

[image: image1]
Hospital Complications and Frailty in Mexican Older Adults: An Emergency Care Cohort Analysis












	
	ORIGINAL RESEARCH
published: 29 September 2020
doi: 10.3389/fmed.2020.00505






[image: image2]

Hospital Complications and Frailty in Mexican Older Adults: An Emergency Care Cohort Analysis

Mario Ulises Pérez-Zepeda1,2,3, María Fernanda Carrillo-Vega1, Olga Theou2,4, Luis David Jácome-Maldonado1 and Carmen García-Peña1*


1Dirección de Investigación, Instituto Nacional de Geriatría, México City, México

2Department of Medicine, Dalhousie University, Halifax, NS, Canada

3Centro de Investigación en Ciencias de la Salud (CICSA), FCS, Universidad Anáhuac México Campus Norte, Huixquilucan de Degollado, Mexico

4School of Physiotherapy, Dalhousie University, Halifax, NS, Canada

Edited by:
Tzvi Dwolatzky, Technion Israel Institute of Technology, Israel

Reviewed by:
Jonathan Hewitt, Cardiff University, United Kingdom
 Juan José Solano-Jaurrieta, Servicio de Salud del Principado de Asturias (SESPA), Spain

*Correspondence: Carmen García-Peña, mcgarciapena@gmail.com

Specialty section: This article was submitted to Geriatric Medicine, a section of the journal Frontiers in Medicine

Received: 16 April 2020
 Accepted: 22 July 2020
 Published: 29 September 2020

Citation: Pérez-Zepeda MU, Carrillo-Vega MF, Theou O, Jácome-Maldonado LD and García-Peña C (2020) Hospital Complications and Frailty in Mexican Older Adults: An Emergency Care Cohort Analysis. Front. Med. 7:505. doi: 10.3389/fmed.2020.00505



Objectives: To describe the association of frailty level on admittance to the Emergency Department (ED) with various hospital complications including delirium, low phase angle, and low handgrip strength.

Design: Prospective cohort.

Setting: ED rooms of two public general hospitals in Mexico City.

Participants: A total of 548 persons 60 years or older who were admitted to the ED and who were alive during follow-up testing at home were included.

Measurements: A 32-item frailty index (FI) was measured on admission to the ED. Outcome measures included delirium, phase angle, and hand grip strength measured during different stages of the hospitalization (i.e., from admission to the ED through to follow-up at home).

Results: From this final sample, mean age was 76 years (± SD 7.2) and 58.4% (n = 320) were women. Mean waiting time in the ED was 5.1 h (± SD 6.2), the average stay in the ED was 99.9 (±68.2) h, and 274 subjects (50%) were admitted to a general ward after ED admission. FI was not associated with phase angle and was negatively associated with handgrip strength at admission to ED (β = −3.97, confidence interval [CI] 95% −5.56 −2.38, p < 0.001), discharge from ED (β = −3.94, CI 95% −5.97 −1.90, p < 0.001), and discharge from hospital (β = −4.93, CI 95% −7.68 −2.18, p = 0.01). FI was positively associated with delirium (β = 3.68, CI 95% 1.53–5.83, p < 0.01).

Conclusion: Higher frailty at ED admission was associated with lower hand grip strength and delirium during hospitalization in Mexican older adults.
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INTRODUCTION

Older adults have particular needs that are different from those of younger adults due to the accumulation of age-related health problems. This has been increasingly recognized by health professionals, along with the urgency to have systems in place that account for an aging population (1). In addition to the well-recognized and frequent chronic diseases in older adults, there are other specific conditions (e.g., geriatric syndromes, frailty, dementia) linked to aging with unique clinical features (2, 3). It is worth noting that acute health problems (e.g., elective surgery, decompensation of prevalent chronic diseases, traumatic injuries, etc.) are largely impacted by pre-existing problems that result in a complex health care process (4–6). Therefore, in addition to long-term care, other conventional health services are also widely used by older adults (e.g., acute, intensive, emergency care, coronary units) (7).

