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Introduction 
 

Malnutrition represents “a state of deficient ener-
gy or protein intake or absorption, characterized 
by weight loss and changes in body composition” 
(1). It is a very common condition in the elderly 
population, causing severe adverse health events. 
Poor nutritional status often presents as uninten-
tional weight loss. When older persons lose 

weight, they experience a doubling in their risk of 
death, even if they are overweight (2, 3). The risk 
increases particularly in people suffering from 
diseases due to obesity, such as diabetes mellitus. 
Malnutrition also increases the chance of hip 
fracture or being institutionalized (4) and repre-
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sents a significant predictor of frailty syndrome in 
older persons (5).  
Physiological, social and economic issues, often 
referred as the “nine d’s”, namely poor dentition, 
dysgeusia, dysphagia, diarrhea, depression, disease, 
dementia, dysfunction, and drugs, are the main 
causes (6). The so-called protein-energy malnutri-
tion (PEM) is triggered and, in older people, this 
has serious consequences including poorer quality 
of life and greater risk of falls (7,8), an increase in 
morbidity, mortality and complications of clinical 
interventions, prolonged length of stay in hospital, 
admission to higher level care and higher risk of 
institutionalization with a rise in healthcare costs 
(9-11). Even though PEM is a common problem, 
it has not been adequately investigated.  
The prevalence of PEM in the elderly varies con-
siderably, depending on the population studied 
(12), the study setting and the means used to 
quantify the grade of severity. The settings with 
the highest levels of malnutrition are nursing 
homes (up to 85%) and hospitals (up to 62%) 
(13,14). The risk of malnutrition, instead, affects 
about half the elderly people receiving home care 
(15), gradually decreasing until it almost disap-
pears in healthy community-living older adults 
with increasing degrees of independence (16). 
Surveys on non-institutionalized elderly subjects 
have produced highly variable results, depending 
not only on the criteria used to define malnutri-
tion but also on the geographical areas investigat-
ed, although prevalence rates reached significant 
values up to 30% (7, 17, 18). The studies carried 
out in Italy have estimated a prevalence ranging 
from 8% to 12% in community-dwelling persons 
(19, 20), but significantly higher rates in nursing 
homes (21, 22). 
Management of the severe stage of PEM be-
comes difficult (23) and early screening in order 
to verify the nutritional status of the elderly and 
early preventive intervention in the subjects rec-
ognized as being deficient or at risk are therefore 
crucial tools to ensure good aging. Nutritional 
status can be investigated using clinical methods, 
biochemical parameters, anthropometric meas-
urements or multidimensional evaluations; how-
ever, none of these alone possesses the ideally 

necessary requirements (24). Among multidimen-
sional methods, due to its high sensitivity, speci-
ficity and reliability, the Mini Nutritional Assess-
ment (MNA) are considered a good and sound 
method for the evaluation of the elderly popula-
tion and the detection of subjects with normal 
nutritional status, and those at risk of malnutri-
tion or malnourished (25). The shorter form 
(MNA-SF) provides results that correlate well 
with those of the full version (26), so it can be 
successfully used for screening, with the ad-
vantage of being simpler and faster. The deter-
mination of some biochemical parameters (albu-
min, prealbumin and C-reactive protein) in pa-
tients with low scores subsequently makes it pos-
sible to confirm the status of malnutrition and to 
assess the degree of seriousness (27). The plasma 
concentration of prealbumin allows evaluation of 
acute PEM, while albumin is an indicator of long-
term protein modifications, being significantly 
reduced only after extended periods of malnutri-
tion. Since both albumin and prealbumin levels 
are influenced by the inflammatory state, they 
should be evaluated in relation to the concentra-
tion of C-reactive protein (CRP) (28). 
The aim of the study was to estimate the preva-
lence of malnutrition in the population over 75 yr 
old living at home and resident in the “Chiava-
rese” Local Health Unit district (North West Ita-
ly). The subjects recognized as malnourished or 
in a condition of risk-received counseling, con-
sisting in a personalized diet recommended by 
their General Practitioner (GP). The attempt to 
improve the management of patients with inade-
quate diet was based on “patient empowerment” 
in order to change their lifestyle.  
  

