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Background/Aims: The impact of malnutrition on the outcome of hospitalized 
adults with community-acquired pneumonia (CAP) has not been fully investigat-
ed. This study evaluated the prevalence and prognostic significance of malnutri-
tion in a Korean population with CAP.
Methods: In total, 198 patients with CAP from November 2014 to September 2015 
were analyzed retrospectively. We assessed the prevalence of malnutrition and 
the risk factors for 2-year mortality. Furthermore, we divided the patients into 
two groups: elderly (age ≥ 65 years, n = 131) and non-elderly (age < 65 years, n = 67). 
Subgroup analyses were performed in the elderly group through propensity score 
matching.
Results: The prevalence of malnutrition was 39.4%, and the proportion of pa-
tients with malnutrition was significantly higher (53.4% vs. 11.9%, p < 0.001) in the 
elderly group than in the non-elderly group. In-hospital mortality, 1-year mor-
tality, and 2-year mortality rates were 4.5%, 19.2%, and 26.8%, respectively. Multi-
variate Cox regression analyses revealed that malnutrition (odds ratio [OR], 2.52; 
95% confidence interval [CI], 1.39 to 4.60; p = 0.002) and the Charlson comorbidity 
index score (OR, 1.30; 95% CI, 1.17 to 1.45; p < 0.001) were associated with 2-year 
mortality. 
Conclusions: Malnutrition was common and associated with a poor long-term 
outcome in patients with CAP, particularly the elderly. A routine nutritional as-
sessment at admission is mandatory as a first step for appropriate nutritional 
therapy. 
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INTRODUCTION

Community-acquired pneumonia (CAP) is one of the 
main causes of morbidity and mortality, and the prog-
nosis depends on many factors including nutritional 
status [1-4]. Malnutrition is associated with many ad-

verse clinical outcomes including longer length of hos-
pital stay, increased morbidity and mortality, and in-
creased hospital costs [5,6]. Therefore, early recognition 
of malnutrition at admission and early nutritional ther-
apy in hospitalized patients are important in addition to 
treating the underlying diseases. 
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In particular, malnutrition in the elderly is a major 
health problem [7]. In Korea, the population is aging at a 
faster rate than in other countries, and it is expected that 
the numbers of elderly individuals with CAP will in-
crease in line with the increase in the elderly population 
[8]. Although many Korean studies have reported the 
incidence of CAP and its associated risk factors, there 
is a lack of information regarding malnutrition [9-12]. 
Furthermore, no comparative information is available 
on the prevalence of malnutrition in these patients. We 
compared the prevalence of malnutrition between el-
derly and non-elderly groups and assessed the risk fac-
tors for long-term mortality. Furthermore, we focused 
on malnutrition in the elderly with CAP and performed 
subgroup analyses to better understand the influence of 
age and nutritional status. 

METHODS

Patients
Eligible patients included those aged ≥ 18 years old who 
were admitted to a tertiary teaching hospital (1,200 beds) 
due to pneumonia between November 2014 and Septem-
ber 2015. CAP was defined as an acute community-ac-
quired infection of the pulmonary parenchyma and was 
confirmed radiologically. The inclusion criteria com-
prised the presence of new chest radiographic infiltrates 
on admission, and at least one major or two minor crite-
ria, as follows. The major inclusion criteria were cough, 
sputum, or fever (38°C), and the minor inclusion criteria 
were dyspnea, pleuritic chest pain, pulmonary consoli-
dation, and leukocytosis > 12,000/mL. We excluded pa-
tients who had been admitted to the hospital within the 
previous 90 days, immunosuppressed patients (patients 
with acquired immunodeficiency syndrome, or those 
receiving chemotherapy and/or corticosteroids [equiva-
lent prednisone dose: 20 mg/day]), and those who had 
required regular hemodialysis (> 2 sessions per week) 
within the previous 30 days. All patients who were trans-
ferred from a nursing home were excluded to rule out 
healthcare-associated pneumonia. Patients classified as 
“do not resuscitate” were excluded. The patients were di-
vided into two groups: an elderly group (age ≥ 65 years) 
and a non-elderly group (age < 65 years). Malnutrition 
was assessed by clinical nutritionists within 48 hours of 