For many older adults, emergency care is merely a means to access further health services, something which can be an intricate process for individuals, especially when pertaining to health systems with limited specialized resources for geriatric care (8, 9). Furthermore, there is a trend toward making clinical decisions according only to age, and not to overall health (i.e., ageism) (10). Improvement of geriatric care in emergency departments (ED) begins by generating evidence that allows for tailored interventions that take into account the individual needs of older adults (11). Even though information on this matter has piled up in recent years (12); there are still some gaps to be filled, particularly in developing countries.

A well-recognized risk factor in old age –and relevant for geriatric care– is frailty. It has been characterized as a condition that renders an older adult vulnerable to stressors and the consequent development of a worse health status (13, 14). In fact, frailty –measured using diverse tools– has been shown to predict mortality in diverse settings, including acute care (15–18). Besides mortality, other adverse events have been shown to be more frequent in frail older adults (19–21). The use of frailty tools to discriminate those older adults with a higher risk of developing diverse outcomes has limited evidence in the ED setting. On the other hand, some of the so-called geriatric syndromes, such as delirium, incontinence –urinary and bowel–, depression, malnutrition, and others, are commonly presented as a complication of acute geriatric care (22). These conditions have been associated with frailty in other settings (23). Our study aims to describe the association of frailty level on admission to ED with hospital complications including delirium, low phase angle, and low handgrip strength in hospitalized Mexican older adults.



MATERIALS AND METHODS


Design and Sample

We conducted secondary analysis of a Mexican ED cohort; complete objectives and procedures are available elsewhere (24). In summary, the main aim of the study was to test whether an intervention based on geriatric care training of emergency care resident physicians reduced frailty levels in patients 60 years or older who were admitted to the ED in one of two general hospitals in Mexico City. These hospitals are part of the largest health-social security system in the country, the Mexican Institute of Social Security-IMSS (Instituto Mexicano del Seguro Social). This is a mandatory social security system that offers a comprehensive package of benefits to roughly half of the population in Mexico, including healthcare at all levels, as well as social and economic benefits (e.g., retirement pensions), covering the needs of non-governmental workers and their families. The system assigns each individual and immediate family member to a Family Medicine Unit (FMU), which includes the primary health care provider, with secondary and tertiary health care provided as needed based on referrals from the FMU.

Sample selection process was done consecutively, and participants were included if they were admitted to the ED after clinical evaluation performed by the hospital's physicians (triage—prior to ED admission). Patients with an imminent, acute, life-threatening condition that required immediate attention (intensive care), victims of a car accident, or patients who suffered second- or third-degree burns were excluded. For this secondary analysis, we only included individuals who were alive at the post-discharge home evaluation and with valid phase angle and frailty data (see below). All data included in this report was assessed by the research team, and not taken from the charts.



Independent Variable: Frailty Index

To identify frailty levels at ED admission, we used the frailty index (FI), a widely used tool across settings including the ED (15). Using data gathered by the research team, 37 variables were screened to create the FI. The items were chosen from FI's published in previous Mexican population-based studies (e.g., Mexican Health and Aging Study) (25). Only 32 variables were included in the final FI; five variables were excluded because of a high number of missing values. Details about the FI items are provided in Supplementary Table 1. Construction and calculation of the FI was carried out according to standard procedures (26). Categorization of the FI was also done in order to facilitate comparisons between levels of frailty: <0.2, 0.2 to 0.39, 0.4 to 0.59, and ≥0.6. Furthermore, due to low sample size we only used two categories for multivariate analysis: <0.4 and ≥0.4.



Outcome Variables: Complications

Delirium was assessed with a validated Spanish version of the Confusion Assessment Method (CAM) (27) and defined as a binary variable that distinguished between those who did not develop delirium during hospitalization, and those who developed delirium. Phase angle derived from bio-impedance analysis was included as a proxy of nutritional status and was measured with a body composition analyzer RJ L quantum IV. Measurements were taken in a supine position, with legs and arms opened at a 30° angle. Hand grip strength, a robust biomarker of health and a well-established physical performance test, was measured with a hydraulic dynamometer and reported in kilograms.



Confounder Variables

Socio-demographic variables, such as age, sex, education, marital status, living condition, and self-rated financial situation, were included in analysis. Health-process variables of the first hospitalization were also included: waiting time (in hours) in the ED, length of stay (in hours) in the ED, total length of stay (in hours) at the hospital, and admission or not to the general/internal medicine ward. Other health variables included main diagnosis upon admission and number of reasons for admission. Finally, since this work is a secondary analysis of a clinical trial in which an educational intervention was tested, having received the intervention or not was also included as a co-variate.



