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A B S T R A C T   

Background: Elderly patients with multimorbidity are at higher risk of greater healthcare costs and 
poor outcomes due to decreased physical function. The aim of this study was to investigate the 
impact of infection on healthcare costs and poor outcomes in elderly hospitalized patients with 
multimorbidity. 
Methods: We retrospectively enrolled 264 patients who met the inclusion criteria from the 
department of geriatrics of a large public hospital in Shanghai, China between January 2020 and 
December 2020. Patients were divided into two groups based on whether they had infection 
[infection present on admission (IPOA) or healthcare-associated infection(HAI)]. We recorded the 
basic information and follow-up information of all patients. The follow-up information included 
30-day and 1-year all-cause readmission and mortality. Then we analyzed the association be-
tween infection and healthcare costs and clinical outcomes. 
Results: Among 264 subjects, 47.73 % of them achieved IPOA or HAI. The 30-day poor outcomes 
rate was 45.45 %, and the 1-year poor outcomes rate was 78.41 %. Compared with subjects 
without infection, the number of drugs and the disease burden were greater in subjects with 
infection(P < 0.001). Subjects with infection had longer length of hospital stay(P < 0.001) and 
had greater healthcare cost(P < 0.001). Moreover, subjects with infection had higher poor out-
comes rates of 30-day and 1-year(P < 0.001). Infection could predict greater total cost [odds ratio 
(OR): 1.32, 95 % CI: 1.18,1.49,P < 0.001], nursing cost(OR: 11.45, 95 % CI: 3.49,37.63,P <
0.001), and medicine cost (OR: 2.37, 95 % CI: 1.70,3.31,P < 0.001). In addition, infection was 
also independently associated with the 30-day poor outcomes rate(OR:3.07, 95%CI: 1.80,5.24,P 
< 0.001), but we found no association between infection and 1-year poor outcomes rate(OR:1.43, 
95 % CI:0.73,2.79,P = 0.300) after adjustment. 
Conclusions: Infection was a risk factor for higher healthcare cost and 30-day poor outcome rate in 
elderly hospitalized patients with multimorbidity.   
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1. Introduction 

China is facing severe healthcare challenges from its large aging population. It is predicted that people over 65 years old in China 
will reach 400 million by 2050 [1]. Aging has increased the number of elderly hospitalized patients, especially those with multi-
morbidity [2–4]. These patients often suffer from high risk of poor outcomes such as readmission and mortality, which will lead to high 
healthcare cost, and place a heavy burden on health care resources [3,5]. As a result, efforts to investigate the risk factors of high 
healthcare costs and poor outcomes for elderly hospitalized patients with multimorbidity have received significant attention. 

Elderly people with multimorbidity face more risks and challenges than those without chronic diseases. They have more than four 
times the risk of developing activities of daily living (ADL) disability [6], and the risk of high healthcare costs and poor outcomes are 
higher than that of other inpatients [5,7]. A study of elderly community population found patients with multimorbidity were 5.6 times 
more likely to be hospitalized, and the total healthcare costs per year were 5.5 times higher in patients with multimorbidity [6]. So it is 
necessary to explore the factors influencing healthcare costs and poor outcomes in elderly patients with multimorbidity. But studies are 
still scarce in terms of the impact of influencing factors. 

Infection which occurs in hospitalized patients is an apparent public health concern. Previous studies have proven that infection 
could increase the risk of poor outcomes and healthcare costs [8,9]. Both infection present on admission (IPOA) and 
healthcare-associated infection (HAI) are associated with mortality and readmissions [10]. Meanwhile, they also represent a signif-
icant economic burden for health care systems in many countries [9,11]. However, there is limited evidence reporting the impact of 
infection on healthcare costs and clinical outcomes in elderly hospitalized patients with multimorbidity. 

Therefore, the aim of this study was to investigate the impact of infection on healthcare costs (total cost, nursing cost, and medical 
cost) and poor outcomes (the mortality and readmission rate of 30-day and 1-year after discharge) rate in elderly hospitalized patients 
with multimorbidity. 