admission according to our hospital protocol, which was 
structured based on the Academy of Nutritional and Di-
etetics consensus criteria [13,14]. No single parameter is 
definitive for adult malnutrition; therefore, patients who 
were identified as having two or more of the following 
six characteristics were diagnosed with malnutrition: in-
sufficient energy intake (duration = week, amount = % of 
target calorie), weight loss (duration = week, amount = % 
loss), loss of muscle mass (quadriceps and deltoids), loss 
of subcutaneous fat (triceps, chest), localized or general-
ized fluid accumulation (ankle, sacrum, and ascites), and 
diminished functional status measured using handgrip 
strength. Subsequently, malnutrition was classified into 
five criteria according to International Classification of 
Disease 9 clinical modification codes such as kwashior-
kor, marasmus, protein calorie malnutrition, moderate 
malnutrition, or mild malnutrition. Chronic malnutri-
tion was defined as a patient who had a reduced calorie 
intake < 75% for > 1 month and/or who lost more than 
5% of their body weight in more than 1 month.

Data collection and analyses
Data were collected and analyzed retrospectively. The 
following information was reviewed from patient med-
ical records: demographic data, pneumonia severity 
index (PSI), risk factors, variables associated with nutri-
tional status, the Charlson comorbidity index (CCI), the 
metabolic index, and clinical outcome. The survival of 
all patients was confirmed at each time point by con-
firming the loss of health insurance qualification.

Statistical analyses
Statistical analyses were conducted using R software ver-
sion 3.0.1 (http://www.R-project.org). Descriptive statis-
tics included frequency analyses (percentages) for cate-
gorical variables and means, and standard deviations for 
continuous variables. To test for differences in clinical 
and laboratory findings according to age group or nu-
trition group, the Wilcoxon rank-sum test was used for 
continuous variables, as appropriate. The chi-square test 
or Fisher’s exact test was used for discrete variables. Cox 
regression analyses were performed to identify predic-
tors of 2-year mortality. After univariate analyses, signif-
icant and borderline (p ≤ 0.05) values were entered into 
stepwise backward multivariate Cox regression analyses. 
Two-way interaction terms were tested among the re-
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maining significant variables. To approximate a random 
assignment in the elderly, the propensity score match-
ing method was used to create sets of patient groups 
with and without malnutrition specifically, which were 
adjusted for their ages and rates of intensive care unit 
(ICU) admission [15]. We used a genetic matching algo-
rithm that automates the process of searching for a good 
match result [16,17]. A genetic search algorithm can find 
a set of weights for each covariate such that the opti-
mal balance can be achieved after matching. A genetic 
matching method was used to obtain the optimal ratio 
between the two groups without the ratio being limited 
to 1:1 or 1:2. The process was repeated until we obtained 
datasets with no statistically significant differences for 
age and rates of ICU admission. A two-sided p < 0.05 was 
considered statistically significant.

Ethics statement
This study was approved by the Institutional Review 
Board of Pusan National University Yangsan Hospital 
(05-2017-180). The requirement of informed consent 
from the patients was waived due to the retrospective 
nature of this study.

RESULTS

In total, 478 patients admitted to our hospital due to 
pneumonia from November 2014 to September 2015 
were retrospectively reviewed. Of these patients, 198 
were included in this analysis (Fig. 1). The patients were 
divided into two groups: elderly (age ≥ 65 years, n = 131) 
and non-elderly (age < 65 years, n = 67). 

