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Introduction
Malnutrition (MN) is defined as a change in body composition 
(decrease in lean body mass) and a decrease in body mass due 
to a decrease in the intake of nutrients and deterioration in 
physical and mental functions and clinical results. MN may be 
the result of hunger and/or disease and/or aging. These factors 
that adversely affect the nutritional status in the elderly include 
physiological changes associated with aging, acute and chronic 
diseases, dental and oral health problems, polypharmacy, 
economic problems, inability to shop alone, inability to prepare 
food, and problems with eating. Unfortunately, this geriatric 
syndrome, which is not recognized or cared enough for by 
many clinicians and is not uncommon, has many negative 

consequences such as impaired functionality, increased 
morbidity and mortality risk (1,2).

Many malnourished patients have disease-related inflammation, 
and the presence of inflammation affects both requirements and 
food intake. As a result, with the development of inflammation, 
anorexia is induced and muscle catabolism and resting energy 
consumption increase (3). The global leadership initiative on MN 
recommends that the presence of severe disease/inflammation 
has a vital role to play in both etiological criteria and screening 
tests (4). Primary infections, burns, and closed head trauma are 
often associated with severe acute inflammation. It is often 
observed with fever, negative nitrogen balance, and increased 
resting energy consumption. There is also a mild to moderate 
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Abstract
Objective: Blood neutrophil-lymphocyte ratio (NLR) indicated an increased inflammation in cardiac, rheumatologic, cancer, and some geriatric 
syndromes. This study aimed to determine the diagnostic value of NLR in the diagnosis of malnutrition or severity.

Materials and Methods: A total of 303 elderly patients were included in this study. A comprehensive geriatric assessment was performed on each 
patient, and the mini nutritional assessment tool was used to assess the nutritional status. The hemogram values of all patients were investigated 
to determine an NLR inflammatory marker.

Results: Logistic regression analysis showed that the presence and risk of malnutrition were independently associated with NLR, hemoglobin, 
hematocrit, albumin, age, and smoking in univariate analysis. Of the above independent variables, body mass index, hematocrit, and vitamin B12 
were found to be significantly associated with malnutrition and risk of malnutrition in multivariate analysis. This study revealed that patients 
with malnutrition and those at risk of malnutrition have elevated NLR than those with normal nutritional status. However, it was not significantly 
associated with multivariate analysis.

Conclusion: A variety of etiological factors and mild or severe inflammation in the course of concomitant diseases cannot be overlooked in the 
current state of patients. Therefore, laboratory or clinical criteria other than the NLR would be useful for early detection of the relationship between 
malnutrition and inflammation.
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chronic or recurrent inflammation in chronic organ failures, 
such as heart failure, chronic liver, kidney failure, or chronic 
obstructive pulmonary disease, and rheumatoid arthritis. In 
severe inflammation, the diagnosis and decision-making process 
is easily passed, whereas in less severe cases, laboratory-based 
biomarkers are needed. C-reactive protein (CRP), erythrocyte 
sedimentation rate, albumin or pre-albumin are commonly used 
today. 

Blood neutrophil-lymphocyte ratio (NLR) is a new, cheap, and 
easily measurable marker of inflammation. In cardiac diseases, 
rheumatologic diseases, and cancers and some geriatric 
syndromes such as frailty, sarcopenia, and Alzheimer’s disease, 
NLR has been shown to indicate an increase in inflammation, or 
it is associated with severity or mortality in the related disease. 
In this case, the use of practical, inexpensive, laboratory-based 
biomarkers that will draw the clinician’s attention will become 
increasingly important. 

The present study aims to determine whether the NLR has a 
diagnostic value in the diagnosis or severity of MN. 

