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Abstract

Purpose: The aim of the study was the assessment of the 
nutritional status of older people living in the chosen long-term 
care setting in Poland as well as the determinants having an 
effect on the nutritional status of the examined subjects.

Materials and methods: The subjects included older 
residents (aged 65 years and older) of the nursing home for the 
somatically ill adults in Bialystok. The MNA-Mini Nutritional 
Assessment test was used as an assessment tool to detect nutri-
tional risk. The assessment included elements of clinical and 
functional evaluation (Katz Index, Instrumental Activities of 
Daily Living (ADL) scale, Geriatric Depression Scale, Abbrevi-
ated Mental Test Score, Norton scale and mobility scale).

Results: One hundred out of the 109 persons fulfilling 
the age criterion were examined. We found that 12% of them 
were malnourished, 61% were at risk of malnutrition and 27% 
were well nourished according to the MNA test. Malnutrition 
affected more often persons having difficulties with chewing, 
ADL dependent, with limited mobility, suspected of dementia, 
having suffered from cerebral stroke and who lived with other 
people coming to the nursing home. The risk of malnutrition 
was observed significantly more often in individuals suspected 
of depression and living in urban area before nursing home 
placement. The significant determinants of lower scores of 
MNA in the regression analysis were: suspected depression, 
IADL dependency, limited mobility, female gender and higher 
number of drugs.

Conclusions: The study has confirmed that malnutrition 
remains a common problem among older people living in nurs-
ing homes. Malnutrition is an increasing hazard especially for 

women, for people taking higher number of drugs and for those 
with different mental and physical disabilities. 

Key words: malnutrition; older people in nursing home; Mini 
Nutritional Assessment.

Introduction

Aging does place individuals at a greater nutritional risk 
[1, 2] but the prevalence of malnutrition reaches significant 
levels first of all in elderly patients who are in hospitals or who 
live in nursing homes [3]. The prevalence of protein-energy 
malnutrition in nursing home residents ranges from 23 to 85% 
[4]. Poor nutritional status is related to increased morbidity, 
and malnutrition is associated with an increased incidence of 
morbidity and mortality [5]. 

The diagnosis of protein-energy malnutrition in elderly 
populations is difficult. There is no generally accepted “gold 
standard” for diagnosis and precise nutritional assessment is 
difficult in everyday clinical practice [6,7]. A brief nutritional 
assessment test such as the Mini Nutritional Assessment (MNA) 
could be an effective way of screening patients who are under-
nourished. The aim of the MNA is to evaluate an individual’s 
risk of malnutrition so as to permit early nutritional intervention 
when necessary [8].

The aim of the study was the assessment of the nutritional 
status of older people living in the chosen long-term care setting 
in Poland as well as the determinants having an effect on the 
nutritional status of the examined subjects. The paper attempts 
also to find determinants of nutritional status of older people 
living in nursing home assessed with Mini Nutritional Assess-
ment scale.  
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Material and methods

The subjects included older residents (aged 65 years and 
older) of the nursing home for the somatically ill adults in 
Bialystok. One hundred out of the 109 persons fulfilling the 
age criterion were examined. The response rate was 91.7%. 
9 individuals did not want to participate or were not able to 
participate because of their serious health status.

A questionnaire taking into account the following: 1) the 
social-demographic evaluation, 2) the experiences connected 
with living in nursing home, 3) health status with elements 
of clinical judgment, the occurrence of chronic illnesses, and 
medication, 4) the functional evaluation of the respondent with 
functional ability scales, and 5) nutritional status assessment 
with Mini Nutritional Assessment Scale (MNA) – was used.

The following instruments were used to rate the respond-
ent’s functional ability:

• The Katz Index [9] – used to evaluate functional ability 
in the range of basic ADL (P-ADL – personal activities of daily 
living) – being able to take care of oneself (eating, incontinence, 
using the toilet, bathtub/shower, dressing, moving). It placed 
individuals into one of three groups: functionally able – 5-6 
points; moderately ADL dependent – 3-4 points, and severely 
ADL dependent- 1-2 points.

