
ABSTRACT

Malnutrition affect clinical outcomes in hospitalized old age patients, but the data on 
the related outcomes on the basis of different age categories are still limited. We aimed 
to investigate the interplay of associations among body mass index (BMI), falls risk, and 
mortality rate in different older adult patient age categories. This retrospective study included 
hospitalized patients aged ≥ 65 years who received artificial nutrition. Demographic, 
biochemical, and survival data were collected. BMI was evaluated using the World Health 
Organization BMI cutoffs for Asians, and patients were classified into high (≥ 23.0 kg/m2), 
normal (18.5−22.9 kg/m2), and low (< 18.5 kg/m2) BMI groups. The Morse Fall Scale was used 
to assess falls risk. By age categories, all patients (n = 4,642) were divided into the 65−74 (n 
= 2,649) and ≥ 75 (n = 1,993) years age groups. We found that the proportion of low-BMI and 
high risk of falls increased with age. Further, low-BMI was associated with increased falls 
risk in both age groups. Overall survival rate tended to be lower in the low-BMI and ≥ 75 
years group than that in other patient groups, but did not differ significantly compared with 
the low-BMI and 65–74 years group. Low-BMI was associated with increased falls risk and 
mortality; however, the association depended on specific patient age groups.
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INTRODUCTION

Malnutrition and falls are important indicators for quality improvement and safety in 
hospitals, and affect mortality, particularly in old age inpatients [1-4]. Previous studies 
have shown that > 30% of hospitalized old age patients have worsening nutritional status in 
comparison to that at admission [5]. Although nutritional status deterioration may be related 
to various factors, to date, age has been identified as a major risk factor for malnutrition, 
and the prevalence of malnutrition remains high in old age patients [6]. Clinically, old 
age patients are generally considered a single homogeneous group, and the association of 
nutritional management limitations or benefits on age (for example, youngest-old vs. oldest-
old) is not considered in clinical decisions. Hence, the data on the outcomes of malnutrition 
on the basis of different age categories are still limited [7].
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Malnourished old age adults are predicted to have a higher mortality risk [3]. The body mass 
index (BMI) has been shown to adequately predict mortality in old age adults [8,9]; however, 
the relationship between mortality and BMI is not linear but rather U-shaped in community-
based populations [10-12], and hence, the association between BMI and mortality is still 
unclear in hospital settings [13]. Furthermore, uniform application of BMI criteria may not be 
possible in specific old age Asian and Western populations [14].

Falls are common in old age hospitalized patients and result in adverse outcomes [1,2,4,15]. 
Fall assessment tools have been developed to predict falls risks so that prevention screening 
efforts can target patients most susceptible to falls [16]. Compared to those who received low 
risk scores based on the assessment tools, patients who received high scores are 10-times 
more likely to experience a fall at the hospital [2,15]. Furthermore, a previous study showed 
3.5-times higher mortality rate in the high-risk of falls group than that in the low-risk of 
falls group, suggesting that a high-risk score in the assessment tools may be associated with 
markedly adverse prognostic implications [1,4]. Therefore, assessing the risk of falls using 
highly predictive specific tools for the hospitalized patient is fundamental to effective fall 
prevention nursing strategies.

The nutritional status has been shown to be associated with the risk of falls [6,17-22]; 
malnourished patients have a 2-fold higher chance of falls during the hospital stay than 
non-malnourished patients. This may be due to sarcopenia in malnourished patients, leading 
to decreasing physical function by loss of muscle mass and decreasing muscle strength and 
power [20-22]. Despite the availability of several studies, no consensus has yet been reached 
on the association of nutritional status with the risk of falls based on different parameters 
such as diverse hospital settings and patient age; most studies involved community-dwelling 
old age adults [20,21,23,24].

Furthermore, nutritional status deterioration is associated with negative clinical outcomes, 
such as postoperative complications, impaired wound healing, infections, pressure ulcers, 
and prolonged hospital stay [1,13,25]. Therefore, the American Society for Parenteral and 
Enteral Nutrition (ASPEN) and the European Society for Clinical Nutrition and Metabolism 
(ESPEN) recommend addressing the nutritional status in acute-care hospital settings [26-28]. 
This is particularly crucial for nutritionally vulnerable old-age patients, who have a higher 
potential risk of associated clinical complications than younger patients.

