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Background: Frailty, a “syndrome of loss of reserves,” is a decade old concept. Initially it was used mainly in geriatrics but lately its use has been extended into other specialties including surgery. Our main objective was to examine the association between frailty and mortality, between frailty and length of hospital stay (LOS) and frailty and readmission within 30 days in the emergency surgical population.

Methods: Studies reporting on frailty in the emergency surgical population were eligible. MEDLINE (via PubMed), EMBASE, Scopus, CENTRAL, and Web of Science were searched with terms related to acute surgery and frail*. We searched for eligible articles without any restrictions on the 2nd of November 2020. Odds ratios (OR) and weighted mean differences (WMD) were calculated with 95% confidence intervals (CI), using a random effect model. Risk of bias assessment was performed according to the recommendations of the Cochrane Collaboration. As the finally selected studies were either prospective or retrospective cohorts, the “Quality In Prognosis Studies” (QUIPS) tool was used.

Results: At the end of the selection process 21 eligible studies with total 562.070 participants from 8 countries were included in the qualitative and the quantitative synthesis. Patients living with frailty have higher chance of dying within 30 days after an emergency surgical admission (OR: 1.99; CI: 1.76–2.21; p < 0.001). We found a tendency of increased LOS with frailty in acute surgical patients (WMD: 4.75 days; CI: 1.79–7.71; p = 0.002). Patients living with frailty have increased chance of 30-day readmission after discharge (OR: 1.36; CI: 1.06–1.75; p = 0.015).

Conclusions: Although there is good evidence that living with frailty increases the chance of unfavorable outcomes, further research needs to be done to assess the benefits and costs of frailty screening for emergency surgical patients.

Systematic Review Registration: The review protocol was registered on the PROSPERO International Prospective Register of Systematic Reviews (CRD42021224689).

Keywords: frail adults, emergency surgery, mortality, Clinical Frailty Scale, meta-analysis


INTRODUCTION

Emergency surgery carries higher risk of mortality and morbidity. Appropriate risk assessment, attentive decision-making and carefully selected interventions are the cornerstones of a patient centered management (1, 2). To achieve the best possible outcome multiple factors need to be considered. It is well-known that ASA (PS) (American Society of Anesthesiologists Physical Status Classification System) score 3 or above is an independent predictor of unfavorable outcomes not just in elective but more so in emergency surgery (3). Furthermore, older age, male sex, peritoneal contamination, use of oral anticoagulant, need for blood transfusion, hypoalbuminemia and electrolyte abnormalities (potassium and sodium) have a negative influence on the success rate of emergency surgical interventions (4, 5).

Frailty, a “syndrome of loss of reserves,” is more than decade old concept (6). Initially it was used mainly in geriatrics but lately its use has been extended into other specialties including surgery. A meta-analysis demonstrated that frail surgical patients had a higher risk of readmission and increased risk of mortality (7). In a very recent preliminary analysis McIntyre et al. found that frailty was associated with worse surgical outcomes following chronic subdural hemorrhage, but the clinical utility of the frailty scores remained unclear (8). In a large prospective multinational study Haas et al. demonstrated that frailty was significantly associated with an increased 6-month mortality in elderly intensive care patients admitted with sepsis (9).

Several large retrospective and small prospective cohort studies have been published reporting on the association between frailty, mortality and post-operative complications (10–12). In a relatively large, prospective multicenter observational trial from the United Kingdom Parmar et al. reported that frailty was present in 20% of older adults undergoing emergency laparotomy and was independent of age (10).

The aim of our systematic review and meta-analysis was to investigate whether frailty, indicated by any validated score in the emergency surgical patient population is associated with increased chance of mortality (in hospital, 30-day, 90-day, and 12 month), 30-day readmission and prolonged hospital stay.



METHODS


Protocol, Registration, and Reporting

This systematic review and meta-analysis is reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Statement (PRISMA) (13). The review protocol was registered on the PROSPERO International Prospective Register of Systematic Reviews and adhered to it completely (CRD42021224689).



Search Strategy

MEDLINE (via PubMed), EMBASE, Cochrane Central Register of Controlled Trials (CENTRAL), Scopus, and Web of Science were searched for eligible articles without any restrictions on the 2nd of November 2020. We also scanned the reference lists of included studies or relevant reviews identified through the search for further articles. Re-run searches prior final analysis have not been carried out. The following search term was used: (frailty OR frail) AND (emergent OR urgent) AND (surgery OR surgical OR operation).