• Instrumental Activities of Daily Living scale (I-ADL) 
[10]. This took into account instrumental activities of daily 
living, such as cleaning, meals preparation, shopping, using the 
telephone, taking medication, moving outside the home etc. If 
the respondent was able to perform the activity without any help 
he or she was given 3 points, with some help – 2 points, and not 
able at all – 1 points (the answers can give maximum 27 points).

• The scale of mobility according to Piotrowski [11] 
– placed the respondents into one of four groups. Group I 
– persons able to walk freely at home and outside the home; 
group II – persons walking freely around the home but having 
difficulties moving outside the home; group III – persons able 
to walk around the home but who can not move outside the 
home; group IV – persons who are bedridden, in a wheelchair, 
or confined to an armchair.

• A questionnaire rating cognitive functions – Abbrevi-
ated Mental Test Score (AMTS) [12] – the test results were on 
the following scale: from 0 to 3 points showed a serious cogni-
tive impairment, from 4 to 6 points showed a moderate cognitive 
impairment, above 6 points (maximum 10 points) normal state 
of cognitive functions in the respondent.

• The Geriatric Depression Scale (GDS) [13] – graded 
the emotional state of the respondent in two stages: from 0 to 
5 points as a normal emotional state and a suspected state of 
depression with a rising tendency from 6 to 15 points.

• Norton scale assessing risk of developing pressure sores 
[14] – 14 points or above pointed to the normal status and less 
then 14 points – to the risk of pressure sores.

The Mini Nutritional Assessment (MNA) test [15] was 
used as an assessment tool to detect nutritional risk. The instru-
ment consists of 18 point weighted questions in four categories 
(Tab. 1). The first category consists of four anthropometric 
measurements such as body mass index (BMI), mid upper 
arm and calf circumferences and weight loss during the past 3 

months. Six global questions regarding accommodation type, 
pharmaceutical consumption, acute diseases (including psy-
chological stress), mobility, neuropsychological problem, and 
pressure sores/skin ulcers constitute the second category. The 
third part consists of six questions assessing dietary intake and 
the final part of two self-assessments of whether food intake is 
sufficient and of the own health status. The answers can give 
maximum 30 points. Less than 17 points is regarded as indicated 
malnutrition, 17-23.5 points indicate a risk of malnutrition, and 

 24 points indicate that the person is well nourished.
Two experienced and trained in geriatric assessment nurses, 

not employed in the studied nursing home, were interviewers. 
The STATISTICA 7.0 [16] program was used to analyze 

the collected data. In case the Chi square Pearson test was 
used a p-value of 0.05 or lower was considered to be statistically 
significant.

Multivariate regression analysis (standard, stepwise back-
ward and forward) was used to find independent variables 
influencing nutritional status of the group studied. The total 
score of MNA was used as the dependent variable for multiple 
regression analysis. The multivariate regression model was con-
structed with independent variables presented in Tab. 2, describ-
ing both the general situation of the older person as well as his 
or her functional abilities. The variables previously associated 
with the risk of malnutrition from the literature were chosen. 
Some of the variables were constituted of the total scores on 
different scales as described above. First of all the variables cor-
relating significantly with the total score of MNA were chosen. 
The analysis was done in stages. Standard regression was used 
to assess the relationships among variables in the model. To 
eliminate independent variables those do not provide additional 
prediction to the variables already in the equation stepwise 
backward regression was used. The stepwise forward regression 
was used to check the proportion of variance attributable to 

Table 1. Elements of MINI NUTRITIONAL ASSESSMENT 
(MNA) [15]

I.
Anthropometric 
assessment

•  BMI – body mass index
•  mid upper arm and calf circumferences
•  weight loss during the past 3 months

II.
Global 
evaluation

•  accommodation type – living independ-
ently or in nursing home,

•  taking more then 3 prescription drugs,
•  psychological stress or acute disease in 

the past 3 months,
•  mobility,
•  neuropsychological problems,
•  pressure sores or skin ulcers

III.
Dietetic 
assessment

•  quantity and quality of eating meals,
•  loss of appetite,
•  digestive problems, chewing or swallow-

ing difficulties causing decline in patient 
food intake,

•  beverages consumed per day,
•  mode of feeding

IV.
Subjective 
assessment

•  Does patient consider to have any 
nutritional problems?