Clinical characteristics of the elderly and non-elder-
ly groups
The characteristics of the patients according to age 
group are shown in Table 1. The overall prevalence of 
malnutrition was 39.4%. The proportion of patients with 
malnutrition was significantly higher (53.4% vs. 11.9%, p 
< 0.001) and body mass index (BMI) was significantly 
lower (21.1± 3.5 kg/m2 vs. 22.7± 4.0 kg/m2, p = 0.004) in the 
elderly group than in the non-elderly group. In particu-
lar, the proportions of patients with kwashiorkor (9.2% 
vs. 0%, p = 0.011), protein calorie malnutrition (16.8% 
vs. 1.5%, p = 0.001), and malnutrition of a mild degree 

(22.1% vs. 10.4%, p = 0.044) were significantly higher in 
the elderly group than in the non-elderly group. The ra-
tio of chronic malnutrition was also significantly higher 
(24.4% vs. 3.0%, p < 0.001) in the elderly group than in the 
non-elderly group. No significant difference in the met-
abolic index for nutrition was observed between the two 
groups. The CCI score was significantly higher (5.7 ± 2.1 
vs. 2.5 ± 1.9, p < 0.001), and the PSI score was significantly 
lower (82.7 ± 33.2 vs. 90.3 ± 24.2, p < 0.001) in the elderly 
group than in the non-elderly group. The proportion 
of patients with a PSI classification above IV was lower 
in the elderly group than in the non-elderly group (PSI 
class IV and V: 39% vs. 44.8%, p = 0.039). 

Clinical outcomes of the elderly and non-elderly 
groups
The discharge rate (81.7% vs. 97.0, p = 0.005), interme-
diate survival rate (1-year survival: 75.6% vs. 91.0%, p = 
0.009), and long-term survival rate (2-year survival: 
67.2% vs. 85.1%, p = 0.007) were significantly lower in the 
elderly group than in the non-elderly group (Table 2). 

Risk factors for 2-year mortality
Age, nutritional status, PSI, and CCI were evaluated to 
identify independent risk factors for 2-year mortality. 
Univariate analyses showed that elderly (≥ 65 years) (odds 
ratio [OR], 2.70; 95% confidence interval [CI], 1.26 to 5.38; 
p = 0.005), malnutrition (OR, 3.82; 95% CI, 2.16 to 6.76; p < 
0.001), CCI score (OR, 1.37; 95% CI, 1.24 to 1.52; p < 0.001), 
renal replacement therapy (OR, 3.87; 95% CI, 1.64 to 9.13; 
p = 0.002), and BMI (OR, 0.89; 95% CI, 0.82 to 0.98; p = 

Figure 1. Enrollment diagram. About 39% of the hospital-
ized patients with community-acquired pneumonia had 
malnutrition at admission. Approximately one half of the 
elderly patients with community-acquired pneumonia (CAP) 
were initially malnourished. DNR, do not resuscitate. 

478 Eligible patients

280 Exclusion
       18 DNR
       262 Non-CAP

198 Enrolled patients

131 Elderly

70 Malnutrition

Propensity score matching

61 Well-nourished

37 Malnutrition 50 Well-nourished

67 Non-elderly

8 Malnutrition 59 Well-nourished
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Table 1. Baseline characteristics of study population according to age group

