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ABSTRACT

Introduction: The elderly population is susceptible to malnutrition due to the 
physiological and functional changes caused by ageing. Hence, to prevent the 
degenerative nutritional conditions of the elderly and improve their quality of life, 
this study aimed to determine the influencing factors of malnutrition among Filipino 
elderly.  Methods: Anthropometric component data from the 8th National Nutrition 
Survey (NNS) were utilised along with the nutritional status of Filipino elderly, 
based on body mass index as the dependent variable and variables from the clinical 
and health, dietary, and socioeconomic components of NNS as explanatory factors. 
Multinomial logistic regression analysis was then performed in fitting models.  
Results: High magnitude and severity of malnutrition were observed among 
Filipino elderly – 20.2% were underweight and 24.8% were overweight. Significant 
influencing factors in estimating an elderly’s odds of being underweight were the 
elderly’s age group, presence of hypertension, presence of anaemia, and adequacy of 
vitamin A intake. Whereas, significant influencing factors in estimating an elderly’s 
odds of being overweight/obese included highest educational attainment, presence 
of anaemia, hypertension, diabetes, and dyslipidaemia.  Conclusion: Knowing 
the influencing factors may help the elderly become more aware and conscious of 
their health, as well as to promote nutrient intakes to prevent malnutrition that 
can worsen their health conditions. Additionally, concerned institutions in the 
country could use the findings of this study as one of the bases in strengthening 
their approach and implementation or even provide relevant and timely policies and 
programmes that address malnutrition in the elderly of this country. 
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INTRODUCTION

The ageing population is increasing 
worldwide. According to the World Health 
Organization (WHO), the total number of 
people ≥ 60 years is estimated to increase 
from 900 million in 2015 to 1.4 billion 
by 2030, to 2.1 billion by 2050, and to 
3.2 billion in 2100. This information 
shows how the number of elderly is 
expected to grow rapidly worldwide. It is 
also claimed that people aged ≥ 60 years 
are expected to outnumber children 

aged ≤ 5 years by 2020. Furthermore, 
it is projected that by 2050, a great 
portion of this increase will be shared 
by developing countries (WHO, 2018). In 
the Philippines, the percentage of older 
people is likewise increasing, even faster 
than the total population growth of the 
country. In 2000, about 4.6 million 
Filipino belonged to the age group of ≥ 60 
years, which constituted around 6.0% 
of the total population. This number 
has increased to 9.4 million after two 
decades, constituting about 8.6% of the 
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total population. By 2050, it is projected 
that about 16.5% of the total population 
in the country will be composed of the 
elderly. The increasing trend in the 
elderly population worldwide could be 
attributed to decreasing fertility and 
an increased life expectancy (HelpAge 
International, 2012).

Having a longer life gives the elderly 
more chances to contribute to their 
families and society. However, it is 
important as well to realise that a fast 
increase in the older population raises 
several concerns and creates challenges 
that affect their families and policy 
makers. There will be challenges in 
earning enough income to support 
elderly needs, especially in developing 
countries. Loss of social status and 
acknowledgement could also be some 
of those disheartening challenges that 
could be experienced by the elderly 
people. Along with these concerns, 
health services of a country will have 
higher demands. These are just some of 
the concerns and challenges that need 
to be considered by the economic and 
social institutions of a country. Plans 
and programmes that would address 
income security, health care and other 
needs of the elderly population must be 
developed (Panigrahi, 2009; Agarwalla, 
Saikia & Baruah, 2015).

Health, independency and quality of 
life of older people are contingent with 
their nutritional condition. Elderly people 
are susceptible to malnutrition due to 
the physiological and functional changes 
caused by ageing. This is in addition to 
the other concerns regarding insufficient 
financial support and inadequate access 
to nutritious foods (Agarwalla et al., 
2015). The risk of malnutrition among 
the ageing population increases even 
further in the case of multi-morbidity, 
which is mutual among the elderly 
(Marengoni et al., 2008). Hence, to 
prevent the degenerative nutritional 
conditions of the elderly and to improve 
their quality of life, it is vital for health 

and nutrition institutions to form timely 
interventions that would lessen the age 
group’s risk of being malnourished.

To contribute towards the timely 
intervention of concerned institutions 
in the country, this study aimed to 
determine the nutritional conditions of 
Filipinos and identify factors that may 
influence malnutrition in the elderly. In 
doing so, policy makers would be made 
aware of the characteristics of the elderly 
people who are prone to undernutrition 
or overnutrition. Malnutrition is a state 
in which a deficiency (undernutrition), 
excess (overnutrition), or imbalance 
of energy, protein, and other nutrients 
affect the human body in a negative 
manner. Both undernutrition and 
overnutrition are related to the increased 
risk of excess mortality, poor cognition, 
chronic diseases, and poor health-related 
quality of life (Selvamani & Singh, 2018). 
This study also sought to identify factors 
that lead to malnutrition in the elderly. 
Knowing suggestive determinants of 
malnutrition among the elderly would 
be significant to policy makers as these 
would allow them to develop relevant and 
timely interventions for the nutritional 
well-being of the elderly.

