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Abstract
Introduction: Bone fractures in older adults involve hospitalization and surgical intervention, aspects that have been related to
functional and cognitive impairment. Several variables have been
studied as moderators in how these patients evolve, such as nutritional status. However the implications of nutritional status in
the subsequent evolution of the hospitalized elderly, has not been
studied to date.
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Objective: In the present study the authors analyze the relationship
between the nutritional status, and diferent variables related to the
evolution of older adults who have undergone surgery after a bone
fracture.

Method and instruments: One hundred-seventy six elderly (aged
65-105 years; 138 females and 38 males) participated in the study.
Participants’ consent was obtained according to the Declaration of
Helsinki. The following questionnaires were administered: Phototest,
Auditory Verbal Learning Test of Learning Potential (AVLT-PA) and
Mini Nutritional Assessment (MNA). The questionnaires was administered at the three months of the hospitalization.

Results: The elders`s nutritional state showed a significant relationship with cognitive decline (r=.171, p=.038), and with cognitive plasticity (r=.238, p<.010). Furthermore, those elderly patients at risk of
malnutrition have a higher cognitive decline at the three months of
the hospitalization (t= -3.808, p=.000) and worse cognitive plasticity
(t= -3.096, p=.004).
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Introduction
In the area of healthcare, one of the most frequent
problems in older adults has to do with bone fractures, generally caused by falls, osteoporosis, etc. [1].
This condition accounts for one-fourth of hospitalizations, where the length of hospital stay varies as
a function of several variables [2]. As these authors
indicate, in recent years, traumatology problems
and especially broken hips have increased by 25%
in the hospital admissions of seniors over age 65
in Spain. In this context, one especially significant
phenomenon in gerontology research is the loss of
functionality, characterized as the loss of independence and increased cognitive decline, sometimes
associated with the lack of mobility brought on by
a bone fracture, whether a hip [1] or another part
of the anatomy [3, 4].
On the other hand, generally people with hip
fractures, which are often fragile and senior age
are malnourished at the time of the fracture [5, 6].
Psychological, physical, economic, medical and social cognitive influences may contribute to the risk
of malnutrition. Surveys of dietary intake in patients
recovering from a hip fracture in hospital have recorded suboptimal intakes [6, 7, 8].
Malnutrition causes mental apathy, loss of muscle mass, decreased muscle strength and deterioration of cardiac function [9]. All these factors
will cause impaired mobility and increase the tendency to develop postoperative medical complications (eg, pneumonia, decubitus ulcers, deep vein
thrombosis) and hamper recovery in the hospital
and later [10]. Malnutrition also impairs the immune response, increasing the risk of postoperative
infections [11]. Poor nutritional status is associated
with an increased risk of pressure ulcers after hip
fracture [12].
Undernutrition in older persons has been linked
with longer hospital stays and greater mortality,
and up to 71 percent of older persons requiring
hospitalization are believed to be at nutritional risk.
[13]. Brown (1992) [14] reported a shorter stay in
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the hospital for acute disease for the persons no
nutritional risk (27 days versus 48 days: mean difference -21.00 days; 99% CI: -65.15 to 23.15 días).
Delmi (1990) [15] reported a median hospital stay
significantly lower from the statistical point of view
acute wards and rehabilitation for patients group
no nutritional risk.
The therapeutic objective of the acute phase is
to minimize the impact of the fracture on the clinical, physical, mental and social spheres of the
patient. Several healthcare professionals must act
in coordinated fashion to intervene in this process –traumatologists, anesthetists, rehabilitation
specialists, nurses, physiotherapists, occupational
therapists, social workers, etc.– and one of the
variables to consider is the nutritional status of the
hospitalized patient.
To know the real influence of nutritional status in patient functional and cognitive impairment
and subsequent recuperation, the analyzing the
variables involved in the patient’s recovery or decline constitutes a very relevant research objective. Some studies show that this variable can predict later cognitive decline in healthy older adults
and/or those with slight cognitive decline [16, 17,
18, 19], or can predict their response to cognitive
training [20].
Moreover, the degree of plasticity has been associated with the cognitive state of older adults,
where recent studies show how adults with normal or optimal aging benefit from high levels of
cognitive plasticity [21, 22]. Elsewhere, plasticity
has been associated with an active life style [21]
as well as with a high level of independence in
activities of daily life, and with better quality of
life [23, 24].
In the studies that have analyzed variables related to cognitive and functional decline associated
with hospitalization and recovery thereafter, several
authors have found greater functional loss associated with variables such as age [25, 26], prolonged
rest [27], decubitus [28], pain produced by the surThis article is available at: www.intarchmed.com and www.medbrary.com
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gery [29], the presence of other illnesses [30] and
the number of hospitalization days prior to the surgery [31]. Other authors associate functional loss
with the nutritional status [32].