Selection and Eligibility Criteria

We formulated our clinical question using the PICO format (Supplementary Materials) and selected clinical studies reporting on frailty within the emergency surgical patient group (aged over 18 years old and admitted to hospital with a general surgical complaint, including those undergoing surgery and those managed conservatively). Any validated score or method cited in the literature or explained in detail in the article's method section were accepted. Studies were included in the systematic review if at least one of the following outcomes could be extracted: 30-day mortality, defined as death during the 30-day period following emergency general surgical admission or primary intervention; 90-day mortality, defined as death during the 90-day period following emergency general surgical admission or primary intervention, in-hospital mortality, length of hospital stay and 30-day hospital readmission. Randomized controlled trials, prospective or retrospective cohorts, and case-control studies, independently of the number of included patients, were included. Unpublished preprints, letters, editorials, review articles, case reports, and case series (≤ 10 patients) were excluded.

After the removal of duplicates using a reference management software (EndNote X9, Clarivate Analytics), TL and MV independently screened titles, abstracts, and then full texts against predefined eligibility criteria. Inter-rater reliability was determined by Cohen's kappa coefficient, where values 0.61–0.80 indicate substantial and 0.81–1.00 indicate almost perfect or perfect agreement (14). Discrepancies were resolved by a third review author (KO). From those studies that had either proven or suspected overlapping population we either included the one with the largest sample size or the most recent. If a study used more than one score to assess frailty, we opted to use the one which was used by other researchers too. Outcomes reported by at least two studies using the same frailty score comparing identical frailty subgroups were included in the meta-analysis. All other eligible studies and data were incorporated into the qualitative synthesis.



Data Extraction

Two review authors (MV) and (TL) independently extracted data into a standardized data collection form (Microsoft Excel). The following data were extracted from each eligible article: first author, publication year, country of study, study design, number of patients in each comparison group, their baseline characteristics (sex, age), type of frailty score used, and available outcome parameters (in-hospital mortality, 30-day mortality, 90-day mortality, length of hospital stay and 30-day hospital readmission). Data extraction was validated by a third review author (KO).



Risk of Bias Assessment

Risk of bias assessment was performed according to the recommendations of the Cochrane Collaboration. Two independent investigators (LT and MV) assessed the quality of the studies included. Any disagreement was resolved based on consensus. As the studies finally selected were either prospective or retrospective cohorts, the “Quality In Prognosis Studies” (QUIPS) tool was used (15).



Statistical Analysis

Methods recommended by the working group of the Cochrane Collaboration were used for data synthesis (16). We collected data on frail and non-frail patients from the selected studies and sorted them either to “event” or “non-event” groups. The two groups were compared and odds ratios with 95% confidence interval were calculated. We used crude odds ratio if no raw data was presented in the original article. Due to the difference in precision of included studies a random effect model was used, and the results were displayed on Forest Plots. Weighted mean differences (WMD) of length of hospital stay (LOS) were calculated, and the values between the frail and non-frail groups were compared.

Heterogeneity was tested by the Cochran's Q test and Higgins' I2 indicator (17, 18). The Q statistics were computed as the weighted sum of individual study effects' squared deviations from the pooled effect, with the weights being used in the pooling method; p-values were obtained by comparing the test statistics with a chi-square with k-1 degrees of freedom (where k was the number of studies). A p-value of < 0.10 was considered suggestive of significant heterogeneity. The I2 index corresponds to the percentage of the total variability across studies that is due to heterogeneity. Based on Cochrane's handbook, a rough classification of its value is the following: might not be important (0–40%), may represent moderate heterogeneity (30–60%), may represent substantial heterogeneity (50–90%) and considerable heterogeneity (75–100%) (19).

Where it was possible, we performed subgroup analysis as well, according to the measurements of frailty such as Clinical Frailty Scale (CFS), Emergency General Surgery Frailty Index (EGSFI) and Triage Risk Stratification Tool (TRST) and G8 [Geriatric screening tool (G8)].

All the statistical analyses were performed using Stata IC (version 16, StataCorp LLC, 4905 Lakeway Drive College Station, Texas 77845-4512, USA).




RESULTS

Our systematic search yielded 2,186 records and one more study was identified through reference lists. After removal of duplicate records 1915 records remained and were screened by title, 164 by abstract and 58 by full text. At the end of the selection process 21 eligible studies from 8 countries were included into the review. The results of our search and selection are detailed in the PRISMA Flow Diagram shown in Figure 1. Characteristics of the included studies are summarized in Table 1.
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FIGURE 1. PRISMA flowchart of study selection.