Several studies have been conducted 
to identify factors associated with the 
nutritional status among elderly people. 
Some of the factors identified include 
biochemical, clinical, dietary intake, food 
security, and socioeconomic factors. 
Social and economic conditions greatly 
affect an older person’s choices of diet 
and even eating patterns, which can lead 
to poor nutrition. The process of ageing 
also affects other nutrient needs. As an 
example, the required intake for some 
nutrients should be reduced. However, 
according to some data, requirements 
for other essential nutrients may, in 
fact, increase as age increases. Thus, 
there is a serious need to review current 
recommended daily nutrient allowances 
for the elderly group. Lifestyle and daily 
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activities of elderly people also affect their 
nutritional status (Boscatto et al., 2013). 
Additionally, systolic hypertension was 
found to be associated with underweight 
(Ly et al., 2013). Shibata et al. (2018) 
stated that underweight was inversely 
and significantly associated with high 
cholesterol, which is also a risk factor of 
obesity.

Indeed, various studies have 
provided meaningful information on the 
factors that affect the nutritional status 
of an individual. However, influencing 
factors of the elderly’s nutritional status 
may vary according to the location of the 
study conducted due to several reasons, 
such as culture, lifestyle, and economic 
status of a country. The results of this 
study may provide additional information 
on the subject and will be very helpful in 
identifying the causes of poor nutrition.

MATERIALS AND METHODS

Data source
Data from the 8th National Nutrition 
Survey (NNS) conducted by the Food 
and Nutrition Research Institute (FNRI) 
in 2013 were utilised in this study. The 
NNS is the key source of information 
that serves as the government’s basis for 
the formulation of health and nutrition 
plans and programmes for Filipinos. 
This survey has ten components: 
anthropometry, biochemical, clinical 
and health, dietary, socioeconomic, 
food security, government programme 
participation, infant and young child 
feeding (IYCF), maternal health and 
nutrition, and household awareness and 
usage of iodised salt, nutrition label, and 
nutrition facts. 

The anthropometry component deals 
with data that reflect the nutritional 
status of Filipinos across all ages. This 
study considered elderly Filipinos aged ≥ 
60 years old as the age group of interest, 
and their nutritional status was assessed 
based on their body mass index (BMI). 
Moreover, to explain the variation in the 
nutritional status of elderly and what 

causes them to become malnourished, 
some explanatory variables were 
generated from the clinical and health, 
dietary, and socioeconomic components 
of the NNS. The clinical and health 
component was used to determine the 
clinical signs of nutritional deficiencies 
such as vitamin A deficiency, iron 
deficiency, and iodine deficiency, along 
with some other lifestyle-related diseases, 
including hypertension, diabetes, 
and dyslipidaemia among others. 
Alternatively, the dietary data were used 
to measure food and nutrient intakes 
at the household and individual levels. 
Lastly, the socioeconomic component 
was considered for the living conditions 
of the household (FNRI-DOST, 2013). 

The survey used a stratified three-
stage sampling design. For the first 
stage, primary sampling units (PSUs), 
consisting of one barangay or a 
combination of contiguous barangays 
with at least 500 households, were 
selected. Within the selected PSUs, 
enumeration areas with 150 to 200 
households were determined, and the 
housing units were randomly selected. 
Afterwards, households were randomly 
selected in the last stage (Barcenas, 
2004). The NNS’s design complexity was 
considered in the percentage distribution 
and fitting of model in this study. With 
merging done to all NNS components 
considered, data collected from 1,807 
Filipino elderly samples were subjected 
to analysis.    

Data collection
Standard techniques in measuring 
the elderly individual’s height and 
weight were followed in data collection. 
DetectoTM platform beam balance scale 
was used in measuring weight. At most, 
three measurements were obtained in 
which a third measurement was only 
taken if the difference between the first 
two measurements was greater than 
0.3 kg. The final measurement was 
the average recorded to the nearest 
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0.1 kg. The weighing scale used for 
weight determination was calibrated 
using 5 kg standard weights. On 
the other hand, standing height was 
obtained using a Microtoise. Similar to 
weight measurements, at most, three 
measurements were also obtained in 
which a third measurement was only 
taken if the difference between the first 
two measurements was greater than 
0.5 cm. The final measurement was 
the average of the measurements and 
was recorded to the nearest 0.1 cm. For 
height measurement, the instrument 
used was calibrated with a standard two-
meter steel ruler. However, the height of 
individuals with body defects, such as 
polio and hunchback, was not measured 
(FNRI-DOST, 2013).

Personal interviews were conducted 
to determine the socio-demographic 
characteristics of the elderly. Smoking 
and alcohol consumption behaviours 
of the elderly population were identified 
based on the WHO operational 
guidelines. Food consumption of the 
elderly was determined using a 24-
hour food recall through an interview. 
Moreover, the Food Composition Library, 
the Philippine Recommended Energy 
and Nutrient Intake (RENI) 2002 edition 
and the Philippine Dietary Reference 
Intake (PDRI) were employed in the 
dietary evaluation and assessment 
of the adequacy of nutrient intakes. 
The elderly’s health conditions, which 
included diabetes, dyslipidaemia, fasting 
blood sugar (FBS), and blood lipid levels, 
were determined through blood samples 
extracted using venepuncture, following 
standard procedures. In addition, 
blood pressure level of the elderly was 
measured twice using a non-mercurial 
sphygmomanometer and stethoscope. 
Finally, haemoglobin level of the 
elderly was determined on-site using a 
spectrophotometer (FNRI-DOST, 2013).