Method
Participants
A total of 176 older adults from the province of
Jaén (southern Spain) participated in the study.
To be included in the study, patients had to be
over 65 and be hospitalized for bone fracture. The
mean age was 78.55 years (SD=8.55, range 65105 years). As for gender, 138 were women and
38 were men.
Level of education was distributed as follows:
91.7% had no schooling or had primary education,
5.7% secondary education, and 2.5% university
education.

Instruments
Semistructured interview: patient data sheet created for this study, where information was recorded
on personal health, biological and social variables.
The Auditory Verbal Learning Test-Learning Potential (AVLT-LP) [33]; adapted to Spanish [34],
was used for assessing cognitive plasticity. This is
a version of the classic Verbal Memory test by Rey
(1964) [35], its traditional version consisting of the
presentation of fifteen common words that the
participant must repeat immediately after hearing
them. The list is presented a total of five times,
and on each occasion the words remembered are
recorded. In the learning potential version, the
wordlist is presented six times. The first two times
are a pre-test, following the standard format, the
next two are for training and include feedback on
execution, motivation, reinforcement and repetition of words not remembered, and the last two
times are a post-test, again following the standard
format. Applying the test in this fashion provides
© Under License of Creative Commons Attribution 3.0 License
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different markers. In this study we have worked
with the following: 1) direct scored obtained on
each test trial, 2) AVLT-LP delayed memory: number of words remembered after finishing the test
and then performing other tasks by way of interference, and 3) AVLT-LP gain score: posttest minus
pretest. This gain score indicates the amount of
improvement after the training phase, and several
studies establish this score as a measure of learning
ability or cognitive plasticity in healthy older adults
or in older adults with cognitive decline [36, 37,
38, 39] and in other populations such as persons
with schizophrenia or dementia [40]. Based on the
gain score, persons are classified into two groups:
with and without cognitive plasticity (a function of
whether improvement on the posttest is or is not
greater than 1.5 standard deviations with respect
to the pretest). The test has also been validated
by several authors with Spanish population similar
to that participating in this study [36, 37].
Test of photos or Phototest [41]. The Test of
the photos is a brief cognitive test that evaluates
the ability to remember six elements which have
previously been shown to the patient and asked
him to name. Among denomination and remember a verbal fluency task, in which the participant
must recall names of people grouped by gender
[42] is inserted. The breakpoints of Phototest for
diagnosis of cognitive impairment are 28/29, 28
or less "cognitive impairment" 29 or more "nondeterioration". The discriminative validity of the
test is good Pictures equal to or higher than the
test of widespread use in this environment with
the advantage that it is not influenced by the educational level.
Mini Nutritional Assessment (MNA) [43]. This test
evaluate nutritional risk. It consists of 18 questions
grouped into four sections, which collect anthropometric data, global assessment, dietary intake,
and subjective evaluation. The Spanish Society of
Parenteral and Enteral Nutrition recommends MNA
specifically for elderly patients, including severely
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limited groups of different countries, including
ours [44]. It does not require skilled personnel or
complex biochemical or anthropometric measurements [45].