Variable Elderly (n = 131) Non-elderly  (n = 67) p value

Age, yr 75.5 ± 6.5 50.9 ± 11.1 < 0.001

Male sex 74 (56.5) 42 (62.7) 0.402

BMI, kg/m2 21.1 ± 3.5 22.7 ± 4.0 0.004

Malnutrition 70 (53.4) 8 (11.9) < 0.001

Classification of malnutrition 

Kwashiorkor 12 (9.2) 0 0.011

Marasmus 6 (4.6) 0 0.075

Protein-Calorie malnutrition 22 (16.8) 1 (1.5) 0.001

Malnutrition of moderate degree 2 (1.5) 0 0.309

Malnutrition of mild degree 29 (22.1) 7 (10.4) 0.044

Chronic malnutrition 32 (24.4) 2 (3.0) < 0.001

Charlson comorbidity index 5.7 ± 2.1 2.5 ± 1.9 < 0.001

Metabolic index for nutrition

Albumin 3.5 ± 0.6 3.6 ± 0.6 0.380

Total protein 6.7 ± 0.8 6.6 ± 0.8 0.541

CRP 12.7 ± 9.0 15.3 ± 10.3 0.067

Glucose 159.3 ± 119.1 155.7 ± 75.5 0.827

Hemoglobin 12.1 ± 2.1 12.7 ± 2.2 0.073

Hematocrit 35.4 ± 5.7 36.6 ± 5.9 0.157

PSI score 82.7 ± 33.2 90.3 ± 24.2 < 0.001

PSI class 0.039

I, II 53 (40.5) 16 (23.9)

III 27 (20.6) 21 (31.3)

IV 39 (29.8) 27 (40.3)

V 12 (9.2) 3 (4.5)

Values are presented as mean ± SD or number (%).
BMI, body mass index; CRP, C-reactive protein; PSI, pneumonia severity index.

Table 2. Clinical outcomes of the total population 

Variable Elderly (n = 131) Non-elderly (n = 67) p value

Clinical outcome

ICU admission 11 (8.4) 6 (9.0) 0.894

Hospital stay, day 16.1 ± 15.9 13.6 ± 7.5 0.220

Hospital mortality 7 (5.3) 2 (3.0) 0.451

Discharge to home 107 (81.7) 65 (97.0) 0.005

Discharge to nursing facility 17 (13.0) 0 0.005

Readmission within 2 yr 17 (13.0) 6 (9.0) 0.403

1-yr survival 99 (75.6) 61 (91.0) 0.009

2-yr survival 88 (67.2) 57 (85.1) 0.007

Values are presented as number (%) or mean ± SD.
ICU, intensive care unit.
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0.012) were associated with 2-year mortality. All of these  
variables were included in the Cox regression analysis 
model. Multivariate analyses showed that malnutrition 
(OR, 2.52; 95% CI, 1.39 to 4.60; p = 0.002) and CCI score 
(OR, 1.30; 95% CI, 1.17 to 1.45; p < 0.001) were associated 
with 2-year mortality (Table 3).

Clinical characteristics according to the presence of 
malnutrition within the elderly group
The characteristics of the elderly patients according to 
their nutritional status are shown in Table 4. Before 
propensity score matching, the malnourished group 
was significantly older (77.2 years vs. 73.5 years, p = 0.001). 
BMI and serum levels of total protein were lower in the 
malnourished group than in the well-nourished group 
(BMI: 19.8 ± 3.0 kg/m2 vs. 22.5 ± 3.5 kg/m2, p < 0.001; se-
rum levels of total protein: 6.6 ± 0.8 g/dL vs. 6.8 ± 0.8  
g/dL, p = 0.046). Use of a vasopressor and mechanical 
ventilation rates were significantly higher in the mal-
nourished group at ICU admission (ICU admission: 
14.3% vs. 1.6%, p = 0.009; use of vasopressor: 11.4% vs. 
1.6%, p = 0.027; mechanical ventilation: 12.9% vs. 1.6%,  
p = 0.016). We performed propensity score matching 
analyses in the elderly group to reduce the effects of po-
tential confounders, such as age and disease severity. 

Propensity score matching analyses between malnour-
ished and well-nourished patients in the elderly group
After propensity score matching, the final analyses in-

cluded 87 patients, composed of a malnourished group 
(n = 37) and a well-nourished group (n = 50) (Fig. 1). The 
BMI (19.9 ± 3.2 kg/m2 vs. 22.1 ± 2.8 kg/m2, p = 0.002) was 
significantly lower in the malnourished group. No sig-
nificant differences were observed regarding the PSI 
score, PSI class, CCI score, or the metabolic index. No 
significant differences were observed regarding the rates 
for ICU admission, use of a vasopressor, and mechanical 
ventilation (Table 4).