Ethics approval
The FNRI has a review committee 
named the Institutional Ethics Review 
Committee (FNRI-IERC). However, 
because it was FNRI who has the official 
mandate to define the nutritional status 
of Filipinos in general, an ethics review 
was not required in conducting the NNS. 
Nonetheless, the FNRI ensured that the 
ethics and practices when conducting a 
survey were followed and implemented. 
These included informed consent forms 
that assured the confidentiality of the 
data collected and that the respondents 
may refuse to continue data collection at 
any time. Moreover, FNRI submitted the 
8th NNS questionnaires to the Philippine 
Statistics Authority (PSA) for their review 
and approval (FNRI-DOST, 2013). 

Data analyses
The weighted percentage distribution 
of the Filipino elderly population, 
according to their nutritional status, was 
constructed. To know the characteristics 
of malnourished elderly, the nutritional 
status of the elderly was cross-tabulated 
with the explanatory variables considered 
in the study, incorporating the sampling 
weights to adjust for the complexity of 
the sampling method employed in the 
NNS. A multinomial logistic regression 
analysis was performed to identify 
significant determinants of malnutrition 
in the elderly. This study considered the 
nutritional status of Filipino elderly as 
the dependent variable, Y, with values 
0, 1, and 2 to indicate an elderly with 
normal weight, underweight, and 
overweight/obesity, respectively. The 
elderly was classified as underweight if 
BMI was < 18.5 kg/m2, normal if BMI 
was 18.5-24.99 kg/m2, and overweight/
obese if BMI was ≥ 25 kg/m2 (WHO/
NCHS, 1978). 

Two logistic equations were 
considered in which the category normal 
or (Y=0) served as the reference category. 
The equations are as follows:
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From the logistic equations, the likelihood 
of each outcome was computed as:

Π

Π

Π

 
The significance of the overall model, 

as well as the predictors were assessed. 
The sign of the coefficient of a certain 
factor was also checked for consistency 
in the literature. STATA was used to 
facilitate all the analyses.

RESULTS

Nutritional status across some factors
A high magnitude and severity of 
malnutrition among the elderly Filipinos 
were observed wherein 20.19% of the 
elderly population were underweight, 
and approximately a quarter (24.83%) 
were determined as overweight or 
obese (Figure 1). In particular, 10.96% 
and 15.31% of the elderly population 

were females who were underweight 
and overweight/obese, respectively. 
Meanwhile, the proportions of 
underweight and overweight/obese 
male elderly were 9.24% and 9.52%, 
respectively. About one in every ten 
individuals (9.92%) aged 60-70 years 
were underweight, while around one 
in every 25 individuals (4.36%) were 
classified as overweight/obese. Also, 
there were more elderly above 70 years old 
who were underweight than overweight, 
comprising 14.42% and 3.89% of the 
elderly population, respectively. As for 
educational attainment, the largest 
portion of underweight individuals 
was observed among elderly with no 
grades completed (9.21%), a little higher 
than those with elementary level as 
their highest educational attainment 
(7.99%). Likewise, 10.60% of the elderly 
individuals who attained elementary 
education were overweight/obese. The 
largest portion (23.57%) of elderly with 
normal nutritional status were still 
actively working. Among the underweight 
elderly, 6.30% had no occupation. In 
contrast, the highest proportion of 
overweight elderly had a job (Table 1). 

This study also determined the 
nutritional status of elderly by considering 

Figure 1. Weighted percentage distribution of Filipino elderly by nutritional status based on 
the 2013   NNS
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some factors related to their health 
conditions such as anaemia, diabetes, 
dyslipidaemia, and hypertension. Among 
the elderly, 6.14% were underweight 
and had anaemia, while 2.77% were 
overweight and had anaemia. As for 
diabetes, a higher proportion of the 
elderly population was overweight and 
diabetic (5.91%) compared underweight 
and diabetic (1.80%). Similarly, a higher 
proportion was classified as overweight 
with dyslipidaemia compared to the 
proportion who were underweight 
with dyslipidaemia, comprising 2.84% 
and 0.60% of the elderly, respectively. 
Moreover, 12.80% of the elderly had 
hypertension and were recorded to be 
overweight – twice higher than those who 

were underweight with hypertension 
at 6.26%. Concerning dietary intake, a 
higher proportion with inadequate iron 
intake and malnutrition were overweight 
than underweight, constituting 4.22% 
as compared to 1.51% of the elderly. 
Among the elderly with inadequate 
niacin intake, a higher percentage was 
underweight (13.38%) than overweight 
(10.19%). On the other hand, among 
those with adequate or more intake of 
niacin, the number of those classified 
as overweight (14.64%) was greater than 
those who were underweight (6.82%). 
As for those with inadequate thiamine 
intake, the number of those classified 
as overweight was 1.55% greater than 
those classified as underweight. In 

