18, 95% CI: 1.38~3.42), female sex (OR = 1.76, 95% CI: 1.32~2.34), dialysis (OR = 2.67, 95% CI: 1.51~4.73), fever (OR = 1.55, 95% CI: 1.03~2.33), vasoactive agent (OR = 2.35, 95% CI: 1.45~3.80), PAT score ≥ 7 (OR = 5.23, 95% CI: 3.15~8.99), frequency of bowel movement > 3times/d (OR = 5.33, 95% CI: 3.19~8.93), and liquid stool (OR = 2.61, 95% CI: 1.56~4.38) were the risk factors of IAD among critically ill patients.

Conclusions: Many risk factors are related to IAD among critically ill patients. Nursing staff should pay more attention to evaluating the risk of IAD and enhance the care of high-risk groups.
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Introduction

The term moisture-associated skin damage (MASD) is defined as inflammation and erosion of the skin caused by prolonged exposure to moisture and its contents, including urine, stool, perspiration, wound exudate, mucus, or saliva. MASD encompasses the four forms of moisture-associated skin damage, which include: (1) incontinence-associated dermatitis (IAD); (2) intertriginous dermatitis (ITD), also called intertrigo; (3) peristomal moisture-associated dermatitis; and (4) periwound moisture-associated dermatitis (1). IAD is a serious health problem on a global scale (2). It is common skin damage that is reported in clinical settings, especially when hospitalized in intensive care units (3). The main symptoms of IAD include skin impregnation, erythema reddish, desquamation, or erosion, mostly in the perineum (4). IAD sufferers frequently feel uncomfortable, burning sensation, itching, or pricking in the area of infected skin.

Nursing for critically ill individuals presents a significant challenge in maintaining skin integrity. The skin, the greatest human organ, not only serves as a highly efficient quality indicator but is also closely related to the patient's safety. Critically ill patients due to diminished cognitive and sensory functioning, most of the patients are not able to adequately react to pain and irritation caused by incontinence. Research has increasingly indicated that critically ill patients are at a high risk of IAD (5). Gray et al. (6) reported that 45.7% of individuals with any type of incontinence developed IAD. 73% were acquired when a patient was hospitalized, and more than 25% were present at admission. The incidence of IAD among critically ill patients ranges from 26.2 to 64% (7–9), which is higher than that of other inpatients. In addition, IAD is a recognized risk factor for pressure injury. Compared to people without incontinence, those with incontinence, particularly dual incontinence, had a 1.92~4.99 times higher risk of developing a facility-acquired pressure injury (10). IAD may lengthen the patient's hospital stay, drive up medical costs and nursing staff burden, and degrade the patients' quality of life (11). Therefore, reviewing the risk factors for IAD in critically ill patients is essential to creating a clinical foundation for effective nursing interventions for IAD management and prevention.

Many studies have reported the risk factors for IAD in critically ill patients, including diminished cognitive awareness, frequent liquid stools (12), poor nutritional status, medications (13), double incontinence (14), and higher PAT (Perineal Assessment Tool) score (7). However, the results of studies on risk factors for IAD are controversial due to geographical restrictions and sample size. Evidence on risk factors for IAD in critically ill patients is lacking. Therefore, this systematic review and meta-analysis was designed to identify risk factors for IAD. Based on that, nursing staff are more likely to pay attention to IAD in patients with specific risk factors and then provide them with appropriate care earlier to prevent the development of IAD.



Methods

The protocol of this systematic review (register number: CRD42022353492) was registered in PROSPERO (http://www.crd.york.ac.uk/PROSPERO).


Search strategy

In this meta-analysis, we searched the English electronic databases, Embase, PubMed, the Cochrane Library, and Web of Science, from their inception to July 2022. The terms searched were “ICU or intensive care or critically ill or critical care” and “incontinence-associated dermatitis or IAD or perineal dermatitis” and “risk factor or related factor or predictor”.



Inclusion criteria

The following criteria were used to determine which studies would be included: (1) studies that addressed the risk factors for IAD in critically ill patients; (2) studies that were cohort studies or case-control studies; (3) studies published in English.



Exclusion criteria

The following were the exclusion criteria: (1) case series, duplicate reports, reviews, and conference reports; (2) missing or abnormal data; (3) low quality of literature [Newcastle-Ottawa Scale (NOS) score < 6].