Materials and Methods 
 

Participants 
The study was carried out between Nov 2012 and 
Dec 2013. The participants were recruited by the 
general practitioners (GP) of the “Chiavarese” 
Local Health Unit district (Liguria Region, Italy) 
who agreed to take part in the study. Individuals 
aged 75 yr and older, not institutionalized, that 
spontaneously attended outpatient clinics for 
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therapeutic management or contacted according 
to the proactive medicine approach were en-
rolled.  
They were informed about the aim of the study 
and gave written informed consent.  
Exclusion criteria were: the absence of the above-
mentioned requirements, not receiving the in-
formation on the study, the presence of a neo-
plastic disease diagnosed less than one year be-
fore and/or with clinical signs of activity, severe 
psychiatric symptoms or which in any case did 
not allow them to provide informed consent, al-
ready activated artificial nutrition (parenteral, en-
teral), chronic renal failure (creatinine> 3 mg/dl), 
life expectancy shorter than 6 months.  
Since there are no absolute widely accepted crite-
ria for frailty determination, we focused on socio-
demographic attributes and components con-
cerning physical and social domains. Accordingly, 
individuals presenting at least one of these condi-
tions were considered frail: having more than two 
chronic diseases or a single complicated chronic 
disease, living alone or in a condition of social 
disadvantage, having the prescription charge ex-
emption for low income.  
  
Nutritional assessment  
Nutritional status was investigated using the Mini 
Nutritional Assessment Screening Form (MNA-

SF), provided with the software Millew-
in/MilleGPG used by the GPs. The MNA-SF is 
the short version of MNA, a tool for nutritional 
screening specifically designed for elderly people. 
It consists of six questions that consider recent 
weight and appetite loss, mobility, acute disease 
or psychological stress and body mass index 
(BMI). Each question is scored from zero to two 
or three, for a maximum score of 14. A score of 
12 and above indicates satisfactory nutritional 
status; a score ranging from 8 to 11 suggests a 
risk of malnutrition and a score of 7 and below 
shows a malnutrition status (26). In subjects with 
a score up to 11, plasma levels of prealbumin, al-
bumin and CRP were assessed. Albumin and 
prealbumin are commonly used indicators for 
identification and classification of malnutrition, 
while CRP makes it possible to control possible 
confounding effect of inflammatory status. We 
measured prealbumin and albumin with a nephe-
lometric assay (BNII, Laser Nephelometry, Dade 
Behring). CRP was evaluated by turbidimetric 
method (Modular PP, Roche). All the procedures 
were in accordance with the Health Quality Ser-
vice Standards. The degree of malnutrition in pa-
tients with MNA scores under 12 was classified 
according to the algorithm shown in Table 1. 

 
Table 1: Algorithm for malnutrition assessment 

 

Albumin Prealbumin 
 ≥17 mg/dl 10-17 mg/dl <10 mg/dl 
≥3000 mg/dl Possible recent recovery of 

good nutritional status 
Recent mild PEM Recent severe PEM 

<3000 mg/dl PEM in recent improvement Chronic mild PEM Chronic severe PEM 

Developed and adapted from (29) 

 
Nutritional counseling  
Subjects with an MNA score ≥ 12, not present-
ing malnutrition, received information on how to 
maintain an adequate nutritional status and sug-
gestions for the continuation and improvement 
of a suitable lifestyle. Tailored dietary counseling 
correlating the degree of malnutrition and the 
most appropriate dietary indications according to 

the characteristics of the subject (gender, weight, 
chewing ability, independence, purchasing skills) 
was recommended by the GP to the patients with 
an MNA score under 12 and PEM confirmed by 
biochemical parameters. In the case of impaired 
chewing ability, a soft diet was suggested. The se-
lection of patients needing dietary advice was 
made by the GPs with the collaboration of the 
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Nutrition Service of the Local Health Unit that 
prepared the diets. Two months after the imple-
mentation of the suggested dietary regime, a fur-
ther assessment of nutritional status with the 
MNA-SF and an additional evaluation of plasma 
biochemical parameters were performed. 
Ethical aspects  
The study received the approval of the Local 
Health Unit Ethics Committee according to cur-
rent legislation. The collection of data and bio-
logical samples was conducted in compliance 
with the protection of personal data. 
 

Statistical analysis  
MNA-SF score, albumin and prealbumin concen-
trations expressed as mean ± standard deviation 
were compared between genders with the Stu-
dent t-test. The multivariate regression analysis 

(adjusted for gender and age as confounding fac-
tors) was applied to evaluate, before and after 
treatment, the variations in biochemical parame-
ters and MNA-SF score corrected for the con-
founding effect due to CRP. Statistical analysis 
was performed with R (R free software, ver. 
3.0.3) and the significance set at 0.05. 
 

Results  
 
Eleven GPs participated in the study, involving 
1039 over 75-yr-old community-dwelling per-
sons. Complete data are available for 821 of 
them, representing a participation rate of 79%. 
The main demographic characteristics are report-
ed in Table 2. The average age of enrolled pa-
tients was 82 yr; 65% were women.   