•  How would the patient consider his 
health status in comparison with other 
people of the same age?
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some independent variables after variance due to variables in 
equation is accounted for.

The study was approved by the Ethics Committee of the 
Medical University of Białystok.

Results

Age and gender of the examined groups is presented in 
Tab. 3. Most of the respondents were women, belonging to 
the older subgroup. The average age was 80.4 years (±7.79) in 
women and 75.9 (±6.86) in men. Differences in age structure 
between male and female group were statistically significant 
(p=0.007 in Chi square Pearson test). 

We found that 12% of the group members were malnour-
ished (<17 points), 61% were at risk of malnutrition (17-23.5 
points) and 27% were well nourished (  24 points) according to 
the MNA test (Fig. 1). The distribution of malnutrition and risk 
of malnutrition in different subgroups of the studied individuals 
are presented in Tab. 4, and Tab. 5.

Well nourished individuals were observed significantly more 
frequently in men (p<0.05), people with good psycho-physical 
abilities – good mobility (p<0.001), without signs of depression 
(p<0.001) or cognitive impairment (p<0.001), ADL independ-
ency (p<0.01), no risk of pressure sores (p<0.05), with good 
teeth status (p<0.01), having meals in a dinning room, and not 
in the resident’s room (p<0.001). The risk of malnutrition was 

Table 2. Variables included in the multivariate regression 
models analyzing chosen determinants of the Mini Nutritional 
Assessment score

Variable

Label/Value
(in case of scales scores 

– min-max; mean in the group 
studied)

I. Socio-demographic characteristics
Age number of years (66-102; 79.1)

Gender
female=0
male=1

Living alone before nursing 
home placement

yes=0
no=1

II. Functional abilities
Katz Index (ADL) score total score on the scale (0-6; 3.97)

IADL score total score on the scale (9-27; 14.6)

GDS score total score on the scale (0-14; 7.66)

AMTS score total score on the scale (0-10; 7.0)

Norton scale score total score on the scale (10-20; 15.8)

Piotrowski mobility scale score
I/ II group of mobility =0
III/IV group of mobility =1

III. Other characteristics
Number of drugs taken every day total number of drugs (0-13; 4.4)

Stroke in the past
without =0
yes =1

Difficulties in chewing
no =0
yes =1

Place of having meals 
a resident’s room =0
a dinner room =1

ADL – Activities of Daily Living; IADL – Instrumental Activities of 
Daily Living; GDS – Geriatric Depression Scale; AMTS – Abbrevi-
ated Mental Test Score

Table 3. Age and gender structure of examined group

Gender
Males Females Total

n % n % n=%

Age*

65-74 years old 14 48.3 15 21.1 29

+75 years old 15 51.7 56 78.9 71

Total 29 100.0 71 100.0 100
Average age 
[n years; ±SD]

75.9 (±6.86) 80.4 (±7.79) 79.1 (±7.78)

SD – standard deviation

Figure 1. The prevalence of malnutrition, and risk of malnutri-
tion in older residents of studied nursing home (N=100)

Risk of malnutrition 61%

Malnutrition 12%

Well nourished 27%

Table 4. Nutritional status according to Mini Nutritional Assess-
ment (MNA) and age, gender and living arrangements (N=100)

Nutritional status 
according to MNA

Well 
nourished

[%]

Risk of 
malnutri-
tion [%]

Malnutri-
tion
[%]