Table 1. Characteristics of included studies.
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Risk of Bias

Risk of bias was assessed separately for mortality, 30-day readmission and LOS. Three studies had high over all risk of bias and other 3 had moderate risk of bias mainly due to confounding factors (Supplementary Figures S1–S3).



30-Day Mortality

A total of 14 studies with 483.722 participants, using 11 different frailty assessment methods examined the effect of frailty on 30-day mortality (10–12, 20–23, 26–28, 30, 31, 35, 37). Our analysis has shown that patients living with frailty have higher chance of dying within 30 days after an emergency surgical admission (OR: 2.76; CI: 2.21–3.45; p < 0.001) (Figure 2). Further quantitative synthesis was performed on studies using the 7- or 9-point version of the Clinical Frailty Scale (8 studies), the Triage Risk Stratification Tool (3 studies) and the Geriatric screening tool (G8) (10, 12, 20–23, 26, 28, 31, 35, 37). Frailty assessed with CFS indicated an increase in 30-day mortality approaching 4-fold values of that seen in non-frail population (OR: 3.85; CI: 2.83–5.24; p < 0.001), while TRST also showed similar results but did not reach statistical significance (OR: 4.58; CI: 0.77–27.42; p = 0.095). G8 was used for frailty assessment by the same authors in two small studies (26, 28). The subgroup analysis of these studies has shown a more than 6-fold increase chance of dying in the frail population (OR: 6.55; CI; 1.74–24.59; p = 0.005) (Figure 3). Two large retrospective cohort studies from the USA reported on a total of 478,484 patients (11, 30). Lee et al. has found significantly higher mortality in the frail group at 30 days: 24.0% in the mildly and 27.4% in the moderate to severely frail as compared to 11.1% in the non-frail group. Simon et al. used the five-item modified frailty index (mFI-5) score and demonstrated an increasing risk of 30-day mortality with frailty. Furthermore, in an adjusted regression model, after accounting for patient and procedure related factors, they found that frailty was still associated with increased risk of 30-day mortality. In two studies, Arteaga et al. and Kenig et al., the authors used multiple different frailty tools to assess frailty on the same emergency surgical population (20, 26). Living with frailty was associated with increased risk of 30-day mortality regardless which tool was used (Figure 4). In a small prospective study, also performed by Kenig et al. in 2016, patients who underwent emergency cholecystectomy were observed (27). A cumulative deficit model of frailty, Geriatric Assessment (GA) was used. Out of total 60 patients recruited to the study, 46 were living with frailty and all mortality was observed within this group.


[image: Figure 2]
FIGURE 2. Quantitative analysis − 30-day mortality for emergency surgical patients living with frailty compared to non-frail patients. For patients living with frailty, the overall OR of 30-day mortality was 2.76 (2.21–3.45). From the study of Hewitt et al. (23) and Kenig et al. (26) crude OR was pooled with the ORs calculated from raw data. Note substantial heterogeneity.
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FIGURE 3. Subgroup analysis − 30-day mortality for emergency surgical patients living with frailty compared to non-frail patients. In the CFS subgroup frail patients (CFS > 4) have higher odds of 30-day mortality (OR: 3.85; CI: 2.83–5.24). In the frail TRST group (TRST > 2) the overall OR of 30-day mortality was 4.58; CI: 0.77–27.42. Frailty assessed with G8 showed that patients living with frailty had higher chance of dying within 30 days after hospital admission (OR: 6.55; CI: 1.74–24.59). Crude ORs were pooled with the ORs calculated from raw data. Note that heterogeneity might not be not important for CFS, but substantial for TRST and G8.
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FIGURE 4. Qualitative analysis − 30-day mortality for emergency surgical patients living with frailty compared to non-frail patients.




Hospital Mortality

The association between frailty and in-hospital mortality was examined in 5 studies (24, 25, 29, 30, 37). The meta-analysis of these studies demonstrated that patients living with frailty had significantly increased chance of dying while in hospital (OR: 4.47; CI: 1.69–11.84; p = 0.003). The subgroup analysis of two studies which used the same assessment score, Emergency General Surgery Specific Frailty Index (EGSFI) indicated the chance of mortality while in hospital was >5-fold that of non-frail patients, but did not reach statistical significance (OR: 5.63; CI: 0.94–33.58; p = 0.058) (24, 29). The analysis is shown on Figure 5.


