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Introduction
 Life expectancy and increased medical treatments have made the 
number of elderly people increases progressively. At the same time, 
disease and functional impairment associated with aging entail a 
need for care that has been steadily increasing in developed coun-
tries. Therefore, there is great interest in knowing what are the factors 
that influence this deterioration in order to ensure that older people 
remain active and independent for as long as possible, and therefore 
maintain their quality of life. A specially significant phenomenon in 
gerontology research is the loss of independence suffered by older 
people hospitalized for bone fractures, sometimes associated with the 
lack of mobility [1-3], an increasing number of drugs, comorbidity 
complications during the hospital stay or some of the chronic diseases 
typical of the elderly population, such as cardiac arrhythmias or artery 
hypertension [4].

 In the studies that have analyzed variables related to cognitive 
and functional decline associated with hospitalization and recovery 
thereafter, several authors have found higher functional loss associat-
ed with variables such as age [5,6], prolonged rest [7], decubitus [8], 
pain produced by the surgery [9], presence of other illnesses [10] and 
the number of hospitalization days prior to the surgery [11]. Other 
authors associate functional loss with prior deterioration [12,13] and 
a low level of social activity [14].

 However, few studies analyze the influence of these variables and 
the most frequent complications during hospitalization, in the elder-
ly functional gain during the 3-month period after discharge. There-
fore, we carried out a study whose objective was to analyze to what 
extent biomedical and clinical factors (complications, morbidity and 
polypharmacy and chronic diseases) are moderating variables in the 
functional recovery of hospitalized older adults [15]. Our results indi-
cated that the functional gain was negatively associated with cardiac 
arrhythmias (r = -0.167, p < 0.05), a number of complications (r = 
-0.289, p < 0.01), confusional syndrome (r = - 0.138, p < 0.05), pres-
sure ulcers (r = -0.173, p < 0.05), IQCODE (r = -0.425, p < 0.01), and 
exitus (r = -0.168, p < 0.05). The IADL gain was negatively associat-
ed with cardiac arrhythmias (r = -0.145, p < 0.05), Chronic Obstruc-
tive Pulmonary Disease (COPD) (r = -0.184, p < 0.01), confusional 
syndrome (r = -0.133, p < 0.05) and IQCODE (r = -0.365, p < 0.01). 
Moreover, the analysis showed that the IQCODE and pressure ulcers 
explained 20.30% of the variance in functional gain, in the sense that 
the absence of UPP and less deterioration measured by IQCODE 
predicts greater functional gain. This result coincides with the study 
by Pedraja-García [16], which states that the degree of deterioration 
(functional and cognitive) found can be explained by the average age, 
in addition to the permanent state of cerebral hypoperfusion caused 
by heart failure.

 According to our results (2016), we could say that although the 
effect size models predict medium-high in all cases, they can only  
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Abstract
Introduction: Increased life expectancy produces more depen-
dency and deterioration in the population. One of the most frequent 
causes reduced the quality of life in the elderly is the same hospital-
ization for acute suffering some pathology. The loss of independence 
sometimes associated with increasing number of drugs, comorbidity 
complications during the hospital stay or some of the chronic dis-
eases that have the elderly person as cardiac arrhythmias or artery 
hypertension. In this context, a little studied issue has been the rela-
tionship between the risk of malnutrition and the level of dependency 
of the hospitalized elderly.

Objective: The objective of this research was to find out if the risk 
of malnutrition could be a good predictor of functional recovery in 
hospitalized older adults. The starting hypothesis is that there will 
be a significative association between the risk of malnutrition and 
functional recovery at the time of hospital discharge as well as in 3 
months after.

Results and conclusion: We have found a significant association 
between the risk of malnutrition and the categories at the different 
levels of dependency measured before, during and after hospital-
ization. Furthermore, we also find significant associations between 
BMI and dependency levels prior to admission, at admission, at dis-
charge and at three months after discharge. These results show that 
the increase in dependency suffered by the hospitalized elderly is 
related by the nutritional status prior to hospitalization. We think that 
controlling and detecting the risk of malnutrition in the elderly who 

live at home can reduce the loss of functionality caused by events 
that require hospitalization and therefore prevent worsening during 
hospitalization.

Keywords: BMI; Dependency; Older adults; Risk of malnutrition

https://dx.doi.org/10.24966/GGM-8662/100134


Citation: García MJC, Ortega ARM, Calero GC (2022) The Risk of Malnutrition as Moderator in Functional Recovery of Older Adults Hospitalized. J Gerontol Geriatr 
Med 8: 134.

• Page 2 of 4 •

J Gerontol Geriatr Med ISSN: 2381-8662, Open Access Journal
DOI: 10.24966/GGM-8662/100134

Volume 8 • Issue 3 • 100134

explain about 20% of the variation in the dependent variables. There 
are other variables not considered in the previously mentioned study 
which may also be related to the state of dependency of the elderly 
and its evolution, and that are involved in the health status of the 
elderly [17]. One of them, BMI, is an important indicator of anthro-
pometric parameters, as it is a good prognostic marker in the elderly 
[18]. Therefore, the objective of this research was to find out if the 
risk of malnutrition could be a good predictor of functional recov-
ery in hospitalized older adults. The starting hypothesis is that there 
will be a significative association between the risk of malnutrition and 
functional recovery at the time of hospital discharge as well as in 3 
months after.