Although several commonly used nutritional assessment tools exist, the gold standard tool 
remains unknown. However, while these tools include BMI as a component when identifying 
malnutrition risk, evaluation of nutritional status may also be based on BMI alone [5-8,10-
14,18-24]. In clinical practice, for routine nutritional assessment, BMI is a simple, feasible, 
cost effective, and pragmatic measure for the clinical staff to calculate. Therefore, in this 
study, BMI was used as the representative indicator for diagnosing malnutrition [14].

This study aimed to 1) identify the relationship between BMI and falls risk in hospitalized old 
age adults who require nutritional management, by age categories, and 2) evaluate all-cause 
mortality as a long-term prognosis of BMI by age categories.
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MATERIALS AND METHODS

Study design and participants
This retrospective study collected data of 15,066 patients (≥ 65 years of age) who had received 
artificial nutrition from the nutritional support team (NST) during their hospital stay at 
one tertiary hospital in Seoul between January 2010 and December 2017. Traditionally, 
NST includes a physician, nurse, dietitian, and pharmacist, and the purpose of the NST is 
to provide a safe and appropriate nutrition support therapy to patients [28]. Based on the 
results of the nutritional status evaluation, the NST referral can be applied to those patients 
who are at risk of malnutrition or those who do not currently have nutritional problems 
but have insufficient oral intake due to surgery or other reasons [29]. Recently, cancer has 
been defined as a chronic disease that is quickly, inevitably, and over time, transitioning 
from a fatal disease to a manageable condition [30]. Therefore, cancer patients who 
underwent curative resection were included in this study analysis. Exclusions were short-term 
admissions for simple interventions or examinations (n = 158), patients receiving palliative 
care for stage IV cancer with metastasis or recurrence (n = 6,810), and intensive care unit 
(ICU) admissions (n = 2,488). Finally, a total of 4,642 patients who were hospitalized for > 7 
days for cancer-related or non-cancer treatment were included in this study.

Data collection and measurements
Data on the demographic (age, sex, education level, economic status, marital status, 
smoking, alcohol consumption), anthropometric (height and weight), disease-specific 
(diagnosis at that time of admission, medical department [internal medicine or surgery], 
type of comorbidity, number of comorbidities, current medication, information for intensive 
care unit admission, and death date), and biochemical nutrition-related (serum protein, 
albumin, cholesterol, hemoglobin, and C-reactive protein levels) factors were collected. The 
total amount of alcohol consumed per week was estimated by multiplying the averages of 
the weekly frequency and amount consumed in one session. In the 2017 National Survey of 
Older Koreans, the proportions of older adults aged 65−74 and over 75 years were reported to 
be about 57% and 43%, respectively; the proportion of those aged 75 years or more has been 
confirmed to be increasing continuously [31]. In addition, recent nutrition related studies 
have reported comparable clinical outcomes for groups classified into 65–74 years (young-
old) and 75 or older (old-old) [32,33]. Therefore, in this study, based on age, participants 
were categorized into 2 groups: 1) 65−74 years old and 2) ≥ 75 years old.

The types of artificial nutrition were classified as enteral nutrition (EN) or parenteral 
nutrition (PN). If both of these types were applied, only one dominant method was chosen as 
the main type of artificial nutrition. The nutritional status was evaluated at admission as per 
the World Health Organization (WHO) Asian BMI classification [14], and based on the BMI, 
patients were classified into 3 categories: 1) high-BMI (BMI ≥ 23.0 kg/m2), 2) normal-BMI 
(BMI 18.5−22.9 kg/m2), and 3) low-BMI (BMI < 18.5 kg/m2). Further, this study focused on the 
low-BMI group, defined as the undernutrition group by the WHO criteria [14].

The Morse Fall Scale (MFS) is a simple and widely used method to assess falls risk, and has 
been proven to be effective in different settings, including hospitals; patients categorized in 
high risk group according to the MFS represent more likelihood of falling than that of those 
categorized in low risk group [16]. The MFS is composed of 6 items: 1) a history of falling in 
the past 3 months (yes = 25; no = 0), 2) secondary diagnosis (yes = 15; no = 0), 3) ambulatory 
aids (furniture = 30; crutches/cane/walker = 15; bed rest/nurse assist = 0), 4) intravenous 
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therapy (yes = 20; no = 0), 5) gait (impaired = 20; weak = 10; normal/bed rest/immobile = 0),  
and 6) mental status (forgets limitations = 15; oriented to own ability = 0). These items are 
scored as no risk (0−24), moderate risk (25−44), or high risk of falls (≥ 45) by the Korean 
version of the MFS [34]. BMI and MFS analysis was conducted on patients’ data collected at 
the time of admission.