Materials and Methods
Three hundred and three patients aged sixty years and over 
who were admitted to the geriatric medicine outpatient clinic 
of our hospital for medical care for any reason were enrolled 
in this cross-sectional study. Participants aged 60 and over 
who had a detailed geriatric evaluation and did not meet 
the following exclusion criteria were included in the study. 
Exclusion criteria were: Those with known immune origin or 
rheumatologic disease; those with high clinical suspicion and 
research in terms of rheumatologic disease; those who received 
immunosuppressive treatment; those who received systemic 
medication with steroid for any reason, and those who had 
active or not cured cancer history and acute infection. Patient 
information including age, sex, smoking, height, weight, 
number of chronic diseases including dementia and depression, 
and prescribed drugs, whether they were using enteral nutrition 
products in the last six months, was collected. Body mass 
index (BMI) was calculated using weight (kg)/height squared 
(m2). Nutritional status was assessed by the mini nutritional 
assessment (MNA). MNA is suitable for both elderly outpatients 
and inpatients and also for nursing homes. According to this 
scale; if the individual’s score is ≥24 it is considered as well-
nourished (WN), <17 is considered as MN, between 17 and 23.5 
is considered as malnutrition risk (MNR) (5). Frailty was assessed 
by the FRAIL scale (fatigue, resistance, ambulation, illnesses and 
loss of weight). According to the FRAIL scale, ≥3 points frail, 1-2 
points pre-frail, 0 points are considered to be robust (6). The 
screening tool used for the evaluation of dysphagia risk was the 
10-item eating assessment tool (7). A score of ≥3 in the EAT-10 

dysphagia screening test is interpreted as abnormal in terms of 
dysphagia. The SARC-F questionnaire was developed as a rapid 
diagnostic tool for sarcopenia. SARC-F survey is an inexpensive, 
easy and short screening test developed for sarcopenia screening. 
A score of ≥4 as a result of this test is considered abnormal 
and clinically associated with poor outcomes associated with 
sarcopenia (8). Geriatric depression was assessed by the geriatric 
depression scale-30 questionnaire; 14 points are accepted in 
favor of depression with high sensitivity and high specificity 
(9). The mini-mental state assessment test was applied to the 
patients; ≤23 score is most often described as abnormal and 
is considered an indicator of cognitive impairment (10,11). The 
hemogram (CBC) values of all patients were investigated to 
determine NLR. Blood count analysis was performed with the 
Sysmex XN-9000 automated hematology system (Kobe, Japan). 
The neutrophil and lymphocyte counts were recorded in units of 
103/µL and were proportioned. Patients with elevated isolated 
CRP as a result of further investigations were not excluded. 
Informed consent was obtained from all the participants. The 
study was approved by the Local Ethics Committee.

Statistics

Histogram, q-q plots, and Shapiro-Wilk’s test were applied to 
assess data normality. Descriptive statistics of categorical data 
are given as n and percentage, while descriptive of countinous 
variables are given as mean, median, standard deviation and 25-
75. percentile values. The relationship between the categorical 
variables with each other was tested by Exact method of 
Pearson chi-square test statistics, and Bonferroni test statistics 
corrected Dunn test were used to multiple comparison test in 
categorical variables. The mean comparison between more than 
two independent groups was evaluated in One-Way ANOVA 
and Kruscal-Wallis test statistics. Levene test was used to 
assess variance homogeneity, while multiple group comparison 
analyzes were performed with Bonferonni test statistic. The 
risk factors were investigated between the individuals with 
and without MN according to the blood parameters examined 
and the demographic characteristics of the patient. Binary 
logistic regressions, with results reported as odds ratios (OR) 
and 95% confidence intervals (CI). Furthermore, univariate and 
multivariate logistic regression analysis were used to determine 
the most significant risk factors. Significant variables at p<0.25 
on univariate analysis were taken into multiple model and 
forward stepwise selection was performed using likelihood ratio 
statistic at p<0.10 stringency level. OR were also given with 
95% CI. Hosmer Lemeshow test statistics used to goodness of 
fit test for testing model instability. Analyses were conducted 
using TURCOSA TURCOSA (Turcosa Analytics Ltd. Co., Turkey, 
https://turcosa.com.tr/) software. A p-value less than 5% was 
considered statistically significant.
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Results 

