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Nutritional Status of Patients with Brain Disorder during the First Six
Months

Yoon Ghil Park, M.D., Ph.D., Yeo Hoon Yoon, M.D., Kang Jae Jung, M.D. and Jung Hwa Choi, M.D."

Department of Rehabilitation Medicine and Rehabilitation Institute of Neuromuscular Disease, Yonsei University
College of Medicine, "Yonsei University Graduate School of Medicine

Objective: Patients with brain disorder manifest hypermetabolism, increased energy expenditure, and increased protein
loss. Nutritional support can prevent loss of immunocompetence, and can decrease morbidity and mortality associated
with brain disorder. Thus, we aimed to determine the nutritional status by measuring body mass index (BMI) in patients
with brain disorder during the first 6 months and identify factors related to malnutrition in this study.

Method: We enrolled 244 patients from January 2008 to December 2009. The patients were classified into two groups:
BMI under 18.5 were categorized as malnourished, while BMI over 18.5 as not malnourished. Extracted data includes
demographic characteristics, type of brain disorder, functional independence measure (FIM) and Korea mini-mental status
exam (K-MMSE) scores, history of diabetes mellitus (DM), and laboratory data. Feeding method was classified into oral
and enteral tube feeding.

Results: The prevalence of malnourished patients was 13.1% (32 out of 244 patients). There was significant difference
of total lymphocyte count (TLC) between the two groups. And there was no significant difference of correlation in other
parameters. Analysis of feeding method showed that 11.4% of oral feeding patients were malnourished, compared to 17.4%
of tube feeding patients who were categorized as malnourished. The tube feeding group tends to be more malnourished.
Conclusion: The results of this study can be a guide for active rehabilitation of patients with brain disorder, and further
studies regarding functional outcome and complications related to early nutritional status is needed. (Brain &
NeuroRehabilitation 2015; 8: 53-58)
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Table 1. General Characteristics of Patients

Male (n=148) Female (n=96)

Age (years)* 54.77+17.38 59.89 + 16.60
Weight (kg)* 63.43 +11.68 57.04+9.70
Height (cm)* 168.65 +7.83 159.46 +9.30
BMI (kg/m®) 2225+£3.52 22.29+2.95
Diagnosis (n) TBI 37 (75.5%) 12 (24.5%)
Stroke 104 (56.2%) 81 (43.8%)
Other 7(70.0%) 3(30.0%)

*p <0.05. BMI: body mass index, TBI: traumatic brain injury.
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Table 2. Comparisons of Malnourished and Non-Malnourished Patients

BMI <18.5 (n=32) >18.5 (n=212)

Sex (n (%))

M 23 (15.5%) 125 (84.5%)

F 9 (9.4%) 87 (90.6%)
Age (years) 56.34 + 18.69 56.85+17.03
Feeding (n (%))

Tube 12 (17.4%) 57 (82.6%)

Oral 20 (11.4%) 155 (88.6%)
Total protein (g/dl) 6.67+0.70 6.61 +0.62
Albumin (g/dl) 3.75+0.53 3.79+£0.43
Hemoglobin (g/dl) 11.88 £ 1.46 1224 +1.44
TLC (n/mm’)* 1508.75 + 383.16 1750.79 + 61817
Total Cholesterol (g/dl)  154.58 + 34.83 161.99 £ 38.03
Diagnosis (n (%))

TBI 5(10.2%) 44 (89.8%)

Stroke 25 (13.5%) 160 (86.5%)

Other 2 (20.0%) 8 (80.0%)
K-MMSE 1203+ 11.14 13.88 £ 11.71
FIM 41.47 £25.20 50.73 +£28.90
History of DM

Yes 5(11.1%) 40 (88.9%)

No 27 (13.6%) 172 (86.4%)

Table 3. Comparisons of Tube and Oral Feeding Patients

Feeding Tube (n=69) Oral (n=175)
Sex (n (%))

M 47 (31.8%) 101 (68.2%)
F 22 (22.9%) 74 (77.1%)
Age (years) 59.14+ 15.96 55.85+17.65

BMI 21.61+£3.27 22.53+£3.29
BMI

<185 12 (37.5%) 20 (62.5%)