Ethical considerations
This study was approved by the Institutional Review Board of Seoul National University 
Hospital (approval number: H-1804-177-944). All procedures followed were in accordance 
with the ethical standards of the responsible committee on human experimentation and 
tenets of Helsinki Declaration. Because of the retrospective design and low risk of this study, 
the informed consent requirement was waived.

Data analysis
All the statistical analysis was conducted using IBM SPSS for Windows, version 23.0 software 
package (IBM, Armonk, NY, USA). Continuous variables are represented as the mean ± 
standard deviation. Student’s t-test and analysis of variance were performed for variables with 
normal distribution. Categorical data are described using values and percentages, and were 
compared using Pearson’s χ2 test. Kaplan−Meier estimates were used to evaluate all-cause 
mortality. Statistical significance was set at p < 0.05.

RESULTS

Demographic characteristics
Table 1 shows the demographic characteristics of the patients (n = 4,642). The mean age was 
74.2 ± 6.6 years, and the majority of the patients were male (61.9%). The 65−74 and ≥ 75 years 
old patients’ groups included 2,649 (57.1%) and 1,993 (42.9%) patients, respectively.

Clinical characteristics
Table 2 shows the clinical characteristics of the patients. A total of 3,699 (79.7%) and 943 
(20.3%) patients were diagnosed with non-cancer diseases and cancer (patients who had 
completed curative resection), respectively. MFS classified 118 (15.9%) patients as the high-
risk patients for falls; the proportion of high falls risk patients was significantly higher in  
≥ 75 years age-group of patients than that in the 65−74 age-group (p = 0.003). Low-BMI was 
observed in 719 (20.9%) patients, and the proportion was significantly higher in the ≥ 75 years 
age-group than in the 65−74 years age-group (p = 0.029).

Levels of biochemical nutritional markers
The levels of serum albumin (p < 0.001), protein (p = 0.002), total cholesterol (p < 0.001), 
and C-reactive protein (p = 0.003) decreased with increasing patients’ age (Table 2); the 
haemoglobin levels were similar between the 2 aged-based groups; however, like other 
biochemical nutritional markers, they were lower than normal levels (p = 0.690).

BMI and falls risk
Table 3 shows the distribution of falls risk in each BMI group by age. Among the low-BMI 
patient population, 76.6% of those in the 65-74 years age group had a moderate-to-high falls 
risk, whereas this proportion was 71.2% among those in the ≥ 75 years age group. The rates 
of ‘high risk’ from falls risk assessment according to BMI were as follows: the low-BMI group 
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had significantly higher rates than other BMI groups in both 65–74 years and ≥ 75 years aged-
group (25.0% [low BMI] vs. 9.2% [normal BMI] vs. 10.1% [high BMI], p < 0.001) and ≥ 75 
years age groups (26.9% [low BMI] vs. 17.4% [normal-BMI] vs. 13.8% [high-BMI], p = 0.047).

All-cause mortality
Figure 1 shows the all-cause mortality according to BMI as per age categories. The survival 
rates tended to be lower (p = 0.041) in the low-BMI group than those in the other BMI-based 
groups (Figure 1A). No significant difference (p = 0.669) was noted in survival rates among 
BMI groups in the 65−74 years age group (Figure 1B). However, the survival rates of patients 
in the ≥ 75 years age group tended to be lower (p = 0.028) in the low-BMI group than those in 
the other groups (Figure 1C).
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Table 1. Demographic characteristics of study participants according to age group
Variables All  

(n = 4,642)
65–74 years  

(n = 2,649, 57.1%)
≥ 75 years  

(n = 1,993, 42.9%)
p value

Age (yr) 74.2 ± 6.6 69.6 ± 2.8 80.4 ± 4.8 < 0.001
Sex < 0.001

Male 2,872 (61.9) 1,717 (64.8) 1,155 (58.0)
Female 1,770 (38.1) 932 (35.2) 838 (42.0)

Type of nutrition < 0.001
Enteral nutrition 1,838 (39.6) 914 (34.5) 924 (46.4)
Parenteral nutrition 2,804 (60.4) 1,735 (65.5) 1,069 (53.6)

Marital status < 0.001
Married 4,074 (89.0) 2,411 (92.2) 1,663 (84.8)
Widowed 413 (9.0) 143 (5.5) 270 (13.8)

Others (single/divorced etc.) 89 (1.9) 61 (2.3) 22 (1.4)
Existence of spouses < 0.001