We included 303 older adults whose mean age was 71.00 
(66.00-78.00), of which 63.8% were females, and 36.3% were 
males. According to MNA, it was found that 40 participants 
(13.2%) were malnourished (MN), and 125 participants (41.2%) 
were at risk of MNR while 138 participants (45.5%) were WN. 
Analyzes were made separately for each of the groups (MN, 
MNR, WN) in order to better determine the relationship between 
demographic data, laboratory values and clinical characteristics 
with nutritional status. It was found that MN rates were found 
to increase in advanced age in both genders (p<0.001). Table 1 
shows that there were significant differences in age (p<0.001), 
female gender (p=0.047), BMI (p<0.001), hemoglobin (p<0.001), 
hydrochlorothiazide (p<0.001), total protein (p<0.001), albumin 
(p<0.001), B12 (p<0.001), and folic acid (p<0.001) findings 

between WN and MNR and MN participiants. The characteristics 
of the participants and laboratory are given in Table 1. The clinic 
and comorbid features of WN, MNR, and MN participiants are 
given in Table 2. This shows the significant differences in chronic 
diseases and geriatric syndromes; polypharmacy (≥4 drugs) 
(p=0.046), urinary incontinence (p<0.001), dementia (p<0.001), 
depression (p<0.001), dysphagia (p<0.001), SARC-F (≥4) 
(p<0.001), and frail older adults (p<0.001). Logistic regression 
analyses were performed to identify independent risk factors 
over nutritional status. At this stage of the statistical analysis; 
In order to capture the possible significance or relationship 
between NLR and MN level, MN and MNR were accepted as a 
group, while WN was accepted as a separate group. The poor 
nutritional status was defined as a combination of MN and 
MNR. Patients were divided into two groups, with an MNA score 
of ≤23.5 and those with >24. Logistic regression analysis showed 

Table 1. Demographic and laboratory features of MNR, MN and WN

Variable
Total
(n=303)

MNR (17-23.5)
(n=125)

MN (<17)
(n=40)

WN (≥24)
(n=138)

p

Age (years) 71.00 (66.0-78.0) 71.0 (66.0-77.5)b 79.0 (69.0-84.0)a 70.0 (66.0-74.0)b <0.001

Gender, female 193(63.7) 80 (64.0)a 32 (80.0)b 81 (58.7)a 0.047

Smoking status
Ex smoker
Current smoker
Non-smoker

38 (14.1)
24 (8.9)
208 (77.0)

11 (10.2)
12 (11.1)
85 (78.7)

3 (9.4)
4 (12.5)
25 (78.1)

24 (18.5)
8 (6.2)
98 (75.4)

0.223

BMI (kg/cm2) 28.7 (24.4-33.6) 28.9 (24.3-34.4)a 24.2 (22.0-28.1)b 30.1 (26.2-33.8)a <0.001

NLR 2.0 (1.6-2.8) 2.1 (1.5-3.0) 2.3 (1.8-3.2) 2.0 (1.5-2.7) 0.092
CRP (mg/dL) 2.7 (1.4-4.8) 2.4 (1.3-4.9) 2.9 (1.2-6.1) 2.9 (1.5-4.5) 0.780
Hb (g/dL) 13.9±1.7 13.8±1.7a 12.8±1.80b 14.4±2.8c <0.001

HTC 42.3±4.6 41.8±5.0a 39.5±5.1b 43.5±3.7c <0.001

WBC (μL) 7.2 (6.1-8.6) 7.2 (6.2-8.9) 7.0 (6.2-7.6) 7.4 (5.8-8.7) 0.307
PLT(μL) 257.0 (211.8-301.5) 268.0 (211.0-308.0) 269.0 (237.0-311.0) 249.0 (210.5-299.0) 0.349
Glu (mg/dL) 103.0 (90.0-128.0) 108.0 (90.0-128.0) 97.0 (86.0-120.0) 103.0 (92.0-134.8) 0.101
GFR (mL/dk) 74.2 (61.1-87.5) 73.6 (59.7-87.2) 70.4 (53.1-88.4) 76.2 (65.0-87.8) 0.316
Uric acid (mg/dL) 5.2 (4.3-6.2) 5.1 (4.3-6.0) 5.0 (3.7-6.3) 5.4 (4.8-6.4) 0.341
TG (mg/dL) 159.2±83.3 157.2±81.0 140.3±66.0 165.9±88.9 0.278
LDL (mg/dL) 118.7±36.1 115.6±37.1 115.3±37.5 122.2±34.8 0.319
HDL (mg/dL) 49.5 (41.0-58.0) 49.0 (40.0-57.0) 52.0 (40.6-61.0) 49.9 (41.0-59.0) 0.845
Total protein (g/dL) 7.3 (7.0-7.6) 7.3 (7.0-7.6)a 7.0 (6.7-7.6)ab 7.3 (7.0-7.7)b 0.032