Procedure
The research was carried out in a hospital in Jaén
(southern Spain). Once the project was explained to
and approved by the hospital ethics committee, the
principal investigator checked on a daily basis for
patients above 65 years of age who were admitted
with a bone fracture diagnosis. Patients who met
the study inclusion criteria were visited personally
by the researchers, who explained to them the objective of the study and requested their informed
consent (Helsinki Declaration, 2004), given by their
signature to that effect. Once the participant gave
his or her consent, the relevant medical history was
collected. At 90 days after release from hospital, the
home visit was carried out. During this visit other
sociodemographic data were collected, and new
functional and cognitive assessments were carried
out, using all the tests described in the previous
section on instruments.
Regarding the cognitive plasticity, as a function of
the gain score, participants were classified as having
plasticity (gain score on the AVLT-LP of 3 or more)
or not having plasticity (gain score below 3 on the
AVLT-LP).

Design and statistical analyses
The design was a transversal correlational study. The
dependent variables were the measurements obtained with the instruments described. Associations
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between variables were computed by Pearson correlations. To prove the possible existence of differences, according to nutritional risk, we use Student
T-test. The effect size was estimated using Cohen’s
d. Statistical analyses were performed using the R
statistical software package (R Foundation for Statistical Computing, Vienna, Austria) and statistical
decisions were taken at a level of significance of.05
or lower.

Results
In the overall sample, the elderlys`s nutritional state was positively associated with cognitive decline (r=.171, p=.038), and with cognitive plasticity
(r=.238, p<.010). Furthermore, as a function of the
scores obtained on the MNA, older adults were classified as patients with nutritional risk (scores lower
or equal than 11), and no nutritional risk (scores
higher than 12). In order to verify whether there
were differences between these groups with regard
to cognitive decline and plasticity, we carried out a
comparison of the mean values. The outcomes revealed significant differences between both groups
in cognitive decline (t= -3.808, p=.000, d=.63) and
cognitive plasticity (t= -3.096, p=.004, d=1.13). Thereby, those elderly patients at risk of malnutrition
have a higher cognitive decline and worse cognitive
plasticity.

Discussion and Conclusions
According to the results of this study, elderly
patients’s nutritional state show a significant rela-

Table 1. Descriptive statistics for variables.
Total Group

No risk malnutrition Group

Risk malnutrition Group

M

SD

M

SD

M

SD

Cognitive Decline

28.79

9.50

30.99

8.80

24.30

7.68

Cognitive Plasticity

3.33

1.77

3.45

1.76

2.36

1.28

Nutritional Status

11.75

1.66

12.53

0.88

9.26

0.98
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tionship with the cognitive decline and cognitive
plasticity. As other authors have postulated [18, 19]
our data indicate that cognitive decline is greater
and cognitive plasticity is lower with the nutritional
state worse. In addition, our results present significant differences between the groups of nutritional
risk and no nutritional risk, with the latter group
showing significantly worse scores on cognitive
functionality indicators.
Undernutrition in older persons has been linked
with longer hospital stays and greater mortality. To
date, studies have shown that nutritional state moderates the immune response [11], increased risk of
pressure ulcers after hip fracture [12], well as longer hospital stays and greater mortality but no differences were noted among the groups regarding
functional or cognitive status [13]. The results of the
study extend this evidence by showing that nutritional status also moderates the cognitive status of
older people.
Regarding the limitations of the study, the sample
size is small for a moderating study, which may have
compromised the statistical power. In view of this
limitation, the results should be treated with caution
and considered preliminary; there is a need for replication using larger samples. Second, the sample
is comprised of participants at a single hospital, and
that we have not taken into account other variables that may be relevant as the level of education,
which could limit the generalizability of the results.
For these reasons it is therefore important to replicate the findings with other samples of hospitalized
elderly.
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