Methods
Participants

 A total of 259 elderly people, 78,4% women and 21.6% men, ad-
mitted to the Hospital Neutraumatológico in Jaén, Spain, were se-
lected to participate in the study. Ages ranged between 65 and 105 
(M=80.37, SD=8.35). The inclusion criteria were: age 65 or over, 
length of hospital stay more than 5 days, and not suffering from an 
acute disabling disease or a terminal condition.

Instruments

 The Barthel Index (BI) [19,20] were used to measure level of de-
pendency. The BI consists of 10 items that score a person’s capacity 
to perform certain activities without help. It assesses feeding, moving 
from a chair to bed, personal hygiene, transferring to and from a toilet, 
bathing, walking, going up and down stairs, dressing and continence 
of bowels and bladder. It scores from 1 to 100, 1 being completely 
dependent and 100 being completely independent.

 The Mini Nutritional Assessment (MNA) [21] was administered 
to assess nutritional risk. This test consists of 18 questions grouped 
into four sections: anthropometric data, global evaluation, dietary in-
take and subjective evaluation. If the score obtained in the first 6 items 
is less than 11, it is considered that there is a risk of malnutrition and 
the rest of the questionnaire is completed. Otherwise, its administra-
tion is not continued. It has a sensitivity of 96% and a specificity of 
98% in the elderly population.

Design and procedure

 The design was a case-series longitudinal study with repeated fol-
low-up assessment. The dependent variables were the measurements 
obtained with the instruments described. The BI was given at four 
temporal moments: (1) prior to admission, through the primary care-
giver, who was told to inform about the activities done by the partic-
ipants 24 hours prior to hospitalization (Barthel previous); (2) at the 
time of hospital admission, related to the activities done during the 
first 24 hours in the hospital (Barthel admission); (3) at discharge, 
always after the fifth day of admission and, in any case, the same day 
of surgery (Barthel discharge); and (4) post discharge, three months 
after hospital discharge, when the participant was already living at 
home (Barthel at home).

 Once approved by the Ethics Committee of the Hospital, we estab-
lished a system for communicating daily admissions with the clinic 
staff. We explained the aim of the study to the patients as well as what 
was expected from their participation, giving them written informa 

tion and requesting their informed consent (Declaration of Helsinki 
2004) as a requirement to be included in the study. All the partici-
pants included in this study were able to give their written consent to 
participate in the study. Once the participant’s consent was provided, 
the first interview took place within 24 hours of hospital admission, 
provided that the patient’s physical condition allowed it.

Statistical analysis

 We calculated non-parametric correlations between the different 
variables considered using as dependent variables the scores in the BI 
in order to check whether the risk of malnutrition is good predictors 
of these measures. The analyses were performed using the SPSS sta-
tistical software package (v. 19), and statistical decisions were taken 
at a level of significance of .05 or lower.

Results
 The descriptive statistics for the BI are show in table 1. The val-
ues in the MNA are in a range from 6 to 15, with a mean of 11.80 
(SD=1.609). A score in this variable less than 11 indicates risk of mal-
nutrition. Only 19.3% of the elderly presented a risk of malnutrition 
according to this screening.

 Likewise, a significant positive association (p<0.01) was found 
between the risk of malnutrition and dependency levels before 
(rxy=0.255), at admission (rxy=0.257), at discharge (rxy=0.265). No 
significant association was found with the level of dependency at 
home three months after discharge (at home). We also found signifi-
cant associations (p<0.01) between BMI and dependency levels pri-
or to admission (rxy= 0.329), at admission (rxy=0.252), at discharge 
(rxy=0.236) and at three months (rxy= 0.248). In this case, there is a sig-
nificant positive association between BMI and dependency assessed 
at home, three months after discharge (at home).

 On the other hand, the risk of malnutrition and dependency levels 
were categorized. Participants were assigned to one of two groups de-
pending on whether or not they were at risk of malnutrition, based on 
the MNA screening score. In addition, with the scores obtained in the 
BI, three dependency level categories were elaborated Shah, Vanclay 
and Cooper [22]: independence (100 points); mild dependency (be-
tween 61 and 99 points) and severe dependency (less than 60 points).

 Using the categories described, an analysis was carried out using 
contingency tables for each of the moments in which the BI was mea-
sured. We found that a significant positive association was produced 
with risk of malnutrition and dependency levels, prior to admis-
sion (c2=38.23, p<0.001), at admission (c2=19.14, p<0.001), at dis-
charge (c2=25.61, p<0.001) and at three months (at home) (c2=48.06, 
p<0.001).