Procedures

Once admitted to the ED, patients were evaluated by trained nurses from the research team to determine whether they fulfilled the inclusion criteria. Written consent was then obtained, and baseline measurements were collected within the first two hours of admission (i.e., FI, confounder variables, etc.). The same research personnel monitored the status of the individuals (i.e., discharge from ED, transfer to a hospital ward, etc.).

Phase angle and hand grip strength were measured at four time-points: at admission to ED, at discharge from ED, at discharge from hospitalization, and at home 120 days after admission to the ED. Delirium status was collected at admission to ED, at discharge from ED, and at discharge from hospitalization.



Analytic Plan

The descriptive analyses compared variables across the four frailty levels. If the variable was nominal or ordinal, a chi-squared test was performed; meanwhile, if the variable was qualitative, the Kruskal–Wallis test was used.

Ordinary least squares regressions were performed to test the relationships between phase angle and handgrip strength, and between frailty and the other independent variables. A regression was performed for each of the stages considered in this study: admission to ED, discharge from ED, discharge from hospitalization, and post-discharge at home evaluation. The independent variables employed were FI as a dichotomous variable (≤ 0.4), age, sex, marital status, schooling, living alone, self-rated financial situation, belonging to the intervention group, being hospitalized, number of admission diagnoses, waiting time, and total length of stay. The association between delirium and the previously mentioned independent variables was tested through a logit regression where delirium was dichotomized as previously described.



Ethical Issues

The research protocol was approved by the Ethics and Scientific Committee of IMSS (R2011–785-056). Informed written consent was signed by the included participants or by their designated representative. Patients were free to refuse to take part in the study or to withdraw from it at any point; continued care was ensured.




RESULTS

During the study period a total of 3,119 patients 60 years and older arrived at the ED (Figure 1). Among the 1,100 who were alive post-discharge, 570 had phase angle data, and among these individuals, 548 had enough data to identify their FI level.
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FIGURE 1. Flow chart.


From this final sample, mean age was 76 (± standard deviation [SD] 7.5) and 58.4% (n = 320) were women. The average number of years in school was 7.3 (± SD 4.3 years), and 42.4% (n = 222) were married. Nearly 10% (n = 53) lived alone and a high percentage (58.9%, n = 305) perceived their financial situation as bad (Table 1).


Table 1. Sociodemographic characteristics of the studied individuals by frailty level.
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Regarding health care process variables, the mean waiting time in the ED was 5.1 h (± SD 6.2), the average stay in the ED was 99.9 (±68.2) h, and 274 subjects (50%) were admitted to a general ward (Table 1). According to FI, these same variables had a length of stay in ED was 87.7 h (± SD 69.7) for FI <0.2, 93.6 h (± SD 69.3) for FI=0.2 to 0.39, 112 h (± SD 63.7) for FI=0.4 to 0.59, and 121.5 h (± SD 63.8) for FI greater or equal to 0.6 (p = 0.0022).

Delirium (p < 0.001), phase angle at admission to ED (p = 0.002), and handgrip strength at all stages (p < 0.01) were different across levels of frailty. Significant differences (p = 0.03) were also found in total length of stay (p = 0.04) and phase angle at discharge from ED (p = 0.02) (Table 1). FI was negatively associated with phase angle, but this association was not significant at any stage (Table 2). Phase angle at admission to ED was associated with sex (p = 0.02), living alone (p = 0.02), and age (p = 0.01), while sex was associated with phase angle at the home visit (p = 0.04) (Supplementary Table 2).


Table 2. Association between phase angle and hand grip strength with frailty.
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FI was negatively associated with handgrip strength at admission to ED (p < 0.001), discharge from ED (p < 0.001), and discharge from hospitalization (p = 0.01) (Table 2). Other variables associated with handgrip strength were being a widow (p < 0.001), having a bachelor's degree or higher (p = 0.03), and sex (p < 0.01) (Supplementary Table 3). At the home visit, sex (p < 0.01), intervention (p = 0.02), and age (p < 0.01) were associated with grip strength. Finally, the FI was found to be positively associated with worsened delirium p = 0.001) (Table 3). The only other variable that was associated with delirium was the intervention (p = 0.01).