The clinical outcomes following propensity score 
matching are presented in Fig. 2. No significant differ-
ence in short-term outcomes was observed according 
to the presence of malnutrition. The hospital length of 
stay and the hospital mortality rates were not different 
between the malnourished and well-nourished groups 
(hospital length of stay: 15.2 ± 12.8 days vs. 13.5 ± 9.3 days, 
p = 0.474; hospital mortality: 5.4% vs. 2%, p = 0.389). How-
ever, hospital discharge status was significantly different 
between the groups. In the malnourished group, 70.3% 
of patients were discharged to home, which was low-
er than the rate in the well-nourished group (98%, p < 
0.001), and 29.7% were transferred to long-term care fa-
cilities, which was higher than the rate in the well-nour-
ished group (2%, p < 0.001). Moreover, long-term sur-
vival was also significantly lower in the malnourished 
group than in the well-nourished group (1-year survival: 
67.6% vs. 90.0%, p = 0.009; 2-year survival: 59.5% vs. 86%, 
p = 0.005) (Fig. 2).

Table 3. Multivariate Cox regression analysis for 1-year mortality and 2-year mortality 

Variable

Multivariate analysis

Total Elderly 

OR (95% CI) p value OR (95% CI) p value

1-yr mortality

Age 1.12 (1.05–1.20) 0.001

Malnutrition 3.01 (1.40–6.47) 0.005 3.86 (1.32–11.35) 0.014

CCI score 1.30 (1.15–1.48) < 0.001 1.43 (1.21–1.70) < 0.001

Renal replacement therapy 2.80 (1.12–7.01) 0.028 3.13 (1.13–8.68) 0.028

2-yr mortality

Age 1.06 (1.01–1.12) 0.030

Malnutrition 2.52 (1.39–4.60) 0.002 3.06 (1.44–6.50) 0.004

CCI score 1.30 (1.17–1.45) < 0.001 1.37 (1.18–1.58) < 0.001

OR, odds ratio; CI, confidence interval; CCI, Charlson comorbidity index. 
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Risk factors for 2-year mortality in the elderly group
Age, nutritional status, PSI, and CCI were evaluated to 
identify independent risk factors for 2-year mortality 
in the elderly (Table 3). Univariate analyses showed that 
age (OR, 1.05; 95% CI, 1.00 to 1.10; p = 0.033), malnutri-
tion (OR, 4.07; 95% CI, 1.94 to 8.51; p < 0.001), CCI score 
(OR, 1.33; 95% CI, 1.17 to 1.51; p < 0.001), renal replacement 
therapy (OR, 3.23; 95% CI, 1.26 to 8.30; p = 0.015), and BMI 
(OR, 0.91; 95% CI, 0.82 to 1.00; p = 0.049) were associated 
with 2-year mortality in the elderly. All of these variables 
were included in the Cox regression analysis model. 
Multivariate analyses showed that malnutrition (OR, 
3.06; 95% CI, 1.44 to 6.50; p = 0.004), age (OR, 1.06; 95% 
CI, 1.01 to 1.12; p = 0.030), and CCI score (OR, 1.37; 95% CI, 
1.18 to 1.58; p < 0.001) were associated with 2-year mortal-
ity in the elderly.

Table 4. The comparison according to baseline nutritional status in the elderly group

Variable
Before propensity score matching After propensity score matching

Malnourished
(n = 70)

Well-nourished
(n = 61)

p value
Malnourished

 (n = 37)
Well-nourished

(n = 50)
p value

Age 77.2 ± 6.6 73.5 ± 5.8 0.001 74.2 ± 4.8 74.6 ± 5.5 0.698

Male sex 40 (57.1) 34 (55.7) 0.871 24 (64.9) 26 (52) 0.230

BMI, kg/m2 19.8 ± 3.0 22.5 ± 3.5 < 0.001 19.9 ± 3.2 22.1 ± 2.8 0.002

CCI 5.8 ± 2.1 5.5 ± 2.1 0.387 5.6 ± 2.0 5.6 ± 2.1 0.915

PSI score 84.4 ± 33.3 80.7 ± 33.1 0.524 83.1 ± 34.6 82.5 ± 32.0 0.928

PSI class 0.687 0.816

I, II 25 (35.7) 28 (45.9) 14 (37.8) 21 (42)