2. Materials and methods 

2.1. Study design and participants 

This was a retrospective, cross-sectional study of elderly inpatients with multimorbidity. Participants were recruited consecutively 
between January 2020 and December 2020 from the department of geriatrics of Shanghai East Hospital, Tongji University School of 
Medicine, Shanghai, China. Inclusion criteria: 1) ≥60 years old; 2) diagnosed with multimorbidity [12] (presence of at least two 
chronic diseases according to the International Classification of Diseases, 11th Revision (ICD-11)); 3)length of hospital stay≥3 days; 4) 
informed consent. Exclusion criteria: 1) patients who were admitted with non-multimorbidity factors (such as acute trauma); 2) pa-
tients whose medical records lacked important data; 3) patients who were lost to follow-up. 

Infection included IPOA and HAI. IPOA was considered infection that occurs within 48 h of admission. HAI was considered to be 
infection during hospitalization and there must be no evidence of an infection at admission [10]. The variables selected for this study 
were based on factors showing an effect on both healthcare costs and outcomes in the previous studies [13]. We recorded the basic 
information (age, sex, disease history, healthcare costs information and drug information) of all patients. The follow-up information of 
this study were outcomes of 30-day and 1-year after discharge, defined as all-cause readmission or mortality. Cumulative Illness Rating 
Scale (CIRS) [14] is among the most valid and reliable measures of multimorbidity. It has good inter-and intra-rater reliability. The 
CIRS has been reported to be a valid indicator of health status in geriatric patients, and also to be able to predict outcomes for elderly 
patients [15]. The CIRS scoring and outcome assessment were performed by two trained physicians blinded to other information with a 
structured follow-up telephone interview with the patients or, if not possible, with their family members. This study was approved by 
the Ethics Committee of Shanghai East Hospital, Tongji University School of Medicine (NO. [2022] 117). 

2.2. Disease burden 

We firstly assessed the total number of chronic conditions and prescribed drugs during the hospitalization. Then the severity of each 
condition was graded by CIRS which ranged from 0 to 4: 0 = normal organ function, 1 = mild discomfort, symptoms or disability, easy 
to control, 2 = moderate discomfort, symptoms or disability, manageable, 3 = severe discomfort, symptoms or disability, hard to 
control, and 4 = life threatening, permanently disabling disability, causing organ failure, poorly manageable. Finally, we took the sum 
of the severities of all chronic conditions as disease burden. 

2.3. Healthcare costs 

The information of healthcare cost included nursing care cost, medicine cost and other cost (such as the cost of laboratory diag-
nosis, pathological diagnosis, imaging diagnosis, rehabilitation, and disposable medical materials for examination), with the medicine 
cost and nursing care cost accounting for the highest proportion, so we recorded the nursing care cost, medicine cost, and total cost 
from the home page of medical records. 

3. Clinical outcomes 

The clinical outcomes include mortality and readmission. Mortality was considered all-cause death in-hospital and after discharge. 
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The latter was assessed at 30 days and 1 year after discharge, by telephone interview with patients or their family members. Read-
mission was defined as all-cause readmission. For each admission, readmissions were identified within 30 days and 1 year of discharge. 
If multiple readmissions occurred, only the first was evaluated to prevent double counting. 

3.1. Statistical analysis 

We performed statistical analysis using SPSS22.0 software (IBM SPSS, Armonk, NY, USA). Patients were divided into two groups 
based on whether they had infection. The categorical variables were expressed as number and percentage and analyzed with the chi- 
square test. Continuous variables which exhibit normally distributed data were expressed as mean and SD, otherwise as median and 
interquartile range, and analyzed with the Mann–Whitney U test or Student’s t-test. Univariate and multivariate logistic regression 
analysis was used for investigating the impact of infections on healthcare costs and clinical outcomes. Variables with P < 0.1 in 
univariate analysis were included in the multivariate logistic regression analysis. P < 0.05 was considered to be statistically significant. 

4. Results 

4.1. Patient characteristics 

A total of 264 subjects who met the inclusion criteria were ultimately enrolled in this study, and the rate of lost to follow-up was 5.7 
% (16/280). The median age was 89 (85,91) years old, and 76.13 % (n = 201) were male, 47.73 % (n = 126, IPOA = 47, HAI = 79) of 
them achieved infection. The median number of diseases was 7(6,9), the median number of drugs was 14(10,17), the median disease 
burden was 14(12,17), and the median length of hospital stay was 27(12,40.75) days (Table 1). 

The median total cost was 4.94(4.07,5.80) thousand dollars, the median nursing cost was 0.35(0.30,0.41)thousand dollars, and the 
median medicine cost was 2.08(1.61,2.55) thousand dollars (Table 2). The 30-day poor outcomes rate was 45.45 %, and the 1-year 
poor outcomes rate was 78.41 % (Table 2). 