Table 3. Association between delirium with frailty and other variables.
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DISCUSSION


Main Findings

Frailty in older adults attending the ED is a relatively novel topic, and our study aids in narrowing some gaps about this issue. Moreover, it also reports on how frailty levels impact the presence of these complications, further burdening the health status of the individuals and increasing the risk of adverse health outcomes. Nearly 35% of the patients had frailty levels greater or equal to 0.4 at admission to ED. Hand grip strength was significantly associated with frailty in almost all stages of hospitalization but not at post-discharge home evaluation. Worse delirium was also significantly related to frailty levels. In the case of phase angle, the associations were not statistically significant.

It is well-established that frailty represents a vulnerable state that results in worse health status when frail people face stressors (28). Previous work has shown that Mexican older adults have high levels of frailty (25). Our study shows that an already frail older adult who is hospitalized is at the highest risk of developing adverse outcomes. In the previous work of this hospitalized cohort, we reported a high mortality rate (21.8%) (24). Moreover, more than half of the participants had frailty levels above 0.2. This benchmark is generally considered to be overt frailty and is associated with mortality in Mexican older adults (29).

A systematic review by Goldstein et al. reported scarce evidence on frailty in the ED, however the interest in this topic seems to be growing (30). Afilalo et al. recently reported on a prospective cohort study on persons 75 years or older discharged from the ED (31). They used gait speed and grip strength as markers of frailty and other adverse outcomes. Their results demonstrated that only gait speed was a predictor of frailty before ED discharge. Additionally, diminished gait speed is a risk factor for functional decline (OR 1.4, 95% CI 1.1–1.7) and subsequent ED visits.

Moreover, Joosten et al. reported the predictive validity of frailty, measured using the phenotype and the Study of Osteoporotic Fracture tool in patients admitted to an acute geriatric ward (32). A total of 511 patients were selected but 250 were excluded, and 40% of individuals were classified as frail 24 h prior to admission. Frailty was not significantly associated with delirium, even after taking into account that 95% of participants were referred from the ED. In contrast, Eeles et al. (33) studied 273 patients admitted to a general medical service. Using a 33-item FI, they found that patients with delirium had significantly higher FI scores.

Contrary to what we expected, phase angle was not associated with frailty. Our hypothesis was supported by a recent report by Zanforlini et al. where phase angle predicted frailty levels over time in a sample of fit community-dwelling older people. More studies need to investigate the possible role of phase angle as a predictive tool for complications in older adults entering the ED (34).

Our results show that the frailer an individual is, the higher the probability of having adverse outcomes. This may be explained by a competing risk phenomenon (35). Moreover, there are limited geriatric care resources, which may account for the high rate of hospital complications, since early screening for hospitalized older adults are not routinely conducted (36). Our results could be similar to other contexts, since EDs worldwide are busy and unprepared to treat the oldest patients (15). On the other hand, our sample has unique features that could differentiate results, such as high rates of diabetes, hypertension, and overall metabolic syndrome (2, 17).



Limitations

One of the main limitations of our work is that there is no consensus on how to define ED complications; therefore, our study should be considered exploratory. However, it addresses the growing impact of frailty on health care systems and the further deterioration experienced by older adults (9, 24, 37). That being said, the high number of excluded individuals may be responsible for the non-significant associations of phase angle with frailty. However, this situation is typical in ED studies for older adults, where data collection is already a challenge (38). As ED services are highly heterogeneous, this might advise the reader to interpret our results in light of the context. In the same vein, local features of the Mexican health system merit a cautious interpretation of the data. Many frailty experts advise against the categorization of the FI but we used these arbitrary groups for a better understanding of the burden depicted into the FI.



Conclusion

Frailty is associated with geriatric conditions in Mexican older adults attending the ED.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethics and Scientific Committee of IMSS (R2011–785-056). The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

MP-Z: concept of the study, analysis interpretation of data, and preparation of the first draft. MC-V: concept of the study, interpretation of data, and preparation of the manuscript. LJ-M: analysis and interpretation of data, and preparation of manuscript. OT: revised the first draft. CG-P: concept and design of the study, acquisition of subjects and funding, interpretation of data, and preparation of the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

This project was supported by a grant from the Mexican Institute of Social Security (FIS/IMSS/PROT/PRIO 12/018) and by a grant from the Secretaría de Educación, Ciencia, Tecnología e Innovación de la Ciudad de México CM-SECTEI/041/2020 Red colaborativa de Investigación Traslacional para el Envejecimiento Saludable de la Ciudad de México (RECITES).