Albumin (g/dL) 4.6±0.4 4.5±0.4a 4.3±0.4b 4.7±0.3b <0.001

ALT (U/L) 15.5 (12.0-20.0) 15.0 (11.5-18.5)a 12.0 (9.00-16.6)a 17.0 (12.8-24.0)b <0.001

B12 (pg/mL) 382.0 (269.1-547.8) 388.5 (282.4-574.9)b 481.5 (334.0-865.5)a 348.0 (258.0-494.8)b 0.003

Folik acid (mg/dL) 7.2 (5.4-9.7) 7.1 (5.4-9.6)ab 5.6 (4.0-8.6)a 8.1 (6.2-11.0)b 0.013

Vitamin D 20.4±10.6 20.4±9.5 20.5±10.5 20.4±11.6 0.998
PTH (pg/mL) 53.7 (39.0-74.5) 52.1 (34.8-71.1) 49.0 (36.2-74.1) 55.6 (41.0-76.6) 0.242

Mean ± SD, median (25 p-75 p), n (%), p-value for comparison between MN, MNR, WN groups. Chi-square test for categorical variable and Kruskal-Wallis test and One-Way ANOVA 
test for continuous variable. The same letters show similarity, but different letters differ.
SD: Standard deviation, MN: Malnutrition, WN: Well-nourished, MNR: Malnutrition risk, BMI: Body mass index, NLR: neutrophil-lymphocyte ratio, CRP: C-reactive protein, HGB: 
Hemoglobin, HTC: Hematocrit, WBC: White blood cell, PLT: Platelets, Glu: Glucose, GFR: Glomerular filtration rate, TG: Triglyceride, LDL: Low-density lipoprotein, HDL: High-density 
lipoprotein, ALT: Alanine aminotransferase, PTH: Parathormone
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that the presence of poor nutritional status was independently 
associated with NLR, Hb, HCT, Albumin, age, smoking in 
univariate analysis. Of the above independent variables, BMI, 
HCT, B12 were found to be significantly associated with poor 
nutritional status in multivariate analysis (Table 3). The present 
study found that patients with MN and those at risk of MN 
have elevated NLR in comparison with normal nutritional status 
but was not found to be significantly associated in multivariate 
analysis.  

Discussion

The present study found that older adults that are MN and at MN 
risk have elevated NLR in comparison with normal nutritional 
status but were not found to be significantly associated with 
multivariate analysis. Inflammaging is a chronic low-grade 
inflammation -increased pro-inflammatory cytokines that are 

commonly observed during aging (12). Additionality, chronic 
inflammation is associated- with many age-related chronic 
disorders such as atherosclerosis, diabetes, obesity, sarcopenia, 
and Alzheimer’s disease (13). Inflammation contributes to MN 
through altered metabolism with increased anorexia and reduced 
food intake, as well as increased resting energy expenditure 
and increased muscle catabolism. Notably, the appetite may 
be reduced due to acute and chronic diseases associated with 
inflammation (cancer, chronic obstructive pulmonary disease, 

Table 2. Clinical and Laboratory characteristics of population 
according to MNR, MN and WN

Variable
Total
(n=303)

MNR 
(17-
23.5)
(n=125)

MN 
(<17)
(n=40)

WN (≥24)
(n=138)

p

Drug
<4
≥4

123 
(42.0)
170 
(58.0)

49 (40.8)
71 (59.2)

10 (25.6)
29 (74.4)

64 (47.8)
70 (52.2)