>18.5 57 (26.9%) 155 (73.1%)
Total protein (g/dl) 6.59 £ 0.68 6.62+0.62
Albumin (g/dl)* 3.60 £0.40 3.86+0.44
Hemoglobin (g/dl) 12.10+ 1.36 12.23 £1.48
TLC (/mm’) 1729.33 £ 689.13 1714.99 +559.70
Total Cholesterol (g/dl) 156.67 +32.31 162.74 +£39.54
Diagnosis (n (%))

TBI 14 (28.6%) 35 (71.4%)

Stroke 48 (25.9%) 137 (74.1%)

Other 7(70.0%) 3(30.0%)
K-MMSE* 3.61£7.10 17.59 £ 10.66
FIM* 23.06+0.48 59.95 +26.65
History of DM

Yes 15 (33.3%) 30 (66.7%)

No 54 (27.1%) 145 (72.9%)

*p <0.05. BMI: body mass index, TLC: total lymphocyte count, TBI: trau-
matic brain injury, K-MMSE: Korea mini-mental status exam, FIM: functional
independence measure, DM: Diabetes mellitus.
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*p <0.05. BMI: body mass index, TLC: total lymphocyte count, TBI: trau-
matic brain injury, K-MMSE: Korea mini-mental status exam, FIM: functional
independence measure, DM: Diabetes mellitus.
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Fig. 1. FIM and MMSE scores of Malnourished and Non-Malnourished Patients. (A) FIM scores and (B) MMSE scores of Patients. FIM: functional independence

measure, K-MMSE: Korea mini-mental status exam.
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Table 4. Factors Related with Type of Brain Disorder

Table 5. Factors Related with Type of Brain Disorder

TBI Stroke
BMI BMI
<18.5 (n=5) =>18.5 (n=44) <18.5 (n=25) =18.5 (n=160)

Age (years) 39.80£21.03 45.57 +20.66 Age (years) 59.96+17.48 59.89 + 14.82
Sex (n (%)) Sex (n (%))

M 4 (10.8%) 33 (89.2%) M 18 (17.3%) 86 (82.7%)

F 1(8.3%) 11 (91.7%) F 7 (8.6%) 93 (91.4%)
Feeding Feeding

Tube 2 (14.3%) 12 (85.7%) Tube 8 (16.7%) 40 (83.3%)

Oral 3 (8.6%) 32 (91.4%) Oral 17 (12.4%) 120 (87.6%)
Total protein (g/dl) 6.58+0.15 6.72 £ 0.62 Total protein (g/dl) 6.65+0.78 6.59 +0.62
Albumin (g/dl) 3.92+0.37 3.90+0.36 Albumin (g/dl) 3.72+0.55 3.76 +£0.45
Hemoglobin (g/dl) 12.08 £ 0.65 1252+ 1.54 Hemoglobin (g/dl) 1172+ 1.52 1215+ 1.42
TLC (w/mm®) 1485.40 + 554.62 1680.89 + 556.01 TLC (n/mm’) 1505.32 +370.38 1724.37 + 556.52
Total Cholesterol (g/dl) 161.40 +43.62 169.03 £43.73 Total Cholesterol (g/dl) 152.21 £ 34.71 159.64 +36.10
K-MMSE 12.60 + 12.28 13.98 £ 11.30 K-MMSE 12.88 + 11.06 13.95+11.82
FIM 41.00 £28.28 50.27 £29.19 FIM 4336 +25.33 51.25+28.71
History of DM History of DM

Yes 0 (0.0%) 7 (100.0%) Yes 5(13.9%) 31 (86.1%)

No 5 (11.9%) 37 (88.1%) No 20 (13.4%) 129 (86.6%)

*p <0.05. TBI: traumatic brain injury, BMI: body mass index, TLC: total lym-
phocyte count, K-MMSE: Korea mini-mental status exam, FIM: functional in-
dependence measure, DM: Diabetes mellitus.
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*p <0.05. BMI: body mass index, TLC: total lymphocyte count, K-MMSE:
Korea mini-mental status exam, FIM: functional independence measure, DM:
Diabetes mellitus.
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