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2020.00505/full#supplementary-material



REFERENCES

 1. Byrne DG, Chung SL, Bennett K, Silke B. Age and outcome in acute emergency medical admissions. Age Ageing. (2010) 39:694–8. doi: 10.1093/ageing/afq114

 2. Parra-Rodríguez L, González-Meljem JM, Gómez-Dantés H, Gutiérrez-Robledo LM, López-Ortega M, García-Peña C, et al. The burden of disease in Mexican older adults: premature mortality challenging a limited-resource health system. J Aging Health. (2019). doi: 10.1177/0898264319836514

 3. Storer DJ, King DE, Lodder F. Diagnosis of illness presentation in the elderly. J Am Geriatr Soc. (1991) 39:117–23. doi: 10.1111/j.1532-5415.1991.tb01612.x

 4. McCusker J, Karp I, Cardin S, Durand P, Morin J. Determinants of emergency department visits by older adults: a systematic review. Acad Emerg Med. (2003) 10:1362–70. doi: 10.1197/S1069-6563(03)00539-6

 5. Shah MN, Rathouz PJ, Chin MH. Emergency department utilization by noninstitutionalized elders. Acad Emerg Med. (2001) 8:267–73. doi: 10.1111/j.1553-2712.2001.tb01303.x

 6. Yoshikawa TT, Norman DC. Acute Emergencies and Critical Care of the Geriatric Patient. New York, NY: M. Dekker (2000).

 7. Sanders AB, Morley JE. The older person and the emergency department. J Am Geriatr Soc. (1993) 41:880–2. doi: 10.1111/j.1532-5415.1993.tb06189.x

 8. Hill AD, Stukel TA, Fu L, Scales DC, Laupacis A, Rubenfeld GD, et al. Trends in site of death and health care utilization at the end of life: a population-based cohort study. C Open. (2019) 7:E306–15. doi: 10.9778/cmajo.20180097

 9. Covino M, Petruzziello C, Onder G, Migneco A, Simeoni B, Franceschi F, et al. A 12-year retrospective analysis of differences between elderly and oldest old patients referred to the emergency department of a large tertiary hospital. Maturitas. (2019) 120:7–11. doi: 10.1016/j.maturitas.2018.11.011

 10. Butler RN. Combating ageism. Int Psychogeriatrics. (2009) 21:211. doi: 10.1017/S1041610209990561

 11. Wellens NIH, Deschodt M, Flamaing J, Moons P, Boonen S, Boman X, et al. First-generation versus third-generation comprehensive geriatric assessment instruments in the acute hospital setting: a comparison of the Minimum Geriatric Screening Tools (MGST) and the interRAI Acute Care (interRAI AC). J Nutr Heal Aging. (2011) 15:638–44. doi: 10.1007/s12603-011-0109-2

 12. Lewis S, Evans L, Rainer T, Hewitt J. Screening for frailty in older emergency patients and association with outcome. Geriatr. (2020) 5:20. doi: 10.3390/geriatrics5010020

 13. Rose M, Pan H, Levinson MR, Staples M. Can frailty predict complicated care needs and length of stay? Intern Med J. (2014) 44:800–5. doi: 10.1111/imj.12502

 14. Evans SJ, Sayers M, Mitnitski A, Rockwood K. The risk of adverse outcomes in hospitalized older patients in relation to a frailty index based on a comprehensive geriatric assessment. Age Ageing. (2014) 43:127–32. doi: 10.1093/ageing/aft156

 15. Patrizio E, Bergamaschini LC, Cesari M. Developing a Frailty Index from routinely collected data in the Emergency Department among of hospitalized patients. Eur Geriatr Med. (2019) 10:727–32. doi: 10.1007/s41999-019-00225-w