Gender
Female (n=71) 21.1 63.4 15.5

Male (n=29) 41.4 55.2 3.4

 p* <0.05 NS NS

Age Group
65-74 years old  (n=29) 31.0 62.1 6.9

+75  years old  (n=71) 25.3 60.6 14.1

 p* NS NS NS

Place of living before nursing home placement
Urban (n=83) 11.8 82.3 5.9

Rural (n=17) 30.1 56.6 13.3

 p* NS <0.05 NS

Alone living before nursing home placement
Yes (n=41) 29.3 68.3 2.4

No (n=59) 25.4 55.9 18.7

 p* NS NS <0.05

The length of stay in nursing home
<12 months (n=24) 25.0 58.3 16.7

+1 year (n=76) 27.6 61.9 10.5

 p* NS NS NS

Place of having meals in nursing home
Resident’s room (n=64) 15.6 65.6 18.8

Dinning room (n=36) 47.2 52.8 0.0

 p* <0.001 NS <0.01

* – two tailed U test for two frequencies 

observed significantly more frequently in the group of older 
people living in urban area before nursing home placement 
(p<0.05), with suspected depression (p<0.01). Malnutrition 
affected significantly more frequently subjects living with other 
people before nursing home placement (p<0.05), having meals 
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in resident’s room at nursing home (p<0.01), with different 
psycho-physical dysfunctions – pore mobility (p<0.01), sus-
pected dementia (p<0.01), ADL dependency (p<0.001), risk of 
pressure sores (p<0.0001), with chewing difficulties (p<0.001), 
having suffered from cerebral stroke in the past (p<0.05) and 
taking 4 or more drugs every day since 3 months (p<0.05). 
There were no significant differences observed between indi-
viduals in different age groups, with different lengths of stay at 
nursing home, rating differently their health status. 

The average value of MNA in the whole group was 21.2 
[standard deviation ±3.7; minimum – 12.5; maximum – 28.5; 

kurtosis – (-).066; skeweness – 0.01]. The distribution of MNA 
scores in our group was normal according to the Lilliefors and 
Kolmogorov-Smirnov tests of normality. 

As the distribution of MNA scores in the studied group 
was normal the multivariate regression analysis was used to 
find determinants of MNA in nursing home inhabitants. The 
total score of MNA was used as the dependent variable and 
the variables described in Tab. 2 were included in the model 
as the independent ones. The results of the standard multi-
variate regression analysis of the model are presented in Tab. 6. 
Together the independent variables included in the model 
accounted for 61.2% of the total variance of MNA (N=96, 
adjusted R2=0.6121, SE 2.33, F=12.53, p<0.00001). Variables 
significant in stepwise backward regression of the model are 
marked with asterisk – together they accounted for 59.8% of 
the total variance of dependent variable (adjusted R2=0.5979). 
Lower score on MNA was independently associated with lower 
IADL scores, higher GDS scores, female gender and difficulties 
in mobility (III/IV group according to Piotrowski scale).

The stepwise forward regression was used to check the 
proportion of variance attributable to independent variables 
after variance due to variables in equation is accounted for. 
Tab. 7 presents the consecutive steps of this analysis. Five of 
the variables have added the significant proportion of variance 
explanation (together in the analysis – 62.9%).  Above the vari-
ables essential in stepwise backward regression analysis another 
important variable has emerged here. It was the number of drugs 
taken every day – the higher the number the lower MNA score.

Table 5. Nutritional status according to Mini Nutritional Assess-
ment (MNA) and functional/health status (N=100)

Nutritional status 
according to MNA

Well 
nourished

[%]

Risk of 
malnutrition

[%]

Malnutrition
[%]

Mobility (Piotrowski scale)

Group I/II (n=53) 43.4 52.8 3.8

Group III/IV (n=47) 8.5 70.2 21.3

p* <0.001 NS <0.01

Cognitive functions 
Normal state (n=55) 41.8 54.6 3.6

Suspected dementia (n=44) 8.9 68.9 22.2

 p* <0.001 NS <0.01

Emotional status
Normal state (n=28) 57.1 39.3 3.6

Suspected depression (n=72) 15.3 69.4 15.3

p* <0.001 <0.01 NS

ADL functional ability 
Functionally able (n=58) 37.9 60.4 1.7

ADL dependent (n=42) 11.9 61.9 26.2

p* <0.01 NS <0.001

Risk of pressure sores (Norton scale)