 

Table 2: Demographic characteristics of the enrolled elderly people 
 

Variable Females 
n (%) 

Males 
n (%) 

Total 
n (%) 

 537 (65.4) 284 (34.6) 821 (100) 
Age. (mean ±s.d, yr) 82±6.1 82±4.9 82±5.7 
Frailty 520 (96.8) 266 (93.7) 786 (95.7) 

Due to disease 446 (83.1) 230 (80.1) 676 (82.3) 
Living alone 234 (43.6) 47 (16.6) 281 (34.2) 
Social disadvantage 28 (5.2) 6 (2.1) 34 (4.1) 
Prescription charge exemption 431 (80.3) 197 (69.4) 628 (76.5) 

MNA-SF score (mean ±s.d.) 12.1±2.1 12.7±1.7 12.3±2.0 
0-7 24 (4.5) 4 (1.4) 28 (3.4) 
8-11 124 (23.1) 48 (16.9) 172 (21.0) 
12-14 389 (72.4) 232 (81.7) 621 (75.6) 

 

Almost all the participants (95.7%) could be con-
sidered frail individuals, mainly due to the pres-
ence of illness conditions and the prescription 
charge exemption for low income. The nutrition-
al evaluation by means of the MNA-SF showed 
that 21% of elderly people living in the commu-
nity were in a situation of risk of malnutrition 
and the prevalence of malnutrition was 3.4%. 
Both conditions were more prevalent in the fe-
males (respectively 23.1% and 4.5% versus 16.9% 
and 1.4% in males).The determination of bio-
chemical parameters for confirmation of the 
malnutrition status made it possible to estimate a 
prevalence of 3.5% (Table 3). Malnutrition was 

again found to be more common in females, alt-
hough no statistically significant difference was 
observed between the two genders. The majority 
of malnourished subjects (69%) achieved an 
MNA-SF score between 8 and 11, only indicative 
of a risk of malnutrition. The average levels of 
the biochemical parameters were suggestive of 
PEM in recovery for men and recent mild PEM 
for women. 
A significant proportion (75%) of patients with 
malnutrition confirmed by blood parameters re-
ceived tailored dietary counseling. All measured 
parameters had improved, as showed by median, 
first, and third quartiles reported in Fig. 1.  

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 47, No.5, May 2018, pp. 633-640  

637                                                                                                        Available at:    http://ijph.tums.ac.ir 

The regression analysis corrected for the CRP 
showed that dietary intervention improved all 
considered parameters but the difference was sta-

tistically significant only for the MNA-SF score 
(P=0.00613).   

Table 3: Levels of albumin and prealbumin in patients with MNA-SF <12 and malnutrition confirmed by biochemi-
cal parameters (n = 29) according to gender and MNA-SF score (mean±s.d.) 

 

n, % MNA-SF score Prealbumin (mg/dl) Albumin 
(mg/dl) 

Females (17, 58.6%)        7.8±2.9 14.8±3.2 3421.5±585.9 
Males (12, 41.4%)          9.0±1.7 17.8±5.6 3189.9±608.4 
P 0.2142 0.0788 0.3113 
MNA-SF score 0-7 (9, 31.0%)  13.2±4.0 3061.1±718.9 
MNA-SF score 8-11 (20, 69.0%)  17.8±5.6 3444.7±507.5 
Total  16.0±4.5 3325.7±595.9 

The differences between genders were assessed with Student t-test 
 

 
 

Fig. 1: Characteristics of patients with MNA-SF <12 and malnutrition confirmed by biochemical parameters before 
and after counseling (n = 22) 
The statistically significant difference of MNA score, before and after counseling, was determined by regression 
analysis corrected for the CRP 
 

The mean MNA-SF reached an average score of 
11. Only two subjects remained in the range of 
malnutrition, despite improving their score, while 
8 individuals scored over 12, showing recovery of 
a normal nutritional status (data not shown). The 
levels of albumin and prealbumin increased and 
the latter, in particular, exceeded the threshold of 
17 mg/dl, indicating a recent recovery of a good 
nutritional status.  
 

Discussion 
 

The elderly population is particularly vulnerable 
to malnutrition. Although this condition is more 
frequent among institutionalized persons, preva-
lence rates not entirely insignificant and varying 
according to the degree of independence have al-
so been reported among older people living in 
the community. Western countries are character-