 Table 2 shows the standardized residuals from the contingency 
tables. As can be seen in the levels of severe dependency, both mea-
sured before hospitalization, at admission or at home, there is a sig-
nificantly lower proportion (p<0.01) of elderly people without risk of 
malnutrition than there should be in case of independence between 
the variables and more people at risk of malnutrition. This pattern is  

Variable BI Previous BI Admission BI Discharge BI At Home

M 80.03 36.47 46.69 67.97

SD 23.13 24.73 24.35 26.12

Table 1: Means and standard deviations for the Barthel Index.
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reversed when it comes to mild dependency or independence, on ad-
mission, discharge and at home. In these cases, there is a significantly 
higher proportion of elderly people without risk of malnutrition and a 
lower proportion of subjects with risk of malnutrition.

 No significant association was found between the risk of malnu-
trition and the functional gain or loss scores. Finally, to see if there 
were significant associations in relation to gender, an analysis was 
performed using contingency tables for each of the moments in which 
functional dependence was measured. We found that there was a 
significant positive association with levels of dependency at income 
(c2=6.68, p=0.03). Table 3 shows the standardized residuals of the 
contingency tables. We can observe that there are fewer women with 
a severe level of dependency and more women with medium levels of 
dependency, than there would be if the variables were independent.

 No associations were found with levels of dependency at dis-
charge, or at home.

Discussion
 Nutritional status influences the level of dependency of the elderly 
who suffer hospitalization and therefore their subsequent quality of 
life. Protein-energy malnutrition affects approximately 3-5% of el-
derly people who live at home and reaches figures of up to 40-60% in 
institutionalized elderly people [23], in our study only 19.3% of the 
elderly presented a risk of malnutrition, a significantly higher figure 
than that presented by the elderly at home, which may be due to the 
fact that in our study it refers to elderly people who suffer a hospital-
ization process.

 An involuntary weight loss greater than 10% in less than six 
months has clinical significance and is the best predictor of death in 
the elderly. In the SENECA study [24], the BMI of 27.10 kg/m² (95% 
CI 24.10-29.30) is the one that confers the lowest risk of mortality. 
In our study, we observed how BMI is associated with dependency 
levels at all the moments measured, before and after hospitalization, 
with people with higher BMI presenting higher levels of dependency.

 We have also found a significant association between the risk of 
malnutrition and the level of dependency, total BI score, a recurring 
association between this risk and the categories at the different lev-
els of dependency measured before, during and after hospitalization. 
These results coincide with those found in some descriptive works 
that mention that the risk of malnutrition is higher in subjects with 
more functional and cognitive impairment [25-27]. Although in our 
study it is observed that in the category of independent people this 
association is not established in the two moments measured during 
hospitalization, so it could be thought that there are other mediating 
variables during hospitalization.

 When studying dependency in relation to sex in our study, it is 
observed that before hospital admission there are fewer women with 
severe dependency than men. These results do not coincide with those 
of Penacho-Lazaro [18], which states that women are at greater risk of 
suffering total dependency than men, although in this case the study 
refers to women institutionalized in geriatric residences.

Conclusion

 The increase in dependency suffered by the hospitalized elderly is 
caused by different biomedical and clinical variables. One of them is 
the nutritional status prior to hospitalization. We think that controlling 
and detecting the risk of malnutrition in the elderly who live at home  

Previous Dependence Total
1Severe Mild Independ

No Risk of 
Malnutri-

tion

Risk of Mal-
nutrition

Frequency 16 100 78 194

Standardized 
residuals

-5.9** 0.9 3.6**

Frequency 24 27 9 60

Standardized 
residuals

5.9** -0.9 -3.6**

Frequency 40 127 87 254

Admission Dependence Total
1Severe Mild Independ

No Risk 
Malnutri-

tion

Risk Malnu-
trition

Frequency 145 45 5 195

Standardized 
residuals

-4.4** 4.1** 1.3

Frequency 60 0 0 60

Standardized 
residuals

4.4** -4.1** -1.3

Frequency 205 45 5 255

Discharge Dependence Total
1Severe Mild Independ

No Risk 
Malnutri-

tion

Risk Malnu-
trition

Frequency 119 72 3 194

Standardized 
residuals

-5.1** 4.9** 0.9

Frequency 55 2 0 57

Standardized 
residuals

5.1** -4.9** -0.9

Frequency 174 74 3 251

At Home Dependence Total
1Severe Mild Independ

No Risk 
Malnutri-

tion

Risk Malnu-
trition

Frequency 40 103 39 182

Standardized 
residuals

-5.1** 4.9** 0.9

Frequency 38 12 2 52

Standardized 
residuals

6.9** -4.3** -0.29

Frequency 78 115 41 234

Table 2: Frequencies and standardized residuals between levels of depen-
dence and risk of malnutrition.

** p<0.01

Previous Dependence Total
1Severe Mild Independ

Women

Mens

Frequency 155 41 5 201

Standardized 
residuals

-2.5** 2.2** 1.2

Frequency 50 4 0 54

Standardized 
residuals

2.5** -2.2** -1.2

Frequency 205 45 5 255

Table 3: Frequencies and standardized residuals between levels of depen-
dence and sex.

** p<0.01
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can reduce the loss of functionality caused by events that require hos-
pitalization and therefore prevent worsening during hospitalization.
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