III 15 (21.4) 12 (19.7) 7 (18.9) 12 (24)

IV 23 (32.9) 16 (26.2) 13 (35.1) 13 (26)

V 7 (10) 5 (8.2) 3 (8.1) 4 (8)

ICU admission 10 (14.3) 1 (1.6) 0.009 1 (2.7) 0 0.242

Use of vasopressor 8 (11.4) 1 (1.6) 0.027 1 (2.7) 0 0.242

Mechanical ventilation 9 (12.9) 1 (1.6) 0.016 1 (2.7) 0 0.242

Clinical outcome

Hospital stay, day 17.6 ± 19.7 14.4 ± 10.0 0.246 15.2 ± 12.8 13.5 ± 9.3 0.474

Survival to discharge 65 (92.9) 59 (96.7) 0.327 35 (94.6) 49 (98) 0.389

Discharge to home 48 (68.6) 59 (96.7) < 0.001 26 (70.3) 49 (98) < 0.001

1-yr survival 44 (62.9) 55 (90.2) < 0.001 25 (67.6) 45 (90) 0.009

2-yr survival 38 (54.3) 50 (82.0) 0.001 22 (59.5) 43 (86) 0.005

Values are presented as mean ± SD or number (%).
BMI, body mass index; CCI, Charlson comorbidity index; PSI, pneumonia severity index; ICU, intensive care unit.

Figure 2. Difference of outcomes according to malnutrition 
in the elderly group after propensity score matching. The 
long-term survival was significantly lower in the malnour-
ished group than in the well-nourished group (1-year sur-
vival: 67.6% vs. 90.0%, p = 0.009; 2-year survival: 59.5% vs. 
86.0%, p = 0.005). ap < 0.001, bp < 0.01. 
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DISCUSSION

This study focused on the correlation between nutrition-
al status at admission and long-term clinical outcomes 
in patients with CAP. Overall, 39.4% of the hospitalized 
patients with CAP were malnourished at admission. The 
proportion of malnourished patients was significantly 
higher (53.4% vs. 11.9%, p < 0.001) in the elderly group 
than in the non-elderly group. Approximately one-half 
of the elderly Korean patients with CAP were initially 
malnourished. Malnutrition in the elderly with CAP was 
associated with a worse patient condition at discharge 
and poor long-term mortality. Moreover, malnutrition 
was an independent predictor of 2-year mortality after 
discharge in the elderly patients. Considering the high 
prevalence of malnutrition and prognostic impact on 
long-term mortality in this group, a routine nutritional 
assessment at admission is mandatory as a first step for 
appropriate nutritional therapy. 

Pneumonia is a common and serious problem in the 
elderly, and is associated with increased morbidity and 
mortality [1,18]. In this study, 66.2% of the patients who 
had been admitted to the hospital for CAP treatment 
were > 65 years of age. To date, PSI or the “confusion, 
urea nitrogen, respiratory rate, blood pressure” (CURB)-
65 measurement are the most common tools used to 
stratify the severity of patients with CAP. Among param-
eters in both scoring systems, old age is the most sig-
nificant. However, the effects of age itself on prognosis 
might be weaker exclusively among the elderly popula-
tion [19]. In addition, PSI and the CURB-65 have been 
validated to assess short-term mortality in CAP patients 
but not long-term mortality. In this study, the PSI score 
was significantly lower in the elderly group than in the 
non-elderly group, which indicates that the elderly may 
have a higher rate of hospitalization than the non-el-
derly despite their relatively low disease severity. This 
difference in disease severity may be why there were no 
significant differences in the short-term outcomes, such 
as hospital mortality or length of hospital stay, between 
the elderly and non-elderly groups. Nevertheless, more 
patients in the elderly group were transferred to a nurs-
ing care facility at discharge and died during the 2-year 
follow-up period. It is not certain if this was related to 
the effects of aging itself or to CAP sequelae. This study 
suggests the possibility that poor long-term outcome 