ized by a progressive increase in average life ex-
pectancy but this implies a higher prevalence of 
adverse health events. These are strongly associ-
ated with malnutrition and include reduced quali-
ty of life, increased complications of diseases, 
higher risk of institutionalization, greater frailty 
and increased mortality. More attention should 
be directed at malnutrition, a condition often un-
recognized and underestimated. 
Compared to the Italian population in general, the 
inhabitants of the “Chiavarese” Local Health Unit 
district are characterized by a lower number of 
young people and of the so-called active popula-
tion, while the elderly component is predominant.  
With respect to the Italian population in general, 
there are more than one and a half times more 
64-yr-old subjects in this area and more than 
double over 84-yr-old (4% vs. 2%). The Ligurian 
population is, in fact, the oldest of Italy and the 
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residents of the “Chiavarese” Local Health Unit 
district are the eldest of Liguria. Since the demo-
graphic transition that already occurred in this ar-
ea prefigures the transition that the Italian popu-
lation and those of all economically advanced 
countries will undergo in the coming decades, 
this district and its population can represent a test 
case for assessing and proposing solutions to the 
health and social problems of an increasingly el-
derly community.  
This study made it possible to estimate the preva-
lence of malnutrition in the over-75-yr-old popu-
lation cared for by GPs. 3.5% of the enrolled el-
derly showed a malnutrition status confirmed by 
biochemical parameters. Due to the variations 
depending on the method adopted, it is very dif-
ficult to compare this finding with those reported 
by other studies. However, the acquisition of up-
dated epidemiological data on the malnutrition 
status of the elderly population is a basic re-
quirement for the definition of programs aiming 
to control and prevent malnutrition. The MNA-
SF proved to be a reliable, simple and easy tool 
to detect the risk of malnutrition in elderly people 
living in the community. The adoption of a 
standardized methodology, available to GPs, can 
contribute to the timely monitoring of the nutri-
tional status of older patients, and the early iden-
tification of deficiency situations may allow effec-
tive recovery actions to be implemented. 
Previously, the Nutrition Service of this district 
had already carried out nutritional surveillance in 
hospitalized patients both in the hospital setting 
(29) and in protected structures (21). This study 
also represents the first experience of personal-
ized nutritional counseling, led by GPs in agree-
ment with the Nutrition Service, aimed at im-
proving the nutritional status of their patients. In 
addition to the evaluation of malnutrition, the 
surveillance provided information for the preser-
vation of nutritional status for elderly with an ap-
propriate MNA score and provided the dietary 
indications for people with different levels of 
malnutrition according to body weight and chew-
ing ability. The interplay and coordination be-
tween GPs, Nutrition Service and Hygiene and 
Public Health guaranteed a favorable multidisci-

plinary approach that made it possible to con-
struct a healthcare pathway consisting of tailored 
dietary counseling that was able, in two months, 
to improve the nutritional status and the related 
biochemical parameters in the elderly living in the 
community. Previous experiences of nutritional 
intervention in the elderly population in Europe 
have produced conflicting results. A study in the 
Netherlands (30) showed no result in terms of 
improvement in body weight, physical perfor-
mance and handgrip strength at 6 months after 
nutritional counseling by dieticians. After one 
year, an increase of 2.5 points was found in the 
MNA score in a group of elderly individuals giv-
en tailored nutritional counseling by a dietician 
and counseling for physical activity by a physio-
therapist (31). Older people who received the 
counseling also improved their frailty status and 
obtained a higher Mini-Mental State Examination 
(MMSE) score, indicative of better cognitive 
function compared to the control group in which 
the MNA score worsened. 
Although the study involved a limited number of 
GPs and over 75-yr-old subjects, it made it possible 
to explore the problem of malnutrition in the elder-
ly living in the community, based on a methodology 
previously established through two observational 
studies conducted in hospitals and in protected 
structures (29, 21). In addition, the investigated 
population reflects demographic features that will 
characterize all Western societies at the end of the 
process of demographic transition. It can be taken 
therefore, as a paradigm for the testing of actions 
aimed at promoting healthy aging. 
 

Conclusion 
 

The GP, a valuable reference point for elderly pa-
tients, can monitor and recognize the malnutrition 
status or related risk early, thus successfully imple-
menting personalized intervention, in order to 
achieve regression of the PEM, as shown by the 
improvement of the MNA-SF score and biochemi-
cal parameters. This finding may have been influ-
enced by the fact that the patients received custom-
ized dietary indications and were motivated to 
change their lifestyle by a trusted person like the 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 47, No.5, May 2018, pp. 633-640  

639                                                                                                        Available at:    http://ijph.tums.ac.ir 

GP; in addition, the participants in our study pre-
sented only a mild PEM status. Given the positive 
results obtained with a follow up of only two 
months, we can hypothesize that the extension of 
the “empowerment” intervention could encourage 
the patient to continue to follow the dietary rec-
ommendations over time, consolidating the result 
and ensuring a better quality of life. 
Malnutrition can be assessed with a simple tool 
such as the MNA-SF, recognized at the earliest 
stage and successfully treated by GPs, as shown 
by the increase by two points of the score rec-
orded in patients receiving a personalized diet. 
This result has important and promising implica-
tions in the management of the older population, 
as most of them live in the community and could 
benefit considerably from nutritional counseling. 
The improvement of the nutritional status of 
community-dwelling people can, in fact, consti-
tute an effective method of prevention of adverse 
health events such as hospitalizations, complica-
tions, readmissions, institutionalization and mor-
tality.  
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