Yes 4,074 (89.0) 2,411 (92.2) 1,663 (84.8)
No 502 (11.0) 204 (7.8) 298 (15.2)

Education level < 0.001
Elementary school 1,131 (24.4) 579 (21.8) 552 (27.8)
Middle school 690 (14.9) 466 (17.6) 224 (11.3)
High school 1,086 (23.4) 701 (26.5) 385 (19.4)
University or above 1,161 (25.1) 625 (23.6) 536 (26.9)
Non-response 569 (12.3) 277 (10.5) 292 (14.7)

Economic status <0.001
High level 228 (5.2) 94 (3.8) 134 (7.1)
Middle level 1,574 (36.1) 923 (37.4) 651 (34.4)
Low level 576 (13.2) 370 (15.0) 206 (10.9)
Non-response 1,984 (45.5) 1,083 (43.8) 901 (47.6)

Smoking < 0.001
Yes 464 (10.1) 329 (12.6) 135 (6.9)
No (quitted) 4,111 (89.9) 2,288 (87.4) 1,823 (93.1)

Smoking (pack-year) 39.30 ± 13.67 38.32 ± 12.45 41.69 ± 16.07 0.030
Alcohol consumption < 0.001

Yes 552 (12.1) 372 (14.2) 180 (9.2)
No 4,024 (87.9) 2,245 (85.8) 1,779 (90.8)

Heavy drinker (≥ 210 g/week) 166 (3.6) 116 (4.4) 50 (2.5) 0.001
Values are presented as mean ± standard deviation or number (%).
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DISCUSSION

Malnutrition and falls risk affect patients of all the age groups; however, old age adults are 
more vulnerable [6]. Although the negative associations of malnutrition with mortality and 
falls risk in old age adults have been verified in several previous studies, a detailed analysis on 
the basis of different age categories was still lacking.

There are many assessment tools and varying diagnostic criteria for malnutrition [5,8,10-
14,18-24]. Although the most appropriate tool for evaluating malnutrition in older adults is 
unknown, very low BMI, an indication of malnutrition, is associated with negative clinical 
outcomes in older adults [8,9]. In this study, BMI was used to evaluate the nutritional status 
in old age groups, and low-BMI was considered as indicating malnutrition. This study 
showed significant differences in low-BMI and falls risk between the two age groups (< 75 and 
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Table 2. Clinical characteristics of study participants according to age group
Variables All (n = 4,642) 65–74 years  

(n = 2,649, 57.1%)
≥ 75 years  

(n = 1,993, 42.9%)
p value

Comorbidity < 0.001
No 918 (19.8) 618 (23.3) 300 (15.1)
Yes 3,724 (80.2) 2,031 (76.7) 1,693 (84.9)
1 1,989 (53.4) 1,114 (54.8) 875 (51.7)
2 1,289 (34.6) 675 (33.2) 614 (36.3)
3 410 (11.0) 223 (11.0) 187 (11.1)
≥ 4 34 (0.9) 19 (0.9) 15 (0.9)

Comorbidity 1.59 ± 0.72 1.58 ± 0.72 1.61 ± 0.72 0.192
Medical department < 0.001

Internal medicine 2,888 (62.2) 1,530 (57.8) 1,358 (68.1)
Surgery 1,754 (37.8) 1,119 (42.2) 635 (31.9)

Cancer diagnosis < 0.001
Yes 943 (20.3) 664 (25.1) 279 (14.0)
No 3,699 (79.7) 1,985 (74.9) 1,714 (86.0)

Fall risk assessment (n = 743)* 743 (100.0) 396 (53.3) 347 (46.7) 0.003
High risk 118 (15.9) 51 (12.9) 67 (19.3)
Moderate risk 246 (33.1) 121 (30.6) 125 (36.0)
No risk 379 (51.0) 224 (56.6) 155 (44.7)

BMI (kg/m2) (n = 3,434)† 21.54 ± 3.69 21.67 ± 3.66 21.36 ± 3.73 0.018
Low-BMI (BMI < 18.5) 719 (20.9) 399 (19.6) 320 (22.9) 0.029
Normal-BMI (18.5 ≤ BMI < 23) 1,553 (45.2) 921 (45.2) 632 (45.2)
High-BMI (BMI ≥ 23) 1,162 (33.8) 717 (35.2) 445 (31.9)

Albumin (g/dL) 3.08 ± 0.59 3.12 ± 0.61 3.03 ± 0.55 < 0.001
Protein (g/dL) 6.12 ± 0.88 6.15 ± 0.90 6.06 ± 0.85 0.002
Total cholesterol (mg/dL) 134.20 ± 44.69 136.31 ± 46.98 131.4 1± 41.30 < 0.001
Hemoglobin (g/dL) 10.62 ± 1.73 10.63 ± 1.76 10.61 ± 1.68 0.690
CRP (mg/dL) 4.20 ± 5.80 4.44 ± 6.07 3.90 ± 5.42 0.003
Values are presented as mean ± standard deviation or number (%).
BMI, body mass index; CRP, C-reactive protein.
*Exclude missing values.

