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Introduction
Malnutrition has been defined as “a state, resulting from lack 
of uptake or intake of nutrition that leads to altered body 
composition (decreased fat free mass) and body cell mass leading 
to diminished physical and mental function and impaired clinical 
outcome from disease” and this definition is synonymous with 
undernutrition (1). New criteria for diagnosis of malnutrition 

were introduced in 2018 from the Global Leadership Initiative 
on Malnutrition. The criteria require the combination of at least 
one phenotype and one etiologic feature (2). Screening tools for 
malnutrition include measuring weight, calculating weight loss, 
and other questionnaires. Mini Nutritional Assessment (MNA) is 
one of the screening tools that include questions specific to diet 
and anthropometric measurements. 
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Objective: Malnutrition is a state resulting from lack of uptake or intake of nutrition that leads to altered body composition, decreased fat-free 
mass and body cell mass. Its prevalence varies according to health conditions and the level of care dependency. The prevalence in individuals over 
65 years of age attending outpatient clinics varies in 9% to 15%. Malnutrition can be associated with decreased physical and mental function and 
impairment of body cell components. Decreased physical capacity causes shortened mobility and difficulties in daily activities such as shopping, 
cooking, eating, etc. Malnutrition and decline in functional status are two important factors contributing to loss of independence. The aim of this 
work was to describe the association between nutritional and functional status.

Materials and Methods: This retrospective study included 406 patients aged 60 and older who were referred to the geriatric outpatient clinic at 
Istanbul University Istanbul Medical Faculty. The nutrition status was determined using the Mini Nutritional Assessment-short form (MNA-SF, cut 
off ≤11) including six questions specific to diet and anthropometric measurements. The total score can be as high as 14 points. A score of 12 to 
14 signifies normal nutritional status and 11 or lower indicates possible malnutrition. Both dynamic and static functional status were evaluated. 
Measures of dynamic physical performance included the Timed Up and Go test (TUG), Gait Speed test, and Chair Stand test (CST). Static performance 
was determined by balance tests and hand grip strength (HGS). Linear regression analysis was used to study the association between malnutrition 
with physical performance.

Results: The study sample comprised 406 participants with the mean age of 74.8±6.7 years. 69.7% were female and 30.3% were male. Malnutrition 
was found in 28.8% of the patients (n=117). Malnutrition was found most strongly associated with HGS (p<0.018) and less strong with Balance test 
p=0.046. There was no significant association between TUG, CST, gait speed and two components of Balance test. 

Conclusion: Malnutrition is an important problem which could result in diminished physical and mental function in older people. In our study, 
malnutrition defined by the MNA-SF was associated with physical performance tests, especially HGS, which is an indicator of static physical 
performance rather than dynamic functionality measures. MNA-SF might be a useful screening tool as a surrogate marker of functional status, 
especially if a specific functionality testing cannot be applied.
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Malnutrition is accompanied by loss of body weight, muscle 
mass and strength (3) that is common in older individuals 
and may have greater impact on outcomes such as physical 
function (4). Muscle mass is a key linking substrate between 
malnutrition and physical performance. Either malnutrition 
and poor physical function may be highly interrelated and may 
potentiate each other. Assessment of the physical function of 
the older people has importance in clinical risk evaluation (5). 
There are some different ways of determining both the dynamic 
and static physical functions. Dynamic physical performance 
measures include tests of Timed Up and Go test (TUG), gait speed 
(4-m walk test), and Chair Stand test (CST). Static performance 
measurements include balance test (side-by-side, semi-tandem, 
and full tandem stand) and hand grip strength (HGS). 

In this study, we aimed to evaluate the malnutrition status and 
its correlation with dynamic and static physical performance 
among older patients presented to our outpatient clinic, due 
to the increasing prevalence of malnutrition and lack of studies 
assessing these factors in the Turkish community. 

Materials and Methods 

Study Design 

This retrospective study included 406 community dwelling older 
patients aged ≥60 who were referred to Istanbul University’s 
geriatric outpatient clinic from January 2018 to January 2020. 
The study has been approved by Istanbul University, Istanbul 
Medical Faculty, Ethical Committee (approval no: 90767, date: 
06.06.2020).

Measurement of Nutritional Status 

MNA has two parts - short and total form. The total form 
consists of 18 questions in five sub-categories. Functionality, 
general assessment, anthropometry, dietary assessment and 
subjective assessment are evaluated in these tests (6). Previous 
study revealed that short form MNA (MNA-SF) was strongly 
correlated with the total MNA score. In this study the presence 
of malnutrition status was determined by using MNA-SF (7). 
The MNA-SF consists of six questions related to acute disease, 
neuropsychological problems, body mass index, weight loss, 
mobility and decline of food intake. According to the short 
form score (0-14 points) the subjects are classified as well 
nourished (>11 points), at risk of malnutrition (8-11 points) and 
malnourished (0-7 points). In this study poor nutrition status 
was defined as scores ≤ 11 points in MNA-SF.