Table 1. Weighted percentage distribution of Filipino elderly by nutritional status and by 
certain factors based on the 2013 NNS

Factor
Nutritional status

Normal Underweight Overweight/Obese

Sex
     Male
     Female

26.41
28.57

9.24
10.96

9.52
15.31

Age group (years)
     60-70
     71-80
     Above 80

34.36
16.25
4.36

9.92
7.73
6.69

4.36
2.55
1.34

Highest educational attainment
     No grades completed
     Elementary
     High school
     College and post-graduate

19.18
22.44
8.54
4.81

9.21
7.99
2.24
0.70

4.91
10.60
4.56
3.91

Occupation
     Unemployed
     Housekeeper
     Pensioner
     Employed

15.85
9.40
6.16
23.57

6.30
4.08
1.69
8.13

4.88
5.73
4.85
9.36

Alcohol status†

Non-alcoholic
Alcoholic
Drinks alcohol occasionally

24.56
18.38
9.10

9.01
6.02
4.25

12.18
6.96
4.84

Smoking status†

Never smoked
Former smoker
Current smoker

28.12
11.99
11.92

8.65
6.09
4.53

16.08
2.71
5.20

†percent total is not equal to 100% due to missing values
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addition, 1.14% of the elderly had 
inadequate intake of vitamin A and were 
underweight – a bit higher than the 0.20% 
who were overweight. On the contrary, a 
considerably higher proportion of those 
with more than adequate vitamin A 
intake were overweight (12.15%) than 
underweight (6.15%) (Table 2).   

Influencing factors
Among the independent factors 
considered in the study, age group, 
hypertension, anaemia, and adequacy 
of Vitamin A intake were found to be 
significant determinants in estimating 

the odds of an elderly becoming 
underweight. Table 3 gives the regression 
coefficients, standard error, odds ratio, 
a 95% confidence interval for odds 
ratio, and the p-value of the predictors 
considered in the model. According to the 
fitted model, the likelihood of an elderly 
to become underweight was higher if he/
she was ≥ 70 years old or diagnosed with 
anaemia or had inadequate vitamin A 
intake, holding other factors constant. 
Specifically, the odds of an elderly to be 
underweight was 1.52 times and 1.80 
times more likely if he/she was 71-80 
years old and > 80 years, respectively, as 

Table 2. Percentage distribution of the nutritional status of elderly in the Philippines by 
health conditions and by dietary intake based on the 2013 NNS

Factor
Nutritional status

Normal Underweight Overweight/Obese

Health Condition

Anaemia
Without anaemia
With anaemia

44.34
10.64

14.05
6.14

22.06
2.77

Diabetes
Without diabetes
With diabetes

47.78
7.19

18.40
1.80

18.92
5.91

Dyslipidaemia
Without dyslipidaemia
With dyslipidaemia

51.70
3.28

19.59
0.60

21.99
2.84

Hypertension
Without hypertension
With hypertension

30.29
24.68

13.93
6.26

12.03
12.80

Dietary Intake

Iron
Inadequate 
Adequate 

7.96
47.01

1.51
18.68

4.22
20.61

Niacin
Inadequate 
Adequate 
More than adequate 

30.07
23.83
1.07

13.38
6.56
0.26

10.19
14.03
0.61

Thiamine
Inadequate 
Adequate 

4.48
50.49

1.17
19.02

2.72
22.11

Vitamin A
Inadequate 
Adequate 
More than adequate 

0.96
29.39
24.62

1.14
12.91
6.15

0.20
12.48
12.15
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compared to the elderly belonging in the 
age group of 60-70 years old. With 95% 
confidence, the true odds ratio for 71-80 
years old and > 80 years old adult lie in 
the range of 1.13-2.06, and 1.09-2.95, 
respectively. It can also be noted that an 
elderly was less likely to be underweight 
if he/she had hypertension. Particularly, 
the odds of an elderly being underweight 
was reduced by about 44% if he/she 
was hypertensive in comparison to 

one who had normal blood pressure. 
Similarly, it was 2.25 times more likely 
that an elderly was underweight if he/
she had inadequate vitamin A intake 
compared to one with enough intake of 
vitamin A, with a 95% confidence limits 
of odds ratio between 1.14 and 4.42. 
Alternatively, it was less likely for an 
elderly to be underweight if he/she had 
an over-adequate intake of vitamin A 
compared to one with adequate intake, 

Table 3. Estimated parameters of the logistic regression model for underweight among 
elderly in the Philippines

Factor Coefficient Odds ratio 95% CI for odds ratio p-value

Underweight

Constant -1.500 0.001

Age group1

     71 – 80 years   
     >80 years

0.422
0.586

1.52
1.80

[1.13, 2.06]
[1.09, 2.95]

0.006**
0.021*

Hypertension2

         Yes -0.582 0.56 [0.42, 0.74] <0.001***

Anaemia3

          Yes 0.390 1.48 [1.08, 2.02] 0.015*

Adequacy of vitamin A intake4

          Inadequate
          Over-adequate

0.810
-0.375

2.25
0.69

[1.14, 4.42]
[0.52, 0.92]

0.019*
0.011*

Overweight

Constant -1.559 <0.001

Highest educational attainment5

     Elementary 
     High school    
     At least college level

0.472
0.640
1.039

1.60
1.90
2.83

[1.14, 2.26]
[1.26, 2.86]
[1.72, 4.65]

0.007**
0.002**

<0.001***

Anaemia3

     With anaemia -0.578 0.56 [0.38, 0.83] 0.004**

Hypertension2

     With hypertension 0.295 1.34 [1.02, 1.77] 0.036*

Diabetes6

     With diabetes 0.639 1.89 [1.33, 2.69] <0.001***

Dyslipidaemia7

     With dyslipidaemia 0.550 1.73 [1.07, 2.81] 0.025*

Base category: 1 60-70 years; 2 without anaemia; 3 without hypertension; 4 adequate; 
5 no grades completed; 6 without diabetes; 7 without dyslipidaemia 
*significant at p<0.05
**significant at p<0.01
***significant at p<0.001
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with an odds ratio of 0.69, wherein the 
true odds ratio is between 0.52 and 0.92 
(Table 3).

When considering educational 
attainment, based on the fitted model, 
the likelihood of an elderly becoming 
overweight/obese was higher if he/
she reached elementary, high school, 
or at least college level and if one 
had hypertension, diabetes, and 
dyslipidaemia, holding other factors 
constant. Results of the modelling 
showed that, in particular, the odds 
for an elderly to be overweight/obese 
increased as educational attainment 
got higher, with the odds ratio of 1.60, 
1.90, and 2.83 for those whose highest 
educational attainment were elementary, 
high school, and at least college level, 
respectively, relative to those recorded 
with no grades completed. The true 
odds ratio for elementary is within 
1.14 to 2.26, for high school: 1.26-
2.86, and for at least college level: 
1.72-4.65, in relation to those with 
no grade completed at 0.95 level of 
confidence. It was estimated that elderly 
with hypertension, dyslipidaemia, and 

diabetes mellitus were 1.34, 1.73, and 
1.89 times more likely to be overweight/
obese, respectively in comparison with 
elderly individuals who were not suffering 
from these said diseases. Moreover, 
a 95% confidence limits showed that 
true odds ratio for hypertension, 
diabetes, and dyslipidaemia are within 
[1.02, 1.77], [1.33, 2.69], and [1.07, 
2.81], respectively, over without these 
diseases. Meanwhile, the estimated 
model revealed that the odds of an 
elderly being overweight was reduced by 
about 44% if he/she had anaemia, with 
a true odds ratio lies between 0.38 and 
0.83. This was consistent with the result 
of the fitted model for those underweight 
in which the likelihood of the latter was 
higher in the presence of anaemia (Table 
3). 

We noted that both the fitted models 
were significant (p-value of <0.0001); 
hence, the overall model fitted the data 
for both underweight and overweight. 
Likewise, the Receiver Operating 
Characteristic (ROC) revealed 65.6% 
area under the curve for underweight. 
Since it covered more than 50% of the 

Figure 2. ROC curve of the fitted model for overweight and underweight Filipino elderly
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reference line, the model is said to 
have a fair predicting power. Similarly, 
the fitted model for the likelihood of 
overweight gave a fair predicting power, 
with an area under the ROC curve of 
66% (Figure 2). 

DISCUSSION

Nutritional status across some factors
Although the majority of the Filipino 
elderly were assessed to have a normal 
nutritional status, considerably high 
portions of them were either underweight 
or overweight. Results showed alarming 
values, which may imply that the elderly 
population are exposed to malnutrition. 
More females than males were found 
experiencing malnutrition. Similar 
results were found by Rawal et al. (2016) 
in their study about the prevalences of 
underweight, overweight, and obesity, 
and their associated risk factors among 
Nepalese adults where the proportions 
of underweight and overweight were 
high among female adults compared to 
male adults. In their studies, Boulos 
et al. (2013) and Saeidlou et al. (2011) 
also found a significant positive 
association between being a female and 
nutritional status. Also, the proportion 
of underweight and overweight/
obesity decreased as age of the elderly 
increased. In the study of Coqueiro et al. 
(2010), the prevalence of underweight 
was higher in older age groups, while 
the prevalence of overweight was higher 
in younger age groups. However, other 
existing literature showed that older age 
groups have poorer nutritional status 
compared with younger age groups (Kyle 
et al., 2002; Forster & Gariballa, 2005; 
Agarwalla et al., 2015). 

Among the underweight elderly, 
many of them had no formal education, 
while many of the overweight/obese 
attained elementary education. In the 
study of Rawal et al. (2018), the elderly 
who had no education were more likely 
to be underweight and less likely to be 
overweight or obese compared to those 

who were at least college graduates. 
Moreover, Poda et al. (2019) found that 
no formal education was positively 
associated with undernutrition in older 
adults. Similar to the other studies’ 
results (Poda et al., 2019; Rawal et al., 
2018; Pradeepa et al., 2015; Katulanda 
et al., 2010), this study found that the 
prevalence of overweight/obesity was 
higher among the elderly who were 
actively working compared to those with 
no occupation or low earners. However, 
other research showed otherwise; those 
with no or lower income were more likely 
to be underweight than overweight/
obese (Ferdous et al., 2009; Han, Li & 
Zheng, 2009; Saikia & Mahanta, 2013). 

This study also showed that most 
elderly who did not smoke and were non-
alcoholic fell under the normal nutritional 
status classification. Nonetheless, 
a greater portion of malnourished 
elderly who smoked (former smoker 
and current smoker) were assessed 
as underweight. In contrast, more 
elderly Filipinos with malnutrition and 
consumed alcohol (alcoholic and drinks 
alcohol occasionally) were overweight/
obese. Research has shown that nicotine 
in cigarettes increases metabolic rate 
(WHO, 1995) and reduces appetite 
(Chiolero et al., 2008), which results in 
lower weight (Fares et al., 2012). On the 
other hand, alcohol can stimulate food 
intake (Yeomans, 2010), which further 
results in weight gain. 

It can also be observed that more 
elderly Filipinos with normal nutritional 
status had adequate intakes of iron, 
thiamine, and vitamin A. Looking at 
those with malnutrition, there were more 
overweight/obese than underweight 
elderly who had an adequate intake of 
iron, niacin, thiamine, and vitamin A. 
A greater portion of the underweight 
population was observed to lack an 
adequate niacin intake. In the study of 
Baugreet et al. (2017), inadequate macro- 
and micronutrient intakes, which is a 
result of low food intake in older adults 
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(Hickson, 2006), contributed to weight 
loss and malnutrition. However, Leslie & 
Hankey (2015) reported that shortage in 
micronutrient intakes was accompanied 
by a high incidence of overweight and 
obesity, which according to Astrup & 
Bugel (2019), is possibly a result of 
poor diet quality (i.e. overconsumption 
of high-calorie, low-nutrient processed 
foods). 

According to existing studies 
(Chavarro-Carvajal et al.; 2015, Peng 
et al., 2015; Poda et al., 2019), health 
conditions and comorbidities contribute 
to malnutrition in older adults, such as 
diabetic elderly patients having a higher 
risk of suboptimal nutrition (Sanz-Paris 
& Lardies-Sanchez, 2019). In terms of 
the elderly’s health conditions, a greater 
portion of those who were overweight/
obese had diabetes, dyslipidaemia, and 
hypertension compared to those who 
were underweight. This is similar with 
the findings of Lu et al. (2018) where 
elderly patients who were hypertensive, 
insulin resistant, and had lower high-
density lipoprotein cholesterol levels 
had higher BMI. Specifically, obesity 
is closely associated with systematic 
hypertension, glucose intolerance, 
diabetes mellitus, and dyslipidaemia (Ho 
et al., 2001; Jonsson et al., 2002; Dalton 
et al., 2003). Both systolic and diastolic 
blood pressure values are linearly 
correlated with BMI (Mungreiphy, Kapoor 
& Sinha, 2011; Landi et al., 2018). 
Irregularities in lipid metabolism are 
also very common in obese individuals 
(Feingold & Grunfeld, 2000).

Meanwhile, more underweight 
elderly Filipinos were anaemic compared 
to those who were overweight/obese. 
Gupta et al. (2011) and Ramachandra 
& Kasthuri (2008) reported that 
underweight elderly had a higher 
prevalence of anaemia. Anaemic elderly 
individuals have low dietary, energy, 
and protein intakes, resulting in lower 
quantity of food consumption (Gupta et 
al., 2020). Furthermore, anaemia among 
the elderly has been shown to play a role 

in the development of frailty, a condition 
characterised by weight loss, weakness, 
impaired mobility, and poor balance 
(Kikuchi, Inagaki & Shinagawa, 2001; 
Woodman, Ferrucci & Guralnik, 2005).

Influencing factors
The fitted model indicated that the 
likelihood of an elderly to become 
underweight was higher if he/she was ≥ 
70 years old.  As one ages, there will be 
more hormones that decrease appetite 
and fewer neurotransmitters to excite 
the appetite, which cause the elderly 
to eat less. Consequently, because 
of inadequate intake, undernutrition 
among the elderly is often part of the 
general decline (Zagaria, 2010). Also, 
ageing in humans is accompanied by 
changes (Forster & Gariballa, 2005), 
such as reduced sense of smell and 
taste, oral cavity problems, and declined 
cognitive and functional capacities 
(Population Reference Bureau, 2007), 
which may further result to being 
underweight (Fares et al., 2012).

Meanwhile, an elderly individual was 
more likely to be underweight if he/she 
had anaemia. This result is consistent 
with the study of Imai et al. (2016) where 
they found that anaemic subjects tended 
to have lower BMI. This may be due to 
nutrient deficiency such as haemoglobin 
and iron count. These observations are 
similar with previous studies, specifically 
in the study of Poda et al. (2019) wherein 
characteristics such as age >70 years, 
gender, uneducated level, low income, 
and having anaemia were positively 
associated with undernutrition among 
older adults.

Regarding nutrient intake, it was more 
likely that an elderly will be underweight 
if one has inadequate intake of vitamin 
A. Some of the common reasons cited 
for inadequate nutrient intake were 
problems in chewing and swallowing, 
digesting, and absorbing nutrients 
(Chernoff, 2005). Other reasons could 
be the incapacity of the elderly to make 
decisions about food intake and the lack 
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of financial support (Agarwalla et al., 
2015).

Furthermore, this study found that 
an elderly with hypertension was less 
likely to be underweight. A similar 
finding was reported in the studies of 
Assumpcão et al. (2018) and Francisco 
et al. (2019) where being underweight 
was less prevalent among hypertensive 
older adults.

In the case of being overweight/
obese, having attained elementary, high 
school, or at least college education 
level, and having hypertension, 
diabetes, and dyslipidaemia were found 
as significant determinants. Education 
may be connected to the wealth of an 
individual. Normally, the higher the 
educational attainment, the higher the 
income; therefore, they are able to meet 
and even exceed the recommended  food 
intake (Ahmed & Haboubi, 2010). The 
same result was revealed by the studies 
of Barreto, Passos & Lima-Costa (2003), 
Bovet et al. (2008), and Wang et al. (2009) 
wherein they observed that education 
played a role in the nutritional status of 
the elderly. The higher the educational 
attainment, the higher the income, and 
more knowledgeable individuals were 
about nutritional needs; thus, they were 
able to consume, meet, and even exceed 
the recommended food intake. 

Likewise, results also showed 
that it was more likely for an elderly 
to be overweight if he/she had 
dyslipidaemia, since this said disease 
is about an abnormal amount of lipids 
like triglycerides and cholesterol (bad 
and good) in the body which affects 
nutritional status. Similar to reports 
from previous literature, if an elderly 
has hypertension, their BMI is expected 
to be higher. Obesity is associated with 
hypertension since body fats affect 
systolic and diastolic blood pressure, 
and hypertension is associated with 
numerous other diseases that can 
affect overall health and life expectancy 
(Delaney, 2009). This is also supported 
by the studies of Cameron et al. (2008), 

Srinivasan et al. (2009), and Hsieh & 
Muto (2006) whose results showed 
that being overweight and being obese 
are accompanied by cardiovascular 
disease risk, such as hypertension, 
dyslipidaemia, diabetes mellitus, and 
insulin resistance. 

In contrast, having anaemia reduced 
the likelihood of an elderly becoming 
overweight/obese. This is consistent 
with the result of the fitted model for 
underweight, in which the likelihood of 
the latter was higher in the presence of 
anaemia. 

The strong point of this study was 
that the model constructed was based on 
the nationwide data obtained from the 
8th NNS conducted by FNRI, representing 
the elderly in the Philippines. The 
limitation of the study was that the 
dependent variable considered was the 
nutritional status of elderly, based on 
BMI, to address the primary objective of 
the study. Conclusions made from the 
study reflect only nutritional status as 
a response characteristic, while clinical 
and health, dietary, and socioeconomic 
characteristics of the elderly were 
explanatory variables. Any possible 
comorbidities between the dependent 
and the considered explanatory variables 
were not considered in the study.

CONCLUSION AND 
RECOMMENDATION

This study determined the nutritional 
status of the elderly based on their BMI 
across some considered factors and 
identified possible influencing factors 
based on socioeconomic, clinical and 
health conditions, and nutrient intakes 
using the 2013 NNS data.  It is important 
to note that all of the health conditions 
included in this study influenced the 
nutritional status of the elderly. The odds 
of becoming overweight increased if the 
elderly had diabetes, dyslipidaemia, and 
hypertension. While the odds of being 
underweight was higher if an elderly had 
anaemia. Although anaemia, diabetes 
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and dyslipidaemia are not as prevalent 
as hypertension, necessary actions must 
be implemented to assess these risk 
factors as these affect the nutritional 
status of Filipino elderly in a negative 
manner. Despite the high percentage of 
elderly with adequate nutrient intake, it 
is also important to note that nutrient 
intake was a determinant of nutritional 
status among the elderly population, 
especially vitamin A intake. Thus, elders 
should consume foods that are rich with 
such nutrient.

This study will be helpful in 
addressing the issue on malnutrition 
by finding the factors that influence 
nutritional status of the elderly. Knowing 
the factors will help the elderly become 
more aware and conscious of their 
health and nutrient intakes to prevent 
malnutrition that can worsen their 
health conditions. Also, the concerned 
institutions would be able to strengthen 
their approach and implementation or 
even provide relevant and timely policies 
and programmes using the factors that 
were found to be significantly associated 
with the nutritional status among 
Filipino elderly. Particularly, strategies 
on how to improve the health conditions 
and dietary intake of Filipino elderly 
must be implemented to improve their 
nutritional status. This study could also 
be used as the basis for future studies as 
malnutrition in the elderly is not popular 
in the Philippines.

Nutritional status of the elderly could 
be examined comprehensively based on 
one’s anthropometric measurement, 
medical history, and nutritional history 
such as appetite, change in food intake, 
and weight change (JASPEN, 2013). This 
study was carried out to characterise 
the malnourished elderly based only on 
anthropometric measurement, which 
was BMI, using the 2013 NNS data, 
with the cutoff values recommended by 
WHO. The accuracy of BMI depended 
on the measurement that was done 
by the institute who conducted the 

survey.  Also, to identify determinants 
of malnutrition among Filipino elderly, 
only socioeconomic, health and clinical, 
and dietary data available in the 2013 
NNS were considered. Therefore, it 
is recommended to use more recent 
data as there may be variations in the 
determinants of nutritional status 
of Filipino elderly. Besides that, it is 
also recommended to include other 
components from the survey that may 
have a relationship with the nutritional 
status of elderly. Future studies can 
consider factors such as housing 
characteristics and living arrangements 
for these may contribute to the nutritional 
status of elderly. Psychological factors 
that are very prevalent among the elderly 
and are affecting their eating habits, as 
well as eating disorders, may also be 
considered for a more comprehensive 
perspective to adequately assess and 
interpret the nutritional status of elderly 
people. Similarly, psychological factors, 
such as depression and loneliness that 
affect the nutritional status of elderly 
can also be studied. Future studies can 
also take into account other medical 
factors such as mouth pain, chewing 
and swallowing disorders and visual or 
hearing impairments. Finally, residential 
status (urban or rural) can also be 
considered as one of the explanatory 
variables in future related studies, with 
the consideration of lifestyle differences 
of people residing in the urban and rural 
areas, and in the healthcare systems 
present in their areas.

Acknowledgement

The authors are grateful to the Food and Nutrition 
Research Institute – Department of Science and 
Technology, Philippines for the 2013 National 
Nutrition Survey data.

Authors’ contributions

NAT, conceptualised, designed and prepared the 
manuscript; RLCA, conducted data analysis and 
reviewed related articles; GCN, conducted review 
of related literatures. All authors interpreted 
the results of analysis, read and approved the 
manuscript. 



Tandang NA, Arlan RLC & Navarro GC330

Conflict of interest 

The authors declared no conflict of interest. 

References

Agarwalla R, Saikia AM & Baruah R (2015). 
Assessment of the nutritional status of the 
elderly and its correlates. J  Fam Community 
Med 22(1):39-43.

Ahmed T & Haboubi N (2010). Assessment and 
management of nutrition in older people and 
its importance to health. Clin Interv Aging 
5:207-216.

Assumpção D, Borim FSA, Francisco PMSB & 
Neri AL (2018). Fatores associados ao baixo 
peso em idosos comunitários de sete cidades 
brasileiras: Estudo FIBRA. Cien Saude Colet 
23(4):1143-1150.

Astrup A & Bugel S (2019). Overfed but 
undernourished: recognizing nutritional 
inadequacies/deficiencies in patients with 
overweight or obesity. Int J Obes 43:219-232.

Barcenas ML (2004). The Development of the 2003 
Master Sample (MS) for Philippine Household 
Surveys. 9th National Convention on Statistics, 
Philippines.

Barreto SM, Passos VM & Lima-Costa MF (2003). 
Obesity and underweight among Brazilian 
elderly: the Bambuí Health and Aging Study. 
Cad Saude Publica 19(2):605-612.

Baugreet S, Hamill RM, Kerry JP & McCarthy 
SN (2017). Mitigating nutrition and health 
deficiencies in older adults: a role for food 
innovation? J Food Sci 82(4):848-855.

Boscatto EC, Duarte MD, Coqueiro RD & Barbosa 
AR (2013). Nutritional status in the oldest 
elderly and associated factors. Associação 
Médica Brasileira 59(1):40-47.

Boulos C, Salameh P & Barberger-Gateau P (2013). 
The AMEL study, a cross sectional population-
based survey on aging and malnutrition in 
1200 elderly Lebanese living in rural settings: 
Protocol and sample characteristics. BMC 
Public Health 12(13):573.

Bovet P, Chiolero A, Shamlaye C & Paccaud 
F (2008). Prevalence of overweight in the 
Seychelles: 15 year trends and association with 
socio-economic status. Obes Rev 9(6):511-517.

Cameron AJ, Boyko EJ, Sicree RA, Zimmet PZ, 
Söderberg S, Alberti KGMM, Tuomilehto J, 
Chitson P & Shaw JE (2008). Central obesity as 
a precursor to the metabolic syndrome in the 
AusDiab study and Mauritius. Obesity (Silver 
Spring) 16:2707–2716.

Chavarro-Carvajal D, Reyes-Ortiz C, Samper-
Ternent R, Arciniegas AJ & Gutierrez CC 
(2015). Nutritional assessment and factors 
associated to malnutrition in older adults: a 
cross-sectional study in Bogotá, Colombia. J 
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