[image: Figure 5]
FIGURE 5. Quantitative analysis with subgroup analysis—Hospital mortality. For patients living with frailty, the overall OR of hospital mortality was 4.47; CI: 1.69–11.84. In the EGSFI subgroup frail patients have higher odds of hospital mortality (OR: 5.63; CI: 0.94–33.58). In the Other tools subgroup, the OR of hospital mortality was 7.60; CI: 0.82–70.60. Note that the overall heterogeneity and the heterogeneity for any other tools was substantial, but for EGSFI was moderate.




90-Day Mortality

The result of 90-day mortality is presented in Figure 6. All six studies used CFS for frailty assessment and reported on the 90-day mortality (10, 12, 21–23, 35). Patients living with frailty, presenting for emergency general surgery, have a 3-fold likelihood of dying within 90 days after hospital admission (OR: 3.63; CI: 2.37–5.57; p < 0.001).


[image: Figure 6]
FIGURE 6. Quantitative analysis − 90-day mortality for emergency surgical patients living with frailty compared to non-frail patients. Frail patients (CFS > 4) have higher odds of 90-day mortality (OR: 3.63; CI: 2.37–5.57). Crude OR (23) was pooled with the ORs calculated from raw data. Note that heterogeneity was moderate.




12-Month Mortality

Only three studies assessed longer term (12-month) mortality among frail patients presenting for emergency surgery. All used different frailty assessment methods therefore we decided against performing quantitative analysis. Vilches-Moraga et al. reported a significantly higher 12-month mortality in association with frailty after emergency laparotomy. Mortality of patients with CFS scores of 5–9 was 59.5% compared to 28.9% with CFS 1–4 (p = 0.002) (34). McIsaac et al. used the Johns Hopkins Adjusted Clinical Groups frailty-defining diagnoses indicator to assess frailty. They found that frailty was associated with an increased crude hazard ratio of 1 year mortality (HR: 1.82; CI: 1.77–1.88; p < 0.0001) (32). Lee et al. found in a retrospective cohort that patients with moderate to severe frailty had the highest crude mortality rates, followed by those with mild frailty and pre-frailty, compared with non-frail patients (30).



Length of Hospital Stay

Ten eligible studies investigated the relationship between frailty and length of hospital stay (11, 21, 22, 24, 25, 29, 31–33, 36). The quantitative synthesis showed a significant difference between the length of hospitalization of non-frail patients and patients living with frailty after acute surgical admission (WMD: 4.75 days; CI: 1.79–7.71; p = 0.002) (Figure 7). Subgroup analysis was performed for 3 studies using CFS and another 3 using Emergency General Surgical Frailty Index as a measure of frailty (21, 22, 24, 29, 31, 33). Results of the synthesis are presented on Figure 8. In the CFS group a small prospective observational study by Goeteyn et al. reported a mean length of stay of 14.6 days which was distributed evenly in both frail and non-frail groups (p = 0.597) (21). On the other hand, Li et al. observed a median LOS 7 days (4–11) in the non-frail group compared to 13 days (7.5–27.5) in the frail (p < 0.001) (31). The pooled weighted difference in in the CFS subgroup was 4.15 days (CI: −0.21–8.51; p = 0.062). In the EGSFI subgroup a slightly smaller difference was detected between frail and non-frail patients in the hospital LOS (WMD: 3.92 days; CI: 0.69–7.15; p = 0.017).
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FIGURE 7. Quantitative analysis—Length of hospital stay for emergency surgical patients living with frailty compared to non-frail patients. Frail patients' average length of hospital stay was significantly higher than non-frail patients' (WMD: 4.75; CI: 1.79–7.71). Please note the considerable heterogeneity.
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FIGURE 8. Subgroup analysis—Length of hospital stay for emergency surgical patients living with frailty compared to non-frail patients. Frail patients' average length of hospital stay was higher than non-frail patients' (CFS: WMD: 4.15; CI: −0.21–8.51) and (EGSFI: WMD: 3.92; CI: 0.69–7.15). Please note the considerable heterogeneity.




30-Day Readmission

Ten studies with 14.273 patients reported on readmission within 30 days (11, 12, 21–23, 29, 31, 33, 35, 36). Living with frailty increased the chance of hospital readmission within 30 days after discharge following an emergency surgical hospitalization (OR: 1.36; CI: 1.06–1.75; p = 0.015). Quantitative analysis is presented on Figure 9. There was no significant relationship between frailty determined by CFS or EGSFI and hospital readmission rate in the emergency surgical population (CFS: OR: 1.19; CI: 0.85–1.68; p = 0.305 and EGSFI: OR: 2.22; CI: 0.66–7.46; p = 0.196). The result of the subgroup analysis of 30-day readmission is presented on Figure 10.