Table 3. Association BMI and falls risk according to age group
Variables 65–74 years (n = 328, 56.5 %) ≥ 75 years (n = 253, 43.5 %)

BMI p value BMI p value
Low-BMI Normal-BMI High-BMI Low-BMI Normal-BMI High-BMI

Risk of falls assessment < 0.001 0.047
High risk 17 (25.0) 13 (9.2) 12 (10.1) 14 (26.9) 21 (17.4) 11 (13.8)
Moderate risk 29 (42.6) 40 (28.4) 28 (23.5) 23 (44.3) 37 (30.6) 28 (35.0)
No risk 22 (32.4) 88 (62.4) 79 (66.4) 15 (28.8) 63 (52.1) 41 (51.2)

Values are presented as number (%).
BMI, body mass index.
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≥ 75 years) who required nutritional support at the time of hospitalization. Additionally, it 
revealed that patients ≥ 75 years old with low-BMI tended to show association with mortality.

Old age adults are hospitalized more often than young patients due to associated chronic 
comorbidities. During the hospital stay, patients’ intake is often poor due to the lack of 
appetite; as reported, most patients in the hospital eat less than 50% of the served meals, 
leading to an increase in the proportion of patients with malnutrition [35]. Further, it was 
also reported that among old age patients who were not malnourished at admission, 37% 
showed malnutrition during hospitalization at the facility or hospital [5]. NST referrals 
are made for patients at risk of malnutrition or patients with potential risk of worsening 
nutritional status due to insufficient oral intake following surgery or other reasons, 
despite no current nutritional problems. In this study, the participants were selected from 
vulnerable older adult groups and referred for nutritional support by the NST at the time of 
hospitalization. However, even for the same participants, the prevalence of undernutrition 
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Figure 1. Kaplan-Meier curve comparing overall survival on BMI. 
Kaplan-Meier curve comparing overall survival on BMI in (A) overall hospitalized older adults, (B) hospitalized older adults with aged 65–74 years, and (C) 
hospitalized older adults with aged ≥ 75 years. 
BMI, body mass index (kg/m2).
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and clinical outcomes vary depending on the timing of assessment and provision of 
nutritional therapy. This study analyzed data collected at the time of admission, besides 
mortality that was measured as a long-term outcome, and hence, the effect of NST nutritional 
support during hospitalization was not reflected in the results.

In general, the prevalence of malnutrition varies depending on methods used for assessment, 
such as the anthropometric indicators or nutritional assessment tools [36-39]. In a previous 
prospective multicenter study, about 18% of the old age adults were found to be malnourished, 
and age was indicated as an important influencing factor [38]. In this study, patients aged 
≥ 75 years were found to have a higher incidence of low-BMI than patients aged between 
65 and 74 years at the time of hospital admission. This suggests that among hospitalized 
old age adults who required nutritional therapy at the time of admission, the proportion of 
patients potentially at risk of deteriorating nutritional status was high in the 65−74 years age 
group (young old age patients), while those aged ≥ 75 years were already more likely to be 
undernourished. Hence, patients aged ≥ 75 years require practical nutritional interventions 
focused on improving the worsening nutritional status, while efforts to prevent deteriorating 
current nutritional status would be helpful for patients in the 65−74 years age group.

Biochemical nutritional markers are important indicators that reflects the nutritional status. 
Low albumin and hemoglobin levels are common among hospitalized patients and are 
important parameters in the assessment of nutritional status in both acute and chronically 
ill patients [40]. In this study, biochemical nutritional markers were significantly lower than 
normal levels and associated with aging. Although the hemoglobin level analysis showed 
that there was no difference according to age, both groups showed significantly lower levels 
than normal. Therefore, biochemical nutritional markers are also worsening with increasing 
age and should be closely monitored as indicators of nutritional status when providing 
nutritional intervention for those who are referred to the NST.