Performance Status

Measurement of both dynamic and static physical performance 
were evaluated. Measures of dynamic physical performance 
included TUG, 4-m Walk test and CST. Static performance was 
determined by Balance tests and HGS. As TUG test measures 

the patient’s time while they stand up from a chair, walk three 
meters, return to the chair and sit down again (8). The cut off 
score was ≥20 sn. To determine 4-m walk test, patients were 
instructed to walk at their comfortable speed. To avoid of 
slowing patient down walking distance exceeded the required 
four meters. The time they reached at 4 meters was expressed 
as m /s. To perform CST test patient were told to fold their arms 
across their chest and try to stand up once from a chair for 5 
repeats. The total time that required to perform five rises was 
measured. 

Handgrip strength was measured by Jamar hydraulic hand 
dynamometer. The patients were instructed to squeeze the tool 
with whole strength three times with each hand, the maximum 
score was used for analyses. Values <27 kg for men and <16 kg 
for women were classified as weak. Other test for measuring 
static analyzes was Balance test. Balance test recorded as side 
by side, semi-tandem, and tandem. 

Statistics 

The characteristics of the participants were described. When 
data were distributed normally continuous variables were 
presented as mean and standard deviation. Dichotomous 
variables were reported by the number (n) and percentage (%). 
Linear regression analysis was used to study the association 
between malnutrition with both dynamic and static measures 
of physical performance. Results for the linear regression 
analysis are presented as beta, or for the logistic regression as 
odds ratios, and 95% confidence intervals with p values. 

For all statistical analyses, SPSS version 21.0 program were 
used. A p value of less than 0.05 was considered as statistically 
significant.

Results 
This study included 406 geriatric outpatients [283 (69.7%) 
women and 123 (30.3%) men]. The mean age of the participants 
was 74.8±6.7. Characteristics of the patients are shown in Table 
1. 

More than half of the participants (71.2%) had a normal 
nutritional state but 28.8% (n=117) suffered from malnutrition 
or were at risk of malnutrition. The measures of both dynamic 
and Statics test are shown in Table 2.

Table 3 shows the correlation between malnutrition based 
on MNA-SF and measures of different physical performance. 
Malnutrition was most strongly associated with HGS (p<0.018) 
and Balance test (tandem) (p<0.046).

Discussion
The purpose of this study was to compare the associations 
between malnutrition and risk of malnutrition based on 
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MNA-SF questionnaire; and dynamic and statics physical 
performance measures in geriatric outpatients. We use TUG 
test, 4-m Walk test and CST as dynamic physical measures and 

balance test and HGS as static physical measures. Malnutrition 
was most associated with HGS and Tandem Balance test which 
were pointers of static performance. There was no significant 
association between TUG, 4-m Walk test and CST. Dynamic and 
static physical performance tests are used for assessment of 
muscle strength and muscle power. Although dynamic physical 
performance tests rely more on muscle power; static physical 
performance tests are associated more with muscle strength. 

In our study, static physical performance tests were associated 
with malnutrition. Our study confirms previously reported 
connections between malnutrition and HGS and short physical 
performance battery (9,10). 

As we expected there was significant association between 
malnutrition and HGS cause of being direct measure of muscle 
function. There is a contradiction between HGS and malnutrition. 
Some authors have offered for the extra value of HGS in 
nutritional assessment (9). Furthermore, the result of a study 
that aimed to show effect of the nutritional supplementations 
on physical performance showed a significant improvement in 
HGS compared to other physical performance test (11). Despite 
that some previous studies showed that HGS may be of limited 
use as a predicting malnutrition (12,13). 

In this study, the tandem test as one of the standing balance 
tests was correlated with malnutrition status. A previous study 
found positive association between HGS and standing balance 
test, that both relies on muscle strength and it is explained by 
the differences between characteristics of muscle strength and 
muscle mass (14). Muscle strength is affected by neuromuscular 
system and measurement values are determined by neural, 
mechanical and muscular factors (15). Furthermore, the age 
appears to be more contributed to the decline of muscle 
strength rather than muscle mass (16). 

On the other hand, there is still unclearness about the relationship 
between malnutrition and poor physical performance. Some 
previous papers fenced that muscle strength and muscle 
power were less strong associated compared to association of 
malnutrition and muscle mass (17,18). Additionally, previous 
studies from Turkey showed significant relations between low 
scores of MNA and low skeletal Muscle Mass index in nursing 
homes residents (19), and sarcopenic males in nursing home 
(20).