[image: Figure 9]
FIGURE 9. Quantitative analysis − 30-day readmission for emergency surgical patients living with frailty compared to non-frail patients. For patients living with frailty, the overall OR of 30-day readmission was 1.36 (1.06–1.75) From the study of Hewitt et al. (23) a crude OR was pooled with the ORs calculated from raw data. Note moderate heterogeneity.
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FIGURE 10. Subgroup analysis − 30-day readmission for emergency surgical patients living with frailty compared to non-frail patients. Frail patients do not have significantly higher odds of 30-day readmission (CFS: OR: 1.19; CI: 0.85–1.68) and (EGSFI: OR: 2.22; CI: 0.66–7.46). From the study of Hewitt et al. (23) a crude OR was pooled with the ORs calculated from raw data. Note that heterogeneity was moderate in the CFS group but considerable in the EGSFI group.





DISCUSSION

In our systematic review and meta-analysis, we examined the effects of frailty on important outcomes such as short-term mortality, readmission, and length of hospital stay in the emergency surgical population. After the selection process we included 21 studies with almost 562,000 patients regardless of their age, although most of them were older than 65 years at the time of their hospital admission. While 18 different frailty assessment methods were used in the reviewed studies, not surprisingly, the most widely used was the 7-point version of the Clinical Frailty Scale.

We have shown that patients living with frailty have an increased chance of hospital-, 30- and 90-day mortality after an emergency surgical hospital admission compared to non-frail patients. While we decided against doing quantitative analysis on 12- month mortality due to low number of studies with different frailty assessment tools, the reviewed literature strongly suggests that patients living with frailty are more likely to die during the first post-operative year.

Two previous meta-analyses published in the past 5 years investigated frailty in emergency surgical patient group (38, 39). Although our results are in line with their conclusion, there are some significant differences in the methodology. Fehlmann et al. demonstrated a significant association between frailty and unfavorable outcomes after emergency general surgery. In their review frailty was measured by the Clinical Frailty Scale or the Modified Frailty Index (mFI). They included 3 studies, all used CFS in the quantitative analysis. They only included adults ≥65 years of age, who underwent surgical procedures. There is evidence that frailty affects not just the older generation but younger as well (12, 35). In a large cohort of young trauma patients (age < 60) Rege et al. reported that frailty assessed by mFI-5 was an excellent predictor of thirty-day mortality (OR: 11.02; CI: 6.26–19.39; p < 0.001), better than age (OR: 1.066; CI: 1.059–1.072) and ASA class (OR: 2.75; CI: 2.50–3.01 p < 0.001) (40). Smart et al. found in a small, prospective cohort of emergency general surgical patients that frailty was present in the younger group and resulted in not just longer hospital stay but 5-fold greater risk of mortality at 30 and 90 days (OR: 5.67; CI: 0.33–96.89) (35). Therefore, the exclusion of the younger patient cohort from their review may limit the generalizability of its findings. In the other meta-analysis, Ward et al. demonstrated that frailty is associated with adverse outcomes (38). They could only include 7 studies to their systematic review and 4 studies with 55.193 patients to the meta-analysis. They pooled together studies with different frailty assessment methods as a consequence considerable heterogeneity was observed. The combined risk of mortality within 30 days in frail patients was higher than non-frail patients (Relative Risk: 3.04; CI: 2.67–3.46; p < 0.01; Cochrane Q < 0.01; I2 = 76%). On analyzing our results, although we were able to include 14 studies with 483.722 participants, we observed the same degree of heterogeneity when all different methods were pooled together. Conversely heterogeneity might not be important in the CFS subgroup (I2=8.7%; p = 0.363). Fehlmann et al. reported a significant association between frailty and length of hospital stay (adjusted ORs were 1.21, 1.26, 1.48, 1.44, and 1.62 for CFS 2, 3, 4, 5, and 6–7, respectively) (39). When we analyzed all the available data, we also found significant relationship between frailty and length of hospital stay. In our subgroup analysis although there is a tendency of increased LOS in the emergency surgical patient population with frailty when either the CFS or the EGSFI was used, however, due to the limited number of patients and studies firm conclusions cannot be drawn.