4.2. Comparison between subjects with infection and without infection 

There was no difference in age, sex, and the number of disease between two groups(P > 0.05). Compared with subjects without 
infection, the number of drugs and the disease burden were greater in subjects with infection (P < 0.001) (Table 1). We also found that 
subjects with infection had a longer length of hospital stay(P < 0.001) and higher healthcare costs (P < 0.001). Moreover, subjects with 
infection had higher poor outcomes rates of 30-day and 1-year after discharge(P < 0.001) (Table 2). 

4.3. Logistic regression analysis 

We performed logistic regression analysis to assess whether infection was independently associated with healthcare costs and poor 
outcomes (readmission or mortality) after adjustment by clinical variables [age, number of drugs and disease burden with P < 0.1 in 
univariate analysis (Table 3)]. We found infection could predict greater total cost[odds ratio (OR): 1.32, 95 % CI: 1.18,1.49, P <
0.001], nursing cost(OR: 11.45, 95 % CI: 3.49,37.63, P < 0.001), and medicine cost (OR: 2.37, 95 % CI: 1.70,3.31, P < 0.001). In 
addition, infection was also independently associated with the 30-day poor outcomes rate(OR: 3.07, 95 % CI: 1.80,5.24, P < 0.001), 
but we found no association between infection and 1-year poor outcomes rate(OR: 1.43, 95 % CI: 0.73,2.79, P = 0.300) after 
adjustment(Table 4). Moreover, in subgroup analyses we found that IPOA was not associated with higher costs and poor outcomes, but 
HAI was significantly associated with higher costs and 30-day poor outcomes (Table 5). 

5. Discussion 

Healthcare costs and clinical outcomes are important for hospitalized patients. We investigated the influence of infection (IPOA and 
HAI) on healthcare costs and clinical outcomes in elderly hospitalized patients with multimorbidity and found infection was 

Table 1 
Baseline characteristics of subjects.   

Total(n = 264) Infection(n = 126) Non-infection(n = 138) P value 

Age(yeas)    0.060 
60≥age<70 64.50(62.75,68.25) 65.50(62.75,68.25) 64(62.75,68.25)  
70≥age<80 77.50(73.00,79.00) 77.50(71.00,79.00) 77.50(73.25,79.00)  
80≥age 90.00(87.00,91.00) 90.00(88.00,91.00) 89.00(87.00,91.75)  
Male (%) 201(76.14 %) 95(75.40 %) 106(76.81 %) 0.885 
Number of diseases 7(6.00,9.00) 7(6.00,9.00) 7(6.00,9.00) 0.261 
Number of drugs 14(10.00,17.00) 15.5(13.00,20.00) 12(9.00,15.00) <0.001a 

Disease Burden 14(12.00,17.00) 16(12.75,18.25) 13(10.00,16.00) <0.001a 

Length of hospital stay(days) 27(12.00,40.75) 31.5(17.00,80.75) 18.5(10.00,30.25) ＜0.001a  

a P < 0.05. 
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independently associated with the healthcare costs and 30-day poor outcomes in elderly patients with multimorbidity. 
To our best knowledge, this was the first study to report the impact of infection on the healthcare costs and clinical outcomes in 

hospitalized elderly patients with multimorbidity. Addressing the healthcare costs is essential if a country is to remain economically 
competitive globally. An uncontrolled increase in health care cost will not only affect the ability to provide quality care to patients, but 
also threaten the ability of the country to compete economically [16]. We found infection could increase healthcare costs. This as-
sociation was still significant after adjusting age, number of drugs and disease burden. Previous studies of other countries reported 
similar findings [17,18]. A retrospective cohort study conducted in Thailand found infection was significantly related with higher 
hospitalization costs [19]. A meta-analysis study showed that the total costs for the 5 major infections were $9.8 billion per year in US 
[17]. Shelanah A Fernando reported Australia spent more than $1 billion on HAI annually. Moreover, patients and communities would 
suffer significant and unmeasured physical, psychological and economic costs [18]. 

The 30-day poor outcomes rate and 1-year poor outcomes rate of infection subjects were higher than those without infection. But 
only the 30-day poor outcomes rate was independently associated with infection after adjustment. Many researches have reported the 

Table 2 
Healthcare costs and clinical outcomes information of subjects.   