Table 3. Correlation matrix of mini nutritional assesment and functional parameters (linear correlation) 
Z balance
side by side

Z balance 
semi tandem

Z balance tandem Z
CST

Z
gait speed

Z
TUG

Z
HGS

β (95% CI) 0.008 
(-0.185, 0.200)

0.081 (-0.092, 
0.254)

-0.128 
(0.002, 0.254)

-0.076 
(-0.274, 0.122)

0.071 
(-0.156, 0.296)

-0.016 
(-0.211, 0.178)

-0.134
(-0.246, -0.023)

p 0.938 0.35 0.046* 0.451 0.540 0.869 0.018*

*: p<0.05, CST: Chair Stand test, HGS: Hand grip strength, TUG: Timed Up and Go test, CI: Confidence interval

Table 1. Characteristics of geriatric outpatients
Measure Total (n)=406 SD

Age, mean
Female 
Male 

74.8
74.3 (min=61-max=91)
76 (min=62-max=90)

6.7
6.8
6.5

Gender (n)
Female (%)
Male (%)

283 (69.7)
123 (30.3)

- 
-

BMI (kg/m
2
)

BMI female (kg/m2)
BMI male (kg/m2) 

30.2 (min=13.3-max=58.7)

31.2 (min=13.4-max=58.7)

27.9 (min=13.3-max=40.2)

5.8

6

4.5

Number of medications, 
mean 

6.3 (min:0- max:21) 3.6

Multimorbidity1 (%) 362 (89.2) -
1: Multimorbidity as defined as two or more diseases, SD: Standard deviation, n: Number, 
BMI: Body Mass index, kg: Kilogram, min: Minimum, max: Maksimum, m: Meter

Table 2. The measures of the dynamic and statics test

Measure Total SD
Malnutrition¹ 117 (28.8%) -

Gait speed (m/s), mean 0.84 m/s (0-1, 59 m/s) 0.2

CST time (s), median 13.4 (min 5.7-max 36/s) 5.3

TUG (s), median 11.4 (min 5-max 36.7/s) 5.4

HGS² (kg), mean 
HGS (kg) female 
HGS (kg) male 

24.2 (min 6-max 52 kg)
20.7 (min 6-max 40 kg)
32.2 (min 10 -max 52)

8.1
5.1
8

SPPB score, mean 9.3 (min 0-max 12) 3
Balance test³ 
Side by side (able: 0 point, 
unable: 1 point)

Semi tandem (able: 0 point, 
unable: 1 point)

Tandem (able: 0 point, unable: 
1 point)

0 point: 392 (93.6%)
1 point: 14 (3.4%)

0 point: 380 (93.6%)
1 point: 26 (6.4%)

0 point: 71 (17.5%)
1 point: 335 (82.5%)

 
- 
- 
 
- 
- 
 
- 
-

¹: Malnutrition status was determined from the MNA-SF using a cut-off of ≤11, ²: 
Balance tests were dichotomized into unable and able to maintain for 10 s, ³: HGS cut 
offs were <27 kg for men and <16 kg for women, SPPB: Short physical performance 
battery, CST: Chair Stand test, TUG: Timed Up and Go test, HGS: Hand grip strength, 
SD: Standard deviation, min: Minimum, max: Maksimum, kg: Kilogram, MNA-SF: Mini 
Nutritional Assessment- short form
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Lower muscle mass may cause mobility difficulties in 
malnourished patients which effects negatively to muscle 
strength and power and contributes to interference with 
physical activity (21). Otherwise some recent study’ authors 
found that there was no association between muscle mass and 
physical performance measured by standing balance test (14).

MNA-SF was used to define malnutrition status in our study. 
There is no gold standard for screening of malnutrition. 
Prevalence of malnutrition can change cause of using different 
nutritional screening tools. 

Our study showed malnutrition is associated with static physical 
performance rather than dynamic physical performance. 
Although a previous study advocated that malnutrition was most 
associated with dynamic physical performance (13). The authors 
argue that functional decline is associated not only with muscle 
strength also with muscle power. The fact that, muscle strength 
was found to be effected from neural, mechanical, muscular, 
metabolic problems as well as age rather than muscle mass (22). 
Addition to this elderly patient are more likely to have several 
multimorbidity and multisystem health problems as cognitive 
impairment, cardiological problems and joint function that can 
negatively effect on muscle strength. 

The strength of this study was that nutritional and functional 
status were deeply analyzed by validated instruments in a 
comparatively large sample of Turkish older adults. Despite that, 
this study has some limitations. The participants were limited to 
the elderly with physical functional dependency, so the results of 
this study might not be generalizable to all Turkish older adults. 
Also, participants were only community outpatient, the home 
care dwellers and inpatient were not included which might 
also limit the generalizability. In this study we could not ignore 
the causative relationship that nutritional status influences 
the onset and the progress of a poor physical performance; on 
the other side, poor physical performance itself may provoke 
malnutrition.

Summering up, our results suggest that almost one third of 
elderly population was at nutritional risk. Malnutrition according 
to MNA-SF was mostly associated with static functionality 
measures. As a result, MNA-SF might be useful screening tool 
as a surrogate marker of functional status, especially if specific 
functionality testing cannot be applied; besides poor physical 
performance can provide information involved malnutrition 
state. Further studies are needed for a better understanding of 
the interaction between malnutrition status and different kinds 
of poor functional impairment in older people.
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