Data extraction

Two authors independently screened the retrieved literature in line with the inclusion and exclusion criteria, and the following data information was extracted: name of the first author, country, study type, time of publication, basic characteristics of the included cases, and possible risk factors for IAD in critically ill patients. Discrepancies were discussed and solved by the researchers.



Quality assessment

The Newcastle-Ottawa Scale (NOS) was used to evaluate the quality of the included literature (15), and the evaluation items include three aspects of population selection, comparability, and exposure evaluation. This scale included eight items with a score out of 9. Two researchers independently finished the quality assessment, if there is any dispute then a third researcher decides.



Statistical analysis

Review Manager 5.4 was used for the statistical analysis. The heterogeneity of the included literature was assessed using I2. The fixed-effects model was used when p > 0.1 and I2 < 50%; otherwise, the random-effects model was used. One study was eliminated at a time in the sensitivity analysis. The OR and its 95% CI were calculated for count data, and differences were considered statistically significant at p < 0.05. When there were more than three studies included in the individual risk factor analysis, Egger's test was used to check for publication bias. The results showed P ≥ 0.05, suggesting that the included studies' publication bias was insignificant.




Results


Study selection

There were 107 results from the literature search; most studies were excluded because they were not relevant to our study. 39 studies were then excluded because they did not meet the inclusion criteria after the full-text articles were reviewed. Finally, seven studies involving 1,238 recipients (432 cases and 806 controls) were included in this study. The study selection process is shown in Figure 1.


[image: Figure 1]
FIGURE 1
 Study flow diagram.




Study characteristics

The specific characteristics of the studies included in the meta-analysis are presented in Table 1. These 7 studies were published from 2011 to 2019. They were conducted in Australia (5), Belgium (16), Brazil (17), China (7, 14, 18) USA (9). A total of 6 studies were cohort studies (5, 7, 9, 14, 17, 18) and 1 was case–control study (16). All the included studies scored ≥ 6 after being assessed by the NOS.


TABLE 1 Characteristics of studies included in the meta-analysis.
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Factors associated with incontinence-associated dermatitis

The meta-analysis showed that risk factors for IAD in critically ill patients included age ≥ 60 (OR = 2.18, 95% CI: 1.38~3.42), female sex (OR = 1.76, 95% CI: 1.32~2.34), dialysis (OR = 2.67, 95% CI: 1.51~4.73), fever (OR = 1.55, 95% CI: 1.03~2.33), vasoactive agent (OR = 2.35, 95% CI: 1.45~3.80), PAT (perineal assessment tool) score ≥ 7 (OR = 5.23, 95% CI: 3.15~8.99), frequency of bowel movement > 3 times/d (OR = 5.33, 95% CI: 3.19~8.93), and liquid stool (OR = 2.61, 95% CI: 1.56~4.38); sedative was concluded that a protective factor against IAD (OR = 0.62, 95% CI: 0.41~0.92) (Figure 2). There was no obvious correlation between risk factors and IAD, such as mechanical ventilation, antibiotic, enteral nutrition, albumin, diabetes, and urinary incontinence (Table 2).
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FIGURE 2
 Forest plots of risk factors of IAD in critically ill patients. (A) Age; (B) Gender; (C) Dialysis; (D) Fever; (E) Sedative; (F) Vasoactive agent; (G) PAT score; (H) Frequency of bowel movement; (I) Liquid stool.



TABLE 2 Meta-analysis of risk factors of incontinence-associated dermatitis in critically ill patients.
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Sensitivity analysis

Sensitivity analysis manifested that the result of the age, gender, mechanical ventilation, antibiotic, dialysis, diabetes, fever, sedative, vasoactive agent, PAT score, urinary incontinence, and frequency of bowel movement was stable. Nevertheless, “Campbell et al. (5)” had an influence on heterogeneity for enteral nutrition (I2 = 71% vs. I2 = 1%). Also, “Ma et al. (18)” was the major cause of heterogeneity for albumin (I2 = 52% vs. I2 = 0%) and liquid stool (I2 = 50% vs. I2 = 0%).



Publication bias

Egger's test was conducted to evaluate potential publication bias (Table 2). The results revealed that most risk factors did not have a publication bias (P > 0.05).