Total(n = 264) Infection(n = 126) Non-infection(n = 138) P value 

Total cost (thousand dollars) 4.94(4.07,5.80) 7.48(5.79,9.16) 2.62(2.29,2.94) <0.001a 

Nursing cost (thousand dollars) 0.35(0.30,0.41) 0.49(0.39,0.58) 0.23(0.20,0.27) <0.001a 

Medicine cost (thousand dollars) 2.08(1.61,2.55) 3.52(2.60,4.44) 0.76(0.64,0.88) <0.001a 

30-day bad clinical outcome rate (%) 120(45.45 %) 76(60.32 %) 44(31.88 %) <0.001a 

1-year bad clinical outcome rate (%) 207(78.41 %) 107(84.92 %) 100(72.46 %) 0.016a  

a P < 0.05. 

Table 3 
Univariate logistic regression analysis of the impact of infection on basic characteristics.   

OR (95%CI) P value 

Age 1.04(1.01,1.07) 0.039a 

Male 1.08(0.61,1.90) 0.788 
Number of diseases 1.06(0.97,1.07) 0.196 
Number of drugs 1.15(1.09,1.21) <0.001a 

Disease Burden 1.14(1.07,1.20) <0.001a 

Length of hospital stay 1.01(0.99,1.02) 0.495 

OR, Odd Ratio; CI, Confidence Interval. 
a P < 0.05. 

Table 4 
Univariate and multivariate logistic regression analysis of the impact of infection on healthcare costs and clinical outcomes.   

Univariate logistic regression Multivariate logistic regression 

OR (95%CI) P value OR (95%CI) P value 

Total cost (thousand dollars) 1.38(1.24,1.54) <0.001a 1.32(1.18,1.49) <0.001a 

Nursing cost (thousand dollars) 15.71(5.55,44.47) <0.001a 11.45(3.49,37.63) <0.001a 

Medicine cost (thousand dollars) 2.43(1.81,3.25) <0.001a 2.37(1.70,3.31) <0.001a 

30-day bad clinical outcome rate (%) 3.25(1.96,5.38) <0.001a 3.07(1.80,5.24) <0.001a 

1-year bad clinical outcome rate (%) 2.14(1.16,3.96) 0.015a 1.43(0.73,2.79) 0.300 

OR, Odd Ratio; CI, Confidence Interval. 
a P < 0.05. 

Table 5 
Univariate and multivariate logistic regression analysis of the impact of HAI on healthcare costs and clinical outcomes.   

Univariate logistic regression Multivariate logistic regression 

OR (95%CI) P value OR (95%CI) P value 

Total cost (thousand dollars) 1.14(1.07,1.21) <0.001a 1.11(1.03,1.19) 0.004a 

Nursing cost (thousand dollars) 4.23(1.83,9.80) 0.001a 2.54(1.03,6.28) 0.043a 

Medicine cost (thousand dollars) 1.38(1.19,1.59) <0.001a 1.31(1.12,1.54) 0.001a 

30-day bad clinical outcome rate (%) 2.874(1.66,4.96) <0.001a 2.72(1.52,4.86) 0.001a 

1-year bad clinical outcome rate (%) 2.37(1.13,4.97) 0.001a 1.66(0.76,3.65) 0.205 

OR, Odd Ratio; CI, Confidence Interval. 
a P < 0.05. 
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similar results of 30-day poor outcomes [20–22]. But a previous study found that about 35 % of HAI patients were readmitted to 
hospital within 1 year after discharge [23]. Carley B. Emerson, MS et al. reported patients with infection might be at increased risk of 
hospital readmission within 1-year after discharge [24]. The differences might be related the larger fraction of older and multi-
morbidity subjects in this study, age and multimorbidity were associated with the 1-year readmission rate [25], and no studies have 
compared the magnitude of the effects of multiple diseases and infection on poor outcomes rates. In addition, the infection in this study 
included IPOA and HAI which was different from many other studies. 