Risk (n=27) 11.1 51.9 37.0

No risk (n=73) 32.9 64.4 2.7

p* <0.05 NS <0.0001

Self-rating of the health status
Good (n=25) 40.0 52.0 8.0

Average/poor (n=75) 22.7 64.0 13.3

p* NS NS NS

Chewing difficulties
No/little (n=87) 29.9 63.2 6.9

Yes, big difficulties (n=13) 7.7 46.2 46.1

p* NS NS <0.001

Status of teeth
Good status (n=24) 50.0 45.8 4.2

Poor dentition (n=76) 19.7 65.8 14.5

p* <0.01 NS NS

Stroke in the past
No (n=88) 29.5 61.4 9.1

Yes (n=12) 8.3 58.3 33.4

p* NS NS <0.05

Number of drugs taken 

0-3 drugs (n=40) 32.5 65.0 2.5

+4 drugs (n=56) 25.0 57.1 17.9

p* NS NS <0.05

ADL – Activities of Daily Living; * – two tailed U test for 
two frequencies 

Table 6. Standard multivariate regression analysis of independ-
ent factors associated with the total score on Mini Nutritional 
Assessment Scale  (N=96; adjusted R2=0.6121; SE=2.3; F=12.530; 
p<0.00001)

Independent variable B S.E. p
Constant* 20.21 3.9 <0.00001

I. Socio-demographic characteristics
Age 0.013 0.04 0.03 NS

Gender* 1.53 0.59 0.19 <0.05
Living alone before nursing home 
placement

-0.71 0.52 -0.09 NS

II. Functional abilities
Katz Index score -0.034 0.25 -0.02 NS

IADL score * 0.15 0.08 0.21 NS

GDS score * -0.38 0.08 -0.36 <0.0001

AMTS score 0.08 0.11 0.07 NS

Mobility scale* -1.59 0.66 -0.21 <0.05

Norton scale score 0.15 0.16 0.12 NS

III. Other characteristics
Number of drugs taken every day -0.20 0.08 -0.17 <0.05

Stroke in the past 0.34 0.87 0.03 NS

Difficulties in chewing -1.02 0.78 -0.09 NS

Having meals in resident’s room -0.47 0.67 -0.06 NS

IADL – Instrumental Activities of Daily Living; GDS – Geriatric 
Depression Scale; AMTS – Abbreviated Mental Test Score; 
adjusted R2 – the adjusted squared multiple correlation; B – denotes 
the unstandardized coefficient; SE – the standard error of B;
 – the standardized coefficient beta; p – the probability value;

NS – not significant; * – variables significant in stepwise backward 
regression of the model
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Discussion

The study has confirmed that malnutrition remains a com-
mon problem among older people living in nursing homes 
– 12% of the group studied was malnourished and 61% were at 
risk of malnutrition. In the study performed in all nursing homes 
in Helsinki one-third (29%) of the studied residents suffered for 
malnutrition (Mini Nutritional Assessment – MNA – score 
<17), and 60% were at risk (MNA 17-23.5)[17]. In these terms 
the study replicates also the findings of other studies [18,19]. 

The lower scores of Mini Nutritional Assessment were 
independently associated in our study with female gender, 
lower scores on Instrumental Activities of Daily Living scale 
(grater IADL dependency), higher scores on GDS (emotional 
disturbances), worse mobility and higher numbers of drugs 
taken every day since three months. In previously mentioned 
study, performed in Helsinki, malnutrition was associated with 
female gender, a longer stay in the nursing home, functional 
impairment, dementia, stroke, constipation and difficulties in 
swallowing as well as eating less than half of the offered food 
portion, not eating snacks and resident’s weight control at long 
intervals, but in logistic regression analysis mainly patient-
-related factors predicted malnutrition (impaired functioning, 
swallowing difficulties, dementia, constipation) [17]. In another 
study performed in nursing homes the number of drugs and the 
mental health score were the only parameters which remained 
significant in the final multivariate regression model explaining 
the Mini Nutritional Assessment score as a dependent variable 
[21]. Some other researches also indicate that higher levels of 
nutritional disturbances in nursing homes are associated with 
older person ADL dependency, depression and polypharmacy 
[20,18]. 