0.046

UI 132 
(46.2) 56 (47.5) 26 (72.2) 50 (37.9) 0.001

HT 217 
(72.1) 88 (70.4) 29 (74.4) 100 (73.0) 0.847

DM 122 
(40.5) 53 (42.4) 10 (25.6) 59 (43.1) 0.127

CAD 68 (22.7) 36 (29.0) 10 (25.6) 22 (16.1) 0.039
Dementia 42 (14.0) 19 (15.4) 16 (40.0) 7 (5.1) <0.001

Depression 158 
(53.2) 77 (62.1) 33 (84.6) 48 (35.8) <0.001

Dysphagia 62 (21.2) 38 (31.4) 16 (45.7) 8 (5.9) <0.001
ONS 14 (4.7) 6 (4.8) 4 (10.3) 4 (2.9) 0.158

Sarc-F
<4
≥4

171 
(57.8)
125 
(42.2)

56 (46.3)
65 (53.7)

7 (18.4)
31 (81.6)

108 (78.8)
29 (21.2)

<0.001

FRAIL 
scale
Robust
Prefrail
Frail

47 (15.9)
165 
(55.7)
84 (28.4)

12 (9.8)
70 (57.4)
40 (32.8)

0 (0)
12 (32.4)
25 (67.9)

35 (25.5)
83 (60.6)
19 (13.9)

<0.001

N (%), p-value for comparison between MN, MNR, WN. Chi-square test for categorical 
variable.
MN: Malnutrition, WN: Well-nourished, MNR: Malnutrition risk, HT: Hypertension, DM: 
Diabetes mellitus, CAD: Coronary arter disease, UI: Urinary incontinence, ONS: Previous 
oral nutrition use

Table 3. Univariate and multivariate binary logistic regression 
results in predicting MNA in geriatric patients

Univariate Multivariate

Variable OR (95% CI) p OR (95% CI) p

Age (years) 1.05 (1.02-1.08) 0.002 - -
Gender, female 1.49 (0.93-2.38) 0.099 - -
Smoking  
status
Current smoker
Ex smoker
Non-smoker

1.00
0.29 (0.10-0.85)
0.56 (0.23-1.37)

-
0.025
0.561

- -

BMI 0.95 (0.91-0.99) 0.010 0.88 (0.80-
0.97) 0.007

NLR 1.22 (1.01-1.47) 0.038 - -
CRP (mg/dL) 1.04 (0.96-1.12) 0.324 - -
Hb (g/dL) 1.01 (0.99-1.02) 0.559 - -

HTC 0.89 (0.84-0.94) <0.001
0.90 
(0.80-1.01) 0.082

WBC (μL) 1.05 (0.93-1.19) 0.413 - -
PLT(μL) 1.00 (1.00-1.0) 0.089 - -
Glu (mg/dL) 0.99 (0.99-1.00) 0.239 - -
GFR (mL/dk) 0.99 (0.98-1.00) 0.061 - -
Uric acid (mg/
dL) 0.88 (0.72-1.07) 0.187 - -

TG (mg/dL) 0.99 (0.99-1.00) 0.219 - -
LDL (mg/dL) 0.99 (0.99-1.00) 0.131 - -
HDL (mg/dL) 1.00 (0.99-1.02) 0.813 - -
Total protein 
(g/dL) 0.68 (0.43-1.08) 0.678 - -

Albumin (g/dL) 0.27 (0.13-0.54) <0.001 - -
ALT (U/L) 0.99 (0.97-1.00) 0.194 - -

B12 (pg/mL) 1.00 (1.00-1.00) 0.011
1.00 
(1.00-1.01) 0.071

Folic acid (mg/
dL) 0.94 (0.87-1.01) 0.088 - -

Vitamin D 1.00 (0.98-1.02) 0.973 - -
PTH (pg/mL) 0.99 (0.99-1.00) 0.476 - -

OR: Odds ratio, CI: confidence interval, MNA: Malnutrition assesment test (poor 
nutrition: 0-23.5, normal: ≥24), BMI: Body mass index, NLR: Neutrophil-lymphocyte 
ratio, CRP: C-reactive protein, HGB: Hemoglobin, HTC: Hematocrit, WBC: White blood 
cell, PLT: Platelets, Glu: Glucose, GFR: Glomerular filtration rate, TG: Triglyceride, LDL: 
Low-density lipoprotein, HDL: High-density lipoprotein, ALT: Alanine aminotransferase, 
PTH: Parathormone
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heart failure) or during the treatment process of diseases such 
as drug treatment, surgery.