is closely related to both malnutrition and comorbid-
ities in the elderly group. These two factors were in-
dependently associated with 2-year mortality after dis-
charge (hazard ratio [HR] for malnutrition, 3.06; 95% CI, 
1.44 to 6.50; p = 0.004) (HR for comorbidity, 1.37; 95% CI, 
1.18 to 1.58; p < 0.001), in line with previous data. In par-
ticular, malnutrition is a major contributor to increased 
morbidity and mortality, decreased function and quality 
of life, increased frequency and length of hospital stay, 
and higher healthcare costs [5,6]. 

Globally, the over 65-year age group is a nutritionally 
vulnerable group, and the prevalence of malnutrition is 
as high as 40% in those admitted to the hospital [20]. In 
this study, 53.4% of the elderly with CAP were initially 
malnourished. The malnourished patients in the elder-
ly group showed a lower rate of discharge to home and 
a lower long-term survival rate after discharge (Fig. 3), 
which suggests that elderly patients with CAP are nutri-
tionally at risk and susceptible to morbidities and poor 
long-term outcomes. In data from a previous study, 
adverse consequences of malnutrition on physical and 
psychosocial outcomes were independent of underly-
ing disease and disability [21]. Despite the resolution 
of pneumonia, malnourished elderly people have an 
increased risk of developing impaired muscle and re-

Figure 3. Kaplan-Meier survival curves and log-rank test. 
The probability of 2-year survival was decreased in elderly 
with malnutrition (χ2 = 15.7, p < 0.001).
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spiratory function, which may lead to adverse long-term 
outcomes. Considering the increasing population of the 
elderly, it is worthwhile to evaluate the characteristics of 
this CAP patient subset.

Several studies have recognized the prognostic impor-
tance of malnutrition in elderly patients [22-24]. How-
ever, most studies are limited in that the definition or 
indicators of malnutrition have been limited to a single 
parameter [22-24]. To date, no single parameter is de-
finitive for determining malnutrition in the elderly [25]. 
This study was limited due to the relatively small num-
ber of patients from a single institution and the retro-
spective design. First, clinical outcomes such as 1- and 
2-year mortality rates were collected at each time point 
by confirming loss of the health insurance qualifica-
tion; therefore, this study may have overestimated the 
mortality rate of all patients. Second, the index of frailty 
or sarcopenia of the patients at discharge was not col-
lected, but was replaced by clinical results, such as the 
rate of discharge to home or nursing facility and long-
term survival. Therefore, the cause-effect relationships 
between malnutrition and a poor long-term prognosis 
are unclear in this study. Additional studies are needed 
to confirm the process of malnutrition, frailty, and the 
long-term prognosis. Finally, there is also risk of bias 
when analyzing the risk of long-term mortality for a rel-
atively small number of patients. Nevertheless, the pur-
pose of this study was not to demonstrate its relevance 
but to provide a basis for a future large-scale population 
analyses. The main advantage of our study was that the 
diagnosis of malnutrition was routinely assessed and 
documented on admission by two clinical nutrition-
ists, according to Academy of Nutritional and Dietetics 
consensus criteria, which are currently being used by 
many practitioners as part of the nutritional care pro-
cess [13,14].

In conclusion, malnutrition was associated with an 
increase in adverse discharge status and increased long-
term mortality risk in the elderly with CAP. Nutritional 
status is a principal determinant of the health trajectory 
and outcome following discharge from the hospital in 
the elderly. Clinicians need to recognize that nutrition-
al screening is important as an integral part of clinical 
practice, and a standardized format is needed to identify 
malnutrition and ultimately its treatment [26].
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