Several studies investigated the relationship between frailty and the need for readmission in a wide variety of patient groups. On the one hand Vidan et al. found that frail elderly patients (≥70 years old) hospitalized for heart failure had a similar rate of 30-day readmission compared to non-frail patients (17.4 vs. 15.1%; p = 0.74) (41). On the other hand, a study enrolling patients with inflammatory bowel disease reported a 21% higher risk of all-cause readmission (adjusted hazard ratio: 1.21; CI: 1.17–1.25) in the frail patient group (42). Furthermore in a systematic review of elderly patients undergoing elective surgery for colorectal cancer Fagard et al. reported increased need for readmission in the frail group (43). In our quantitative analysis of 10 studies although we have found significant association between readmission and frailty in the emergency surgical patient group, very high heterogeneity was observed (I2 = 98.7 %; p < 0.001).

Although frailty is present in the younger age group, the majority of patients who are living with frailty are older than 65 years. This population group represents higher proportion of most western societies than earlier during the twentieth century and is predicted to increase further. It is due to falling fertility rate and increasing life expectancy. Based on this we do not need a crystal ball to forecast an increase of frail emergency surgical admissions. Additionally, the COVID 19 pandemic caused huge number of cancellations of elective surgical work and it is highly likely that some of the postponed elective surgical patients will present as emergencies and anesthetist and surgeons will need to deal with more frail complex patients than before.

Based on our findings assessing frailty and incorporating it into risk prediction tools instead of age may improve prognostication in this patient group. More importantly creating pathways and protocols based on frailty for emergency surgical patients can potentially improve outcome and mitigate some of the increased chance of dying and other unfavorable consequences such as need for readmission and prolonged hospital stay.


Strength and Limitations

We believe our work is the most comprehensive review and analysis of the literature to date, including patients of younger age and the highest variety of validated frailty scores. Furthermore, we were able to pool together studies using the same frailty score and present subgroup analysis. Unfortunately, some assessment tools were only used by single research group, therefore, despite our extensive search we were only able to perform subgroup analysis on studies which used Clinical Frailty Scale, Triage Risk Stratification Tool Emergency General Surgery Specific Frailty Index and: Geriatric screening tool (G8). Due to the relatively inclusive stance of our selection criteria (patients aged over 18 years old and admitted to hospital with a general surgical complaint, including those undergoing surgery and those managed conservatively) high heterogeneity was observed in many of the analyses. Presence of confounding bias in most of the analyzed studies may also limits the strength of our findings.




CONCLUSION

Our meta-analysis has demonstrated that frailty is a good marker for ultimately poor outcome and may also be associated with prolonged hospital stay and need for readmission but further research is needed to investigate how it might identify patients who could somehow be optimized if it was known preoperatively.



IMPLICATION FOR PRACTICE AND RESEARCH

Frailty potentially a very important factor but further research needs to be done to assess the benefits and costs of frailty screening for emergency surgical patients. Furthermore, comprehensive assessment of the different frailty scales is needed, and frailty-based pre-emptive interventions should be tested in clinical trials.
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Patients aged 65 years and emergency
general surgical admissions.
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Inpatient >90 days prior to the final date of
data collection

Not reported

Patients to remain an whose cognitive state
preciuded informed consent, and who had
no next-of-kin to consent to the caregiver
arm of the study, were excluded.

Medical management only operated on for
vascular, thoracic, gynecological, or
urological conditions operations under
locoregional anesthesia

R, prospective; R, retrospective; ACG, Adjusted Clinical Group Johns Hopkins); CFl, Claims-Bsed Frailty Index; CFS-7, 7-item Clinicel Frailty Scale; CFS-9, 9-item Clinical Fraitty Scale; EGSFI, Emergency General Surgery specific
Fraitty Index; fTRST, Flemish version of the Triage Risk Stratification Tool; FRAIL scale, 5-item FRAIL scale (Fatigue, Resistance, Ambulation, llnesses, & Loss of Weight; G, Geriatric screening tool (G8); GA, Geriatric Assessment; GFl,
Groningen Frailty Index; mFFC, Modified Fried's Frailty Criteria; mFI-5, 5-item Modified Fraity Index; mF1-11, 11-item Modified Frailty Index; Rockwood FI, Rockwood Frailty Index; SHARE FI, Survey of Health, Aging and Retirement in

Europe (SHARE) Frailty Instrument; VES-13, Vulnerable Elders Survey.
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