Malnutrition in the studied group affected more frequently 
persons living with other people before nursing home place-
ment, having meals in resident’s room at nursing home, with 
the suspected dementia, personal ADL disability and with risk 
of pressure sores or having stroke in the past. These variables 
were not independently associated with the nutritional status of 
the older person measured as the MNA score in the regression 
analysis. A thorough analysis of correlations between variables 

revealed that these variables correlated significantly with IADL 
score.

As expected, the disturbances in nutrition in the present 
study were substantially higher in those respondents who 
showed to be in worse mental and physical condition. The risk 
of developing malnutrition in the group studied could be in 
a large proportion the consequence of the morbidity and frailty 
that has resulted in them living in long term care institution. 
The correlation between MNA results and age was week in the 
studied group. Findings of other studies were similar [21]. The 
frequency of malnutrition increases with age but our results 
suggest that it seems to be rather the function of the frailty 
and different chronic diseases and not the ageing per se. In 
case of older people living in long term care institutions a lot of 
disabilities and chronic diseases coexist, and health status may 
become more important than age in explaining malnutrition of 
elderly person.

Psychosocial factors such as social support and depression 
are related to nutritional risk in the elderly [22]. The relationship 
between malnutrition and depression is complex. Depression 
leads to reduced appetite, but, on the other hand, malnutrition 
may induce depression and apathy [23,24]. Insufficient dietary 
routines may also contribute to the risk of nutritional distur-
bances in nursing homes [25].

The programs that are to help prevent malnutrition in nurs-
ing home residents should encompass screening of the persons 
at risk, and then an intervention. Surveillance of risk factors 
– before full-blown malnutrition is detected – can lead to early 
intervention [26]. This type of intervention could decrease the 
risk of nutritional disturbances significantly as well as limit the 
negative effects of them on the morbidity and mortality of older 
subjects, if they should arise [27,28]. Future studies are neces-
sary to assess to what extent these nutritional disturbances are 
reversible.

Conclusions

1. The study has confirmed that malnutrition remains 
a common problem among older people living in nursing homes. 

Table 7. Stepwise forward multivariate regression analysis of independent factors associated with the total score on Mini Nutritional 
Assessment Scale (N=96; adjusted R2=0.6287; SE=2.28; F=21.107; p<0.00001)

Independent variable Step B S.E. p Adjusted R2

Constant 20.83 2.26 <0.000001

Norton scale score 1 0.15 0.13 0.12 NS 0.3959

GDS score * 2 -0.40 0.08 -0.38 <0.00001 0.4743

IADL score * 3 0.19 0.07 0.26 <0.01 0.5249

Gender * 4 1.53 0.55 0.19 <0.01 0.5657

Mobility scale * 5 -1.51 0.60 -0.20 <0.05 0.6022

Number of drugs taken every day 6 -0.21 0.08 -0.17 <0.01 0.6212

Living alone before nursing home placement 8 -0.69 0.49 -0.09 NS 0.6263

Difficulties in chewing 9 -0.95 0.76 -0.08 NS 0.6381

IADL – Instrumental Activities of Daily Living; GDS – Geriatric Depression Scale; B – denotes the unstandardized coefficient; 
SE – the standard error of B;  – the standardized coefficient beta; p – the probability value; adjusted R2 – the adjusted squared 
multiple correlation; * – variables significant in stepwise backward regression of the model; NS – not significant
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Based on MNA one-tenth of the study subjects living in nursing 
home appeared to be malnourished and more then half of them 
appeared to be at risk of malnutrition.

2. Malnutrition is an increasing hazard especially for older 
women, for people with emotional disturbances and IADL 
dependent as well as for subjects taking greater number of drugs. 

3. Introducing the periodic assessment of the nutritional 
status among older residents in nursing homes with simple 
measures such as, for example, the MNA tool, could allow for 
the implementation of an appropriate nutritional intervention 
in specific cases.
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