Multimorbidity and polypharmacy may lead to conflicting specialist advice and lack of coordination in the clinical and therapeutic 
management of the patient, which can expose older patients at higher risk of HAI [26].The subgroup analyses of this study showed that 
only HAI was significantly associated with higher costs and 30-day poor outcomes. Another study revealed that HAI was an inde-
pendent risk factor for admission to the ICU and hospital mortality in patients over 85 years of age [27]. Immunosenescence is present 
in all older adults to varying degrees, the normal capabilities of defense against infection declines [28]. Many older adults have mild 
degrees of immunosuppression as a result of immunosenescence, together with age related organ changes, comorbidities, geriatric 
syndromes, frailty, malnutrition, functional dysfunction and, polypharmacy, all of which affect the outcomes of elderly patients with 
HAI. Therefore, it is important to take necessary measures to prevent HAI in hospitalized elderly people [29]. 

In this study, we found that IPOA was not associated with healthcare cost and clinical outcomes. But this was inconsistent with 
previous findings. Gonçalves-Pereira J et al. reported infection, regardless of its place of acquisition, was associated with increased 
mortality of patients admitted to the Intensive Care Unit [30]. Other studies reported severe community-acquired pneumonia patients 
had worse outcomes [31,32]. The differences in the findings may be related to the different populations included in the studies. The 
elderly population has more factors affecting their healthcare costs and outcomes due to the decline in body functions. This might 
make a difference in the extent to which IPOA affects the healthcare costs and outcomes of elderly patients. Therefore, a study with a 
larger sample size is needed to investigate the extent to which each factor affects the healthcare costs and outcomes of elderly patients. 

Besides, we found a relatively high incidence (47.73 %) of infection compared with previous studies [19]. This might be related to 
the older age of the subjects in this study, and the incidence of HAI was higher in older people [33]. Moreover, some studies only 
included the rate of IPOA or HAI, but we included the rate of both IPOA and HAI. Although there was no significant difference in the 
number of diseases between patients with and without infection, the former had a higher drug number and heavier disease burden, and 
the differences were still statistically significant in logistic regression analysis. Similar results were reported by other researchers [34, 
35]. Andrea Ticinesi et al. found that multimorbidity, as measured by the CIRS Comorbidity Score, were independently associated with 
hospital-acquired Clostridium difficile infection risk in elderly hospitalized patients [36]. A longer length of hospital stay was found in 
the infection group, but there was no difference between two groups in logistic regression analysis. This was different from other 
researches [37,38]. This might be related to the fact that the subjects in this study were elderly, and there were more factors to prolong 
the length of hospital stay, which should be further verified by prospective large sample study. 

This study has not only strengths but also limitations. First, this was a single center retrospective study with a relatively small 
sample size of 264 patients, this might lead to higher selection biases and limit the generalizability of the findings. So it is necessary to 
conduct a larger sample study to further validate the findings of this study. Second, we did not specify the site and cause of infection to 
further analyze the strength of the impact of different infections on healthcare costs and poor outcomes rates. But there might be 
differences in the extent to which infections in different systems affect outcomes and healthcare costs, which need to be further 
explored in future studies. Third, although infections were assessed by blood test, asymptomatic infections might have been missed. In 
addition, the healthcare costs classification method may vary from hospital to hospital and will need to be further refined if multicenter 
studies are conducted in the future. 

6. Conclusions 

In conclusion, our results suggested that infection was independently associated with a significantly higher healthcare costs and 30- 
day poor outcomes rate in elderly inpatients with multimorbidity. Preventing infection, especially preventing HAI, might be effective 
in reducing healthcare costs and poor outcomes rate in elderly inpatients with multimorbidity. 
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[27] G. Dimopoulos, D. Koulenti, S. Blot, Y. Sakr, A. Anzueto, C. Spies, J. Solé-Violán, D. Kett, A. Armaganidis, C. Martin, et al., Critically ill elderly adults with 

infection: analysis of the extended prevalence of infection in intensive care study, J. Am. Geriatr. Soc. 61 (2013) 2065–2071. 
[28] R. Elias, K. Hartshorn, O. Rahma, N. Lin, J.E. Snyder-Cappione, Aging, immune senescence, and immunotherapy: a comprehensive review, Semin. Oncol. 45 