Discussion

IAD is a common skin injury in critically ill patients, which greatly affects the quality of life of patients (14). Therefore, identifying risk factors is essential for help preventing IAD. As a result, individuals at high risk should receive tailored prophylaxis. Several studies have reported potential risk factors for IAD among critically ill patients. The risk factors, however, have been inconsistent, possibly as a result of the various studies' use of various inclusion criteria or study designs. The objective of the current meta-analysis was to determine the risk factors for IAD in critically ill patients and provide the best evidence for clinical applications.

IAD was associated with the critically ill patient's general condition, our study showed that the risk of IAD in recipients with age ≥ 60 years was 2.18 times higher than the recipients with age < 60 years, which agreed with the findings of earlier research (19). The aging processes make the skin more prone to damage as people become older. These include the breakdown of collagen and connective tissue, which can reduce the flexibility of the skin (19). The epidermis thins and loses some of its flexibility as we age, cell turnover slows down, and skin fragility increases. The effect is that the skin is drier, more delicate, and vulnerable to damage from excrement (20). Older persons were at risk for IAD due to a high incontinence and skin aging incidence rate. On the other hand, due to their anatomical structure, females were more prone to IAD when urinary incontinence occurs when they were resting, specifically the region around the perineum, coccyx, and sacrum that is exposed to urine (21). The state of the perineal skin in female and elderly individuals needs to be given more consideration. The pediatric population is also the high-risk group for IAD, according to research, diaper dermatitis accounts for 1 in 5 pediatric dermatology visits, with IAD specifically being the most common presentation (22). However, there is a limited international consensus regarding the prevention of pediatric patients with IAD (23).

Our investigation also discovered that the risk of IAD increased with the fever which agrees with the studies of Demarre et al. (24). Fever patients have a higher rate of cell metabolism and an associated increase in energy demands, as well as skin hypoxia, accelerated sweat production brought on by fever, and decreased skin barrier function (24). Nursing staff should take timely and appropriate measures to lower the body temperature of febrile patients. Dialysis was a relevant factor in IAD, patients receiving dialysis were more likely to be malnourished (25). There should be more attention on dialysis patients' nutritional state. Compared to patients who do not use sedatives, patients who use sedatives have lower cognitive states, increasing their risk of developing IAD (17). However, our study found that sedative users had a lower risk of IAD. According to a study (26), critically ill patients who take sedatives require more care time, which enables patients to receive more skincare. The vasoactive agent has a close relationship with IAD occurrence, they may have an impact on tissue perfusion and exacerbate skin hypoxia (4). Therefore, nursing staff should pay more attention to patients' skin when applying vasoactive agents.

The probability of developing IAD was associated with the perineal environment. Patients with PAT ≥ 7 had a 5.32 times higher risk of developing IAD compared with those with PAT < 7 points, Li et al. (27) supported these findings and showed that 7.5 points was the cut point for identifying patients who were at a high risk of developing IAD. Patients with a PAT score higher than 7 need more active nursing intervention. The results of our investigation showed that the risk of developing IAD increased with bowel movement frequency, which was in agreement with earlier investigations (28). The more water the stool, the higher the risk of developing IAD. With a larger surface area in touch with the perineal skin and a greater density of bile salts and pancreatic lipase, liquid stools have a higher risk of harming the skin (29), which suggested nursing staff remove the feces promptly to prevent the occurrence of IAD. A meta-analysis indicated that using a skin cleanser to remove feces might be more effective than using soap and water (30).

This meta-analysis showed that mechanical ventilation, antibiotic, enteral nutrition, albumin, diabetes, and urinary incontinence were not the risk factors for IAD. This may be related to the small sample size in the literature. Further research is needed in the future.

This meta-analysis had several limitations. First, we only included English-language literature from four databases, there may not have been sufficient retrieval. Moreover, some risk factor indicators in this meta-analysis were not combined effectively because of the limited amount of literature, which might have impacted the results.



Conclusion

Through this systematic review and meta-analysis, we have found a few risk factors for IAD in critically ill patients, which might provide a basis for clinical prevention. Future large-scale prospective cohort studies will be required to identify further risk factors for IAD in critically ill patients, which will be helpful for IAD care and prevention moving forward.
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