 16. de Vries NM, Staal JB, van Ravensberg CD, Hobbelen JSM, Olde Rikkert MGM, Nijhuis-van der Sanden MWG. Outcome instruments to measure frailty: a systematic review. Ageing Res Rev. (2011) 10:104–14. doi: 10.1016/j.arr.2010.09.001

 17. Ruth E, Hubbard M, Sinead O'Mahony Ken W, Woodhouse. Characterising frailty in the clinical setting–a comparison of different approaches - pubmed. Age Ageing. (2009) 38:115–9. doi: 10.1093/ageing/afn252

 18. Sternberg SA, Schwartz AW, Karunananthan S, Bergman H, Mark Clarfield A. The identification of frailty: a systematic literature review. J Am Geriatr Soc. (2011) 59:2129–38. doi: 10.1111/j.1532-5415.2011.03597.x

 19. Palmer RM. Acute hospital care of the elderly: minimizing the risk of functional decline. Cleve Clin J Med. (1995) 62:117–28. doi: 10.3949/ccjm.62.2.117

 20. Creditor MC. Hazards of hospitalization of the elderly. Ann Intern Med. (1993) 118:219–23. doi: 10.7326/0003-4819-118-3-199302010-00011

 21. Higgins CS. Pathways to long-term geriatric hospital care. N Z Med J. (1985) 98:646–9.

 22. Olde Rikkert MGM, Rigaud AS, van Hoeyweghen RJ, de Graaf J. Geriatric syndromes: medical misnomer or progress in geriatrics? Neth J Med. (2003) 61:83–7. doi: 10.1093/ageing/33.1.87-a

 23. Inouye SK, Studenski S, Tinetti ME, Kuchel GA. Geriatric syndromes: clinical, research, and policy implications of a core geriatric concept. J Am Geriatr Soc. (2007) 55:780–91. doi: 10.1111/j.1532-5415.2007.01156.x

 24. García-Peña C, Pérez-Zepeda MU, Robles-Jiménez LV, Sánchez-García S, Ramírez-Aldana R, Tella-Vega P. Mortality and associated risk factors for older adults admitted to the emergency department: a hospital cohort. BMC Geriatr. (2018) 1–11. doi: 10.1186/s12877-018-0833-0

 25. García-Peña C, Ávila-Funes JA, Dent E, Gutiérrez-Robledo L, Pérez-Zepeda M. Frailty prevalence and associated factors in the Mexican health and aging study: a comparison of the frailty index and the phenotype. Exp Gerontol. (2016) 79:55–60. doi: 10.1016/j.exger.2016.03.016

 26. Searle SD, Mitnitski A, Gahbauer EA, Gill TM, Rockwood K. A standard procedure for creating a frailty index. BMC Geriatr. (2008) 8:24. doi: 10.1186/1471-2318-8-24

 27. Toro AC, Escobar LM, Franco JG, Díaz-Gómez JL, Muñoz JF, Molina F, et al. (Spanish version of the CAM-ICU (Confusion Assessment Method for the Intensive Care Unit). Pilot study of validation). Med Intensiva. (2010) 34:14–21. doi: 10.1016/j.medin.2009.07.002

 28. Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. Lancet (London, England). (2013) 381:752–62. doi: 10.1016/S0140-6736(12)62167-9

 29. García-González JJ, García-Peña C, Franco-Marina F, Gutiérrez-Robledo LM. A frailty index to predict the mortality risk in a population of senior Mexican adults. BMC Geriatr. (2009) 9:47. doi: 10.1186/1471-2318-9-47

 30. Goldstein JP, Andrew MK, Travers A. Frailty in older adults using pre-hospital care and the emergency department: a narrative review. Can Geriatr J. (2012) 15:16–22. doi: 10.5770/cgj.15.27

 31. Afilalo J, Mottillo S, Xue X, Colacone A, Morais JA, Delaney JS, et al. Frailty and adverse outcomes in older adults being discharged from the emergency department: a prospective cohort study. Can J Emerg Med. (2019) 22:65–73. doi: 10.1017/cem.2019.431

 32. Joosten E, Demuynck M, Detroyer E, Milisen K. Prevalence of frailty and its ability to predict in hospital delirium, falls, and 6-month mortality in hospitalized older patients. BMC Geriatr. (2014) 14:1. doi: 10.1186/1471-2318-14-1