(2018) 187–200. 
[29] M.L. Cristina, A.M. Spagnolo, L. Giribone, A. Demartini, M. Sartini, Epidemiology and prevention of healthcare-associated infections in geriatric patients: a 

narrative review, Int. J. Environ. Res. Publ. Health 18 (10) (2021 May 17) 5333. 
[30] J. Gonçalves-Pereira, J.M. Pereira, O. Ribeiro, J.P. Baptista, F. Froes, J.A. Paiva, Impact of infection on admission and of the process of care on mortality of 

patients admitted to the Intensive Care Unit: the INFAUCI study, Clin. Microbiol. Infect. 20 (12) (2014 Dec) 1308–1315. 
[31] S. Haessler, N. Guo, A. Deshpande, M.D. Zilberberg, T. Lagu, P.K. Lindenauer, P.B. Imrey, M.B. Rothberg, Etiology, treatments, and outcomes of patients with 

severe community-acquired pneumonia in a large U.S. Sample, Crit. Care Med. 50 (7) (2022 Jul 1) 1063–1071. 
[32] F. Cedrone, V. Montagna, L. Del Duca, L. Camplone, R. Mazzocca, F. Carfagnini, V. Fortunato, G. Di Martino, The burden of Streptococcus pneumoniae-related 

admissions and in-hospital mortality: a retrospective observational study between the years 2015 and 2022 from a southern Italian province, Vaccines 11 (8) 
(2023 Aug 4) 1324. 

[33] S. Stewart, C. Robertson, J. Pan, S. Kennedy, S. Dancer, L. Haahr, S. Manoukian, H. Mason, K. Kavanagh, B. Cook, J. Reilly, Epidemiology of healthcare- 
associated infection reported from a hospital-wide incidence study: considerations for infection prevention and control planning, J. Hosp. Infect. 114 (2021 Aug) 
10–22. 

[34] W.H. Sheng, W.C. Chie, Y.C. Chen, C.C. Hung, J.T. Wang, S.C. Chang, Impact of nosocomial infections on medical costs, hospital stay, and outcome in 
hospitalized patients, J. Formos. Med. Assoc. 104 (2005) 318–326. 

[35] E. Zimlichman, D. Henderson, O. Tamir, C. Franz, P. Song, C.K. Yamin, et al., Health care-associated infections: a meta-analysis of costs and financial impact on 
the US health care system, JAMA Intern. Med. 173 (2013) 2039–2046. 

[36] A. Ticinesi, A. Nouvenne, G. Folesani, B. Prati, I. Morelli, L. Guida, F. Turroni, M. Ventura, F. Lauretani, M. Maggio, T. Meschi, Multimorbidity in elderly 
hospitalised patients and risk of Clostridium difficile infection: a retrospective study with the Cumulative Illness Rating Scale (CIRS), BMJ Open 5 (10) (2015 Oct 
26) e009316. 

[37] H. Arefian, S. Hagel, D. Fischer, A. Scherag, F.M. Brunkhorst, J. Maschmann, M. Hartmann, Estimating extra length of stay due to healthcare-associated 
infections before and after implementation of a hospital-wide infection control program, PLoS One 14 (5) (2019 May 17) e0217159. 

[38] Q. Zhou, L. Fan, X. Lai, L. Tan, X. Zhang, Estimating extra length of stay and risk factors of mortality attributable to healthcare-associated infection at a Chinese 
university hospital: a multi-state model, BMC Infect. Dis. 19 (1) (2019 Nov 20) 975. 

X. Chen et al.                                                                                                                                                                                                           

http://refhub.elsevier.com/S2405-8440(24)07591-1/sref17
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref17
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref18
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref19
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref19
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref20
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref20
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref21
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref21
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref22
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref22
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref23
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref23
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref24
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref24
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref25
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref25
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref26
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref27
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref27
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref28
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref28
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref29
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref29
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref30
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref30
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref31
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref31
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref32
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref32
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref32
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref33
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref33
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref33
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref34
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref34
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref35
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref35
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref36
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref36
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref36
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref37
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref37
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref38
http://refhub.elsevier.com/S2405-8440(24)07591-1/sref38

	Impact of infection on healthcare costs and clinical outcomes in elderly hospitalized patients with multimorbidity
	1 Introduction
	2 Materials and methods
	2.1 Study design and participants
	2.2 Disease burden
	2.3 Healthcare costs

	3 Clinical outcomes
	3.1 Statistical analysis

	4 Results
	4.1 Patient characteristics
	4.2 Comparison between subjects with infection and without infection
	4.3 Logistic regression analysis

	5 Discussion
	6 Conclusions
	Ethical approval
	Informed consent
	Consent for publication
	Data availability
	Funding information
	Authors’ contributions
	Declaration of competing interest
	Acknowledgements
	Abbreviations
	References