Malnutrition increases falls risk [6,12,20,24,41], and BMI should be evaluated when assessing 
the risk for falls [20,24]. However, malnutrition was rarely mentioned as a risk factor for 
falls [23,42], and some studies have found no significant association [17,18] or U-shaped 
association [41] between the nutritional status and falls. This study showed that low-BMI, but 
not high-BMI, is associated with falls risk. These results were consistent with previous study 
suggesting increased falls risk in individuals with the lowest BMI [24]. Further, about 70% of 
the old age adults with low-BMI (all age groups) were found to have a moderate to high falls 
risk in this study. The impact of low-BMI on the falls risk may be related to sarcopenia, which 
can aggravate the decline in muscle and physical function [20-22,43]. The causes of falls are 
multifactorial, and include the nutritional status, health conditions, environmental factors 
and activities, and drug therapy [44,45]. These factors, other than the nutritional status, were 
included in previously developed screening tools for assessing falls risk. Since falls have also 
been observed in some patients classified as having low falls risk by MFS, additional new 
factors affecting falls need to be identified to improve the accuracy of the falls assessment 
tools [1,2,4]. Although this study provides evidence that lower BMI tended to be associated 
with higher falls risk in hospitalized older patients, further iterative studies are needed. 
Hence, BMI, as an easy nutritional assessment measure may provide additional screening 
assistance for patients at high-risk of falls in the clinical settings. Furthermore, improving the 
nutritional status of the patients may be considered an appropriate fall prevention strategy to 
successfully reduce falls risk. The potential relationship between the nutritional status and 
falls risk is identifiable by collection of information from various clinical settings. Additional 
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studies using other well-known falls risk screening tools such as Hendrich Fall Risk Model 
(HFRM) and the St. Thomas Risk Assessment Tool In Falling Elderly Inpatients (STRATIFY) 
are required to clearly evaluate the interplay between nutritional status and falls risk. Further 
evaluation of BMI is needed to determine its predictive validity for falls risk [46,47].

This study also strengthens the importance of age in low-BMI and falls risk; the prevalence 
of both increased as the age of the patients increased, and individuals with higher mean age 
were found to be more vulnerable. We found that the proportion of patients with moderate 
or high falls risk was 11.8% higher in patients aged ≥ 75 years than that of those aged 65−74 
years; this not only supports previous results [20,21,23,24] but also confirms age-dependent 
differences. In this regard, with increasing age in the older adults, more attention should be 
focused on the deterioration of nutritional status and falls risk: this may be important for 
planning adequate prevent interventions in clinical fields.

Nutritional status changes constantly depending on various clinical conditions, and mortality 
may be also dynamically affected [48]. Mortality is significantly associated with malnutrition 
[11,25,38,43,44,49], and malnutrition is identified as an independent risk factor for mortality 
in old age adults [50]. Further, old age patients with low-BMI also showed association with 
increased mortality risk [11,49,50]. In this study, low-BMI did not affect the mortality rate in the 
65−74 years age group; however, in those aged ≥ 75 years, it was affected by low-BMI, indicating 
more negative clinical outcomes. Therefore, even among old-aged adults, the nutritional status 
has a different effect on mortality when the age was further categorized. Thus, the nutritional 
status of those aged ≥ 75 years old requires more attention from the time of admission. Efforts 
to improve the nutritional status may be expected to improve the survival rate; it is necessary to 
continuously accumulate data on BMI and mortality, in various situations.

This study had certain limitations. First, due to the retrospective nature of this study, all 
the factors that can affect the nutritional status of hospitalized old age patients were not 
analyzed. Second, this study evaluated the nutritional status of the participants by using 
the BMI criteria only. Additional evaluation using anthropometric measurements, such 
as the degree of weight changes or various nutritional assessment tools, such as the Mini 
Nutritional Assessment tool, to evaluate the nutritional status of hospitalized elderly are 
required. Third, this study analyzed variables measured at the time of admission, and hence, 
the effect of the nutritional support from NST during hospitalization could not be analyzed. 
Future studies should focus on understanding the effects of strategic nutrition interventions 
according to different age categories.

CONCLUSION

This study findings indicated that the low-BMI and falls risk increased with aging. Further, 
low-BMI was associated with increased falls risk. Although low-BMI was found to be correlated 
with mortality, age-dependency was observed. Hence, age-specific strategies are needed to 
improve falls risk and low-BMI occurrence. Finally, vigorous efforts to manage the nutritional 
status and falls risk may reduce negative clinical outcomes in old age hospitalized patients.
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