 33. Eeles EMP, White S V, O'Mahony SM, Bayer AJ, Hubbard RE. The impact of frailty and delirium on mortality in older inpatients. Age Ageing. (2012) 41:412–6. doi: 10.1093/ageing/afs021

 34. Zanforlini BM, Trevisan C, Bertocco A, Piovesan F, Dianin M, Mazzochin M, et al. Phase angle and metabolic equivalents as predictors of frailty transitions in advanced age. Exp Gerontol. (2019) 122:47–52. doi: 10.1016/j.exger.2019.04.016

 35. Koller MT, Raatz H, Steyerberg EW, Wolbers M. Competing risks and the clinical community: irrelevance or ignorance? Stat Med. (2012) 31:1089–97. doi: 10.1002/sim.4384

 36. Theou O, Squires E, Mallery K, Lee JS, Fay S, Goldstein J, et al. What do we know about frailty in the acute care setting? A scoping review. BMC Geriatr. (2018) 18:139. doi: 10.1186/s12877-018-0823-2

 37. Nguyen AT, Nguyen TX, Nguyen TN, Nguyen THT, Pham T, Cumming R, et al. The impact of frailty on prolonged hospitalization and mortality in elderly inpatients in Vietnam: a comparison between the frailty phenotype and the Reported Edmonton Frail Scale. Clin Interv Aging. (2019) 14:381–8. doi: 10.2147/CIA.S189122

 38. Theou O, Campbell S, Malone ML, Rockwood K. Older adults in the emergency department with frailty. Clin Geriatr Med. (2018) 34:369–86. doi: 10.1016/j.cger.2018.04.003

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Pérez-Zepeda, Carrillo-Vega, Theou, Jácome-Maldonado and García-Peña. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-07-00505-t002.jpg
Admission at ER Discharge at ER Discharge of hospitalization Visit at home
95% ClI 95% CI 95% ClI 95% ClI

B Lower Upper Standardp P B  Lower Upper Standardp P B  Lower Upper Standardp P B Lower Upper StandardB P

Phase angle Frailty category
204 -038 -087 010 025 012 -010 —051 030 020 061 -080 -193 033 057 016 -048 -1.09 012 031 012
Hand grip strength  Fraiy category
204 -397 -556 -238 081 000 -394 -597 -190 103 000 -493 -768 -218 138 000 -141 -313 030 087 0.1

Values adjusted using the following variables: marital status, education level, sex, living alone, economic situation, intervention, being hospitalized, age, number of admission reasons, waiting time in the ED and length of stay.






OPS/images/fmed-07-00505-t003.jpg
Worse delirium between admission at ER and Worse delirium between admission at ER and

discharge at ER iischarge at ER (OR)
95% CI 95% CI

8 lower  upper  Standardp P OR  lower upper  Standard Error P
Frailty category
204 368 158 583 1.10 0.00 3959 463 33869 4336 0.00
Marital status
Widower -0.27 =172 1.17 0.74 0.71 0.76 0.18 321 0.56 0.71
Other 012 -199 223 1.08 0.91 148 014 932 1.22 091
Education level
Secondary or high school -019 167 130 076 081 083 019 866 0.63 081
Bachelor and more 024 -252 300 1.41 0.86 128 008 2047 1.80 086
Woman -120 243 008 063 0.06 030 009 103 0.19 006
Bad economic situation 045  -084 178 066 050 156 043 565 1.08 050
Intervention 200 052 3.48 075 0.01 738 169 8233 556 0.01
Age 0.00 -0.08 0.09 0.04 0.96 1.00 0.92 1.09 0.04 0.96
Number of adrmission 025 -023 073 024 0.30 129 080 208 031 030
reasons
Waiting time in the ED 004  -006 0.4 005 0.39 104 095 115 005 039
Length of stay 000 -000 001 0.00 0.70 100 100 101 0,00 0.70

Bold values represent the only variables that were associated with worsened delirium (p < 0.05).
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Phase Angle—Home evaluation
Hand grip strength, mean (SD)
Hand grip strength—Admission to ER
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Hand grip strength—Discharge from hospitalization

Hand grip strength—Home evaluation

*Pvalue < 0.1, ** P value < 0.05,

value < 001.
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