On the other hand, psychosocial problems such as depression, 
loneliness, and loss of spouses are the factors that cause 
decreased appetite. Cachexia can be a severe cause of MN. It 
may develop as a result of MN, is mediated by pro-inflammatory 
cytokines, and has long been associated with several chronic 
conditions (14). Derman et al. showed that baseline weight 
and NLR were inversely related, and weight change (loss or 
gaining) and NLR were inversely related at 12 weeks. In this 
study, longitudinal measurements of weight and NLR were 
also negatively associated (15). Another study demonstrated 
that the NLR is a useful marker of MN and it was significantly 
inversely correlated with serum levels of prealbumin and 
retinol-binding protein in stage IV gastric cancer (16). These 
studies were carried out with cancer patients. However, we 
evaluated the relationship between NLR and MN in older adults 
without inflammation. To our knowledge, the present study is 
the first study to demonstrate the NLR an association between 
with MN. The role of inflammation and oxidative stress in the 
pathogenesis of cardiovascular disease is well known. Therefore, 
the importance of relevant biomarkers has been emphasized 
frequently (17). In another study by Gibson et al., it was found 
that NLR increase in pre-operative and post-operative period 
was closely related to the development of atrial fibrillation 
(18). Increased NLR was found to be associated with long-
term mortality in patients with unstable angina and non-ST 
elevation myocardial infarction (19). The NLR is in the literature 
in determining the severity of cardiovascular disease and is 
accepted as a cheap, easy and clinically relevant marker in this 
regard (20). In another study with 255 ulcerative colitis and 
control group, attention was drawn to the close association of 
NLR with disease activity (21). In a study of 399 diabetic and 
control subjects, the NLR was found to be higher in patients 
with diabetes but was also correlated with the presence of 
simultaneous microvascular complications (22).

A study including 817 older adults in Turkey showed a significant 
relationship between inflammation and frailty (23). In a study 
of 416 older adults, including Alzheimer’s disease (AD) and 
control group, higher NLR rates were found in the AD group 
compared to healthy controls. The role of the inflammatory 
process in the pathogenesis of AD has been emphasized (24). 
In light of this information in the literature, the NLR rate 
has been accepted as an indicator of inflammation for many 
diseases and geriatric syndromes. One reason for the lack of 
a significant relationship between MN and NLR in this study 
is that MN may develop due to multiple etiologic factors or 
as a result of one or more geriatric syndromes such as frailty, 
sarcopenia, and Alzheimer’s disease. The association of these 
syndromes with the inflammatory process is well known. Also, it 
is difficult to say that the current outcome, whether there is any 

possible relationship between MN/MNR and NLR is not entirely 
independent of the effects of frailty, sarcopenia, and Alzheimer’s 
disease. Significant increases in NLR may already be expected in 
diseases such as diabetes mellitus, coronary artery disease or 
activation of any chronic immune disease with moderate to 
severe inflammatory processes. The exclusion criteria in this 
study excluded the evident inflammatory processes or processes 
that may contribute to the increase in CRP. Therefore, exclusion 
criteria were applied very strictly to minimize the margin of 
error. One of the limited aspects of the study is the exclusion of 
as many as obvious inflammatory causes, which may constitute 
a significant portion of the etiologic causes. In this case, the 
relationship between MN/MNR and NLR may not be well 
reflected since it is difficult to know to what extent the MN/
MNR contains inflammation on a case-by-case basis. 

Conclusion
As mentioned above, the etiology of MN includes reduced food 
intake or decreased food absorption, or an acute event/injury-
related or chronic disease-related inflammatory condition. A 
variety of etiological factors and mild or severe inflammation 
in the course of concomitant diseases cannot be overlooked in 
the current state of patients. Accordingly, it would be useful to 
find other laboratory or clinical criteria other than NLR in order 
to detect early the relationship between MN and inflammation.
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