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Introduction 
In latest years, there has been a strident rise in the 

number of older persons worldwide.1 The percentage of the 
population aged 60 and over, is also escalating each year.2 By 
the year 2025, the world will host 1.2 billion people aged 60 
and over and rising to 1.9 billion in 2050.3 In the Philippines, 
the proportion of the older adults is growing. According to 
the NSO census of 2010, there has been an increase of the 
elderly population living in the Philippines from 6% in the 
year 2000 to 6.8% in the year 2010.4 

The demographic transition with ageing of the 
population is a global phenomenon which demands 
international, national, regional and local action.5,6  In recent 
years there has been an increasing international awareness 
of health issues relating to aging populations.7 Traditional 
perceptions of old age have been challenged during the past 
few years and it is important that older adults are not taken 
as a burden on society, but rather as an asset.6,7  

The potential contribution to development efforts, the 
need for special care as well as the health and social services 
needed to care for the elderly make the growing older 
population a demographic concern, prompting a need to 
improve the quality of life of the said population.  Thus, 
overall health is fundamental in the elderly and one of the 
means of achieving good health is through ensuring proper 
nutritional intake.  

According to a study by Torheim et al. in 2004, dietary 
deficit is usually the concern in developing countries. Also, 
nutrient adequacy alone is commonly the means to which 
dietary quality is referred to. However, the frequently used 
methods for calculating the nutrient adequacy requires 
quantifying the intake of nutrients and this has been found 
to be expensive, time consuming, and associated with 
numerous methodological challenges in developing 
countries.8 

Nowadays, health workers need a more effective 
method for monitoring the nutrient quality of the people. 
They need indicators or methods that are rapid, efficient, 
inexpensive and simple enough for estimating nutrient 
adequacy suitable for large field assessments. 

Since food is rarely eaten by itself as it is usually 
conjugated with other food items, trends in dietary 
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assessment have moved from individual food items utilized 
by conventional methods such as the 24-hour food recall and 
food weighing method to food groups put to use by other 
indicators such as dietary diversity score or DDS.  

Across the years, a number of studies both foreign and 
local have been done stating that DDS may be used as an 
alternative indicator for nutrient adequacy among infants, 
children, adolescents and adults, but only a limited number 
of local ones delved into the older adults as the study group. 
Thus, this study aims to validate DDS as an alternative 
indicator for nutrient adequacy for selected older adults. 
 

Materials and Methods 
 

Subjects 
The study participants included 82 residents aged 60 

years and over from all eight barangays under the coverage 
of Doña Marta Health Center in Pasay City.  A stratified 
random sampling design, which uses barangays as the 
stratification variable and the older adults as the elementary 
unit was employed in the study. An informed consent was 
obtained from the respondents who were randomly selected 
for the study.  
 
Dietary Intake 

Data was collected through the 5-stage multiple-pass 24-
hour food recall method. The 5-stage multiple-pass approach 
helped in the total recall of all foods consumed. At stage one, 
participants or the person caring for them, if accessible, was 
asked by an interviewer to enumerate the foods and 
beverages that the respondent had consumed in the past 24-
hours both at home and outside, including any vitamin and 
mineral supplements. The second stage commenced with a 
list of 9 food categories enumerated to facilitate recall of the 
person being interviewed for possible foods missed out 
during the first stage. The recorded foods and beverages 
from stages one and two were then recounted during the 
third stage and the interviewee was asked to recall the time 
they were consumed and also the eating occasion (e.g. 
breakfast, lunch, dinner, etc.). At the fourth recount, 
clarifications on listed foods were done when they may be 
eaten in combination (e.g. bread and spread for sandwiches) 
or if there were any leftovers or second helpings. Other 
descriptions, such as the brand name (where applicable) and 
the amounts of each food consumed in household 
measurements were also reported. To help in the recollection 
of portion sizes, food models were provided. During the 
fifth and final stage, a last review of the recorded foods and 
beverages was done. Probing was also done to ensure no 
other food or beverage consumed during the previous 24 
hours was forgotten.9  

 

Nutrient Analysis 
Nutrient analysis was done to determine the nutrient 

intake of the respondents using the FCT + Menu Eval 
software developed by the Food and Nutrition Research 
Institute, Department of Science and Technology (FNRI-
DOST), Philippines, 2002. The analyses of the software were 
limited only to the 7 micronutrients which are Vitamins A, 
C, thiamin, riboflavin, niacin, calcium, and iron, as well as 
energy and protein. 
 
Nutrient Adequacy Ratio  

Nutrient adequacy of the diet was determined using 
nutrient adequacy ratio for each micronutrient, energy and 
protein. NAR was calculated by the following formula: 

 

 
 
Mean Adequacy Ratio 

The mean adequacy ratio (MAR) was calculated as a 
measure of the adequacy of the overall diet, where MAR is 
the sum of each NAR (truncated at 1) divided by the number 
of nutrients as shown below.  
 

 
 
Dietary Diversity Score 

After the food recall was completed, the interviewer 
filled in the food groups in the Dietary Diversity 
Questionnaire based on the information gathered from the 
food recall. Probing of the respondent for any food group 
that was not mentioned was done to clarify whether or not 
any food item from the particular food group was 
consumed. 

The proposed number of food groups to be included 
was based on FAO Guidelines for individual DDS score 
which reflects the nutritional quality of the diet and the 
probability of micronutrient inadequacy. To calculate DDS, 
certain food groups from the sixteen food groups (Table 1) 
were aggregated to form the nine food groups as suggested 
by the FAO Guidelines for the individual score as shown in 
Table 2. 

 
Statistical Analyses 

Encoded data from MS Excel was analyzed by STATA 
version 12.0. Data was reported as mean ± SD. Mean MAR 
was also calculated. Pearson correlation coefficient was used 
to measure the strength of linear relationship between mean 
MAR (y-axis) and different values of DDS (x-axis). The 
Receiver Operating Characteristics (ROC) curve analysis was 
used to test for sensitivity and specificity. This was used to 
acquire the DDS cut off points with optimum sensitivity and 
specificity using MAR as the standard. 
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Table 1. Sixteen Food Groups 
 

Number Food group 
1 Cereals 
2 White roots and tubers 
3 Vitamin A rich vegetables and tubers 
4 Dark green leafy vegetables 
5 Other vegetables 
6 Vitamin A rich fruits 
7 Other fruits 
8 Organ meat 
9 Flesh meats 
10 Eggs 
11 Fish and seafood 
12 Legumes, nuts, and seeds 
13 Milk and milk products 
14 Oils and fats 
15 Sweets 
16 Spices, condiments, beverages 

 
Table 2. Nine Food Groups 
 

Number Food group 
1, 2 Starchy staples1 
4 Dark green leafy vegetables2 
3, 6 and red palm oil if 
applicable 

Other vitamin A rich fruits and 
vegetables3 

5 , 7 Other fruit and vegetables 
8 Organ meat 
9, 11 Meat and fish4 
10 Eggs 
12 Legumes, nuts and seeds 
13 Milk and milk products 

1 The starchy staples food group is a combination of Cereals and White roots 
and tubers. 
2 The other vitamin A rich fruit and vegetable group is a combination of 
vitamin A rich vegetables and tubers and vitamin A rich fruit. 
3 The other fruit and vegetable group is a combination of other fruit and other 
vegetables. 
4 The meat group is a combination of meat and fish 
 

Results and Discussion 
 
Results 

The age and sex characteristics of the respondents are 
summarized in Table 3, while a graphical representation of 
the distribution is depicted in Figure 1. A total of 82 
respondents were included in the study. It was observed 
that there were more females (n=44) than males (n=38).  
Regardless of sex, majority of them belonged to the 65-69 
year old age bracket, comprising 32.92% of the respondents.  

The mean age of the selected residents was 69 + 7 years 
and was found to be comparable across sexes, with that 
among males being 66.66 + 6 years while that among females 
being 70.20 + 7 years. Statistical data showed that among the 
respondents, females were significantly older than males 
(P=0.0179). 

Table 4 shows the average MAR and the mean NARs of 
individual nutrients in the diet of the respondents. The 
average MAR of the respondents regardless of sex is 0.64, 
wherein males contributed a mean MAR of 0.63 while 
females a mean of 0.65. Although MAR, which measures 

overall diet quality is slightly higher in females than in 
males, the values are not significantly different (P=0.5966). 

 
Table 3. Summary of age and sex characteristics of elderly 
 

Age (years) Male (n=38) Female (n=44) Total (n=82) 

60-64 
62.13 (0.38) 

(n=15) 
62.1 (0.48) 

(n=10) 
62.12 (0.29) 

(n=25) 

65-69 65.77 (0.26) 
(n=13) 

66.5 (0.29) 
(n=14) 

66.15 (0.20) 
(n=27) 

70-74 
71.33 (0.56) 

(n=6) 
72.33 (0.34) 

(n=9) 
71.93 (0.34) 

(n=15) 

74-79 77 (1) 
(n=2) 

76.83 (0.54) 
(n=6) 

76.88 (0.44) 
(n=8) 

80+ 
82 (2) 
(n=2) 

85 (0.84) 
(n=5) 

84.14 (0.91) 
(n=7) 

Total 
66.66 (0.92) 

(n=38) 
70.20 (1.11) 

(n=44) 
68.56 (0.75) 

(n=82) 
Values are expressed as mean (standard deviation) 
 

 
 
Figure 1. Percent distribution of respondents according to 
age and sex 
 
Table 4. Mean MAR and mean NARs of the respondents 
 

Variable Male (n=38) Female (n=44) Total (n=82) 
MAR 0.63 (0.03) 0.65 (0.03) 0.64 (0.02) 

NAR Vitamin A 0.51 (0.05) 0.62 (.05) 0.56 (0.04) 
NAR Vitamin C 0.39 (0.05) 0.36 (.05) 0.38 (0.04) 

NAR thiamin 0.50 (0.04) 0.48 (.03) 0.49 (0.03) 
NAR riboflavin 0.52 (0.04) 0.65 (0.04) 0.59 (0.03) 

NAR niacin 0.95 (0.02) 0.95 (0.02)   0.95 (0.01) 
NAR calcium 0.48 (0.04) 0.50 (0.04) 0.49 (0.03) 

NAR iron 0.72 (0.04)   0.71 (0.05) 0.71 (0.03) 
NAR energy 0.77 (0.04) 0.80 (0.03) 0.79 (0.02) 
NAR protein 0.88 (0.08) 0.75 (0.03) 0.75 (0.02) 

Values are expressed as mean (standard deviation) 
 

NARs for most nutrients were found to be comparable 
between sexes. For the total study respondents, the nutrients 
with the top three highest NARs were: niacin (0.95), energy 
(0.79) and protein (0.75). All nutrients had an average of at 
least 0.5 except vitamin C, thiamin, and calcium.  Vitamin C 
was found to have the lowest average NAR, being 0.39 in 
males and 0.36 in females, together with thiamin and 
calcium, whose average NARs were both found to be 0.49. 

Table 5 shows the mean DDS per food group and the 
total DDS in the diets of the elderly. Females (4.20) show a 
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slightly higher mean DDS than males (4.05). However, the 
slight disparity was found to be not significant (P=0.6647). 
The average DDS of all the respondents is 4.15. Regardless of 
sex, the food groups with the top three highest DDS are 
starchy staples, meat, fish and poultry and other fruits and 
vegetables while the food groups with the lowest DDS are 
organ meat and legumes, nuts and seeds. DDS of females for 
organ meat, legumes, nuts and seeds and milk and milk 
products are higher than those of males. On the other hand, 
males have higher DDS scores for dark green leafy 
vegetables and other Vitamin A rich vegetables, tubers, and 
fruits, meat, fish and poultry. Only results for milk and milk 
products are values statistically different (P=0.0363) between 
males and females. 
 
Table 5. Mean and standard deviation of DDS per food 
group and total DDS in males and females 
 

Food groups 
Dietary Diversity Score 

Male 
(n=38) 

Female 
(n=44) 

Total 
(n=82) 

Starchy staple    1 (0)     1 (0) 1 (0) 
Dark green and leafy 
vegetables 0.38 (0.08) 0.30 (0.07) 0.33 (0.05) 

Other Vitamin A vegetables 
and tubers 

0.32 (0.08) 0.25 (0.07) 0.29 (0.05) 

Other fruits and vegetables 0.78 (0.69) 0.68 (0.07) 0.73 (0.05) 
Organ meat 0.08 (0.05) 0.18 (0.06) 0.13 (0.04) 
Meat, fish and poultry 0.95 (0.04) 0.91 (0.04)   0.93 (0.03) 
Eggs 0.27 (0.07) 0.30 (0.07) 0.29 (0.05) 
Legumes, nuts and seeds 0.11 (0.05) 0.23 (0.06) 0.17 (0.04) 
Milk and milk products 0.16 (0.06) 0.36 (0.07) 0.27 (0.05) 
DDS 4.05 (0.22) 4.20 (0.19) 4.15 (0.14) 

Values are expressed as mean (standard deviation) 
 

Table 6 shows that males show a stronger correlation 
between NAR and DDS for calcium, protein, and all of the 
vitamins except niacin, while females show a stronger 
correlation for iron and energy. However, the only value 
which shows a significant correlation (P=0.0155) is that of 
riboflavin for both males and females. 

Pearson correlation coefficients between NAR and DDS 
show that all correlations were significant with the exception 
of niacin, iron, energy and protein among males and calcium 
among females. MAR and DDS showed a significantly 
strong correlation (r=0.519, p<0.0001) for the study 
population. 

Figure 2 shows the relationship between DDS and 
NARs of energy, protein, calcium and iron. NAR reached 0.8 
at a DDS of 3 in both energy and protein. For calcium, a 
NAR of 0.8 was achieved at a DDS of 8, while a NAR of 0.8 
was achieved at a DDS of 6 for iron.  Figure 3 shows the 
relationship between DDS and NARs of vitamin A, vitamin 
C, thiamin, riboflavin and niacin. NAR reached 0.8 at a DDS 
of 6 for vitamin A, at a DDS of 8 for vitamin C, at a DDS of 7 
for thiamin, at a DDS of 6 for riboflavin and at a DDS of 2 for 
niacin. The following figures (Figure 4 and 5) indicate the 

sensitivity and specificity of the receiver-operator 
characteristic curves for MAR using DDS. 
 
Table 6. Pearson correlation coefficients between nutrient 
adequacy ratio (NAR) of nutrients and dietary diversity 
score (DDS) 
 

Nutrient 
Dietary Diversity Score (DDS) 

Male (n=38) Female (n=44) Total (n=82) 

MAR 
0.497 

(p=0.0015) 
0.536 

(p=0.0002) 
0.519 

(p=0.0000) 

NAR Vitamin A 
0.561 

(p=0.0003) 
0.414 

(p=0.0052) 
0.483 

(p=0.000) 

NAR Vitamin C 0.589 
(p=0.0001) 

0.527 
(p=0.0002) 

0.553 
(p=0.0000) 

NAR thiamin 
0.343 

(p=0.0353) 
0.326 

(p=0.0310) 
0.33 

(p=0.0025) 

NAR riboflavin 0.405 
(p=0.0116) 

0.361 
(p=0.0160) 

0.379 
(p=0.0004) 

NAR niacin 
0.203 

(p=0.2220) 
0.317 

(p=0.0362) 
0.264 

(p= 0.0166) 

NAR calcium 0.354 
(p=0.0292) 

0.255 
(p=0.0955) 

0.301 
(p= 0.0060) 

NAR iron 
0.148 

(p=0.3744) 
0.404 

(p=0.0066) 
0.292 

(p=0.0079) 

NAR energy 
0.132 

(p=0.4308) 
0.391 

(p=0.0086) 
0.265 

(p= 0.0162) 

NAR protein 0.228 
(p=0.1684) 

0.304 
(p=0.0446) 

0.267 
(p= 0.0153) 

 

 
 
Figure 2. Mean nutrient adequacy ratio (NAR) of energy, 
protein and minerals at different levels of dietary diversity 
score (DDS) 
 

 
 
Figure 3. Mean nutrient adequacy ratio (NAR) of vitamins at 
different levels of dietary diversity score (DDS) 
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Figure 4. Mean adequacy ratio (MAR) for different levels of 
dietary diversity score (DDS) 
 

 
 

Figure 5. ROC curves showing sensitivity and specificity (%) 
for MAR ≥ 0.5 
 

 
 
Figure 6. ROC curves showing sensitivity and specificity (%) 
for MAR ≥ 0.7 

 
Mean MAR values for different values of DDS are 

presented in Figure 4. As MAR increases, DDS also 
increases. ROC curve analyses were used to determine the 
sensitivity and specificity of the different cut off points when 

MAR≥0.50 and MAR≥0.70 as shown in Tables 7 and 8, 
respectively.  Tables 7 and 8 shows that DDS cut off points 
are directly proportional to specificity. On the other hand, 
low DDS cut off points show high sensitivity. If less than 0.5 
MAR is selected as the cut off for sensitivity and greater than 
0.5 as the cut off for specificity, then a DDS of 4 is most 
appropriate. It gives a sensitivity of 69.84% and a specificity 
of 42.11%.  If one selects less than 0.7 MAR as cut off for 
sensitivity, then a DDS of 5 is most appropriate. It gives a 
sensitivity of 58.06% and a specificity of 74.51%. 

 

 
 

Figure 7. Sensitivity and specificity of DDS when MAR is 0.5 
for elders 
 

 
 
Figure 8. Sensitivity and specificity of DDS when MAR is 0.7 
for elders 

 
Table 7. DDS cut off points with corresponding sensitivity 
and specificity when MAR≥0.50 
 

DDS cut off points Sensitivity Specificity 
1 - - 
2 100% 0% 
3 96.83% 26.32% 
4 69.84% 42.11% 
5 44.44% 84.21% 
6 15.87% 100% 
7 4.76% 100% 
8 3.17% 100% 
9 0% 100% 
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Table 8. DDS cut off points with corresponding sensitivity 
and specificity when MAR≥0.70 
 

DDS cut off points Sensitivity Specificity 
1 - - 
2 100% 0% 
3 100% 13.73% 
4 83.87% 43.14% 
5 58.06% 74.51% 
6 32.26% 100% 
7 9.68% 100% 
8 6.45% 100% 
9 0% 100% 

 
Discussion 

Numerous studies have shown that the intake of a 
variety of foods in the diet is necessary in acquiring essential 
nutrients as well as for the promotion of good health. This 
study demonstrates that DDS has a positive correlation with 
MAR for the randomly selected older adult population of 
Pasay City. Though this particular study population cannot 
be used to generalize all older adults in the country, much 
less the world, the results are parallel with those of foreign 
and local literature that were done on the different age 
groups such as infants, children, adolescents, and adults. 
This indicates that DDS may be used to predict the dietary 
quality of an individual in addition to estimating the 
nutrient adequacy of the said individual.  
 
Mean Nutrient Adequacy Ratio 

From the results, it can be seen that the average MAR of 
the study population is 0.64, wherein MAR of male 
respondents is 0.63 and MAR of female respondents is 0.65. 
Although MAR is slightly higher for females than in males, 
the values are not significantly different (P=0.5966).   
 
Dietary Diversity Score 

Female study participants show a slightly higher DDS 
(4.20) than males (4.05). However, there is no significant 
difference (P=0.6647). The average DDS of all the 
respondents is 4.15 and this is only slightly higher than the 
results obtained from previous studies done among Filipino 
adolescents and adults which observed a mean DDS of 3.94 
and 3.63, respectively. In a study done on rural elderly in Sri 
Lanka, the mean DDS was found to be 4.4 using a 10 group 
DDS.10   

DDS of female respondents for organ meat, legumes, 
nuts and seeds and milk and milk products are higher than 
those of males. On the other hand, male respondents have 
higher DDS scores for dark green leafy vegetables and other 
Vitamin A rich vegetables, tubers, and fruits, meat, fish and 
poultry. However, only the results for milk and milk 
products show a significant difference (P=0.0363) between 
males and females.  

Findings also show that males have higher DDS for 
calcium, protein, and all of the vitamins except niacin. 

Females have higher DDS for iron and energy. However, the 
only values which show a significant difference (P=0.0155) 
between males and females is that of riboflavin. 
 
Relationship between MAR and DDS  

MAR, which is the gold standard for the determination 
of nutrient adequacy, is positively correlated (r = 0.519, p < 
0.0001) with DDS for a randomly selected older adults in 
Pasay City. Similar results were reported in other DDS 
studies among older adults,10 as well as the children and 
adults.11,15,16  

There was a significant and positive correlation between 
DDS and most NARS for various nutrients as seen in Table 6 
except for niacin, iron, energy and protein among males and 
calcium among females. The result of the study is consistent 
with other studies.16,18,19,20 The positive correlation of energy 
and protein intakes with DDS is contrary to the results 
obtained in other studies done among adults17 and older 
adults.18 The differences may be attributed to the number 
and dietary habits of the respondents and scoring methods. 

Results revealed that dietary intake was highest with 
respect to niacin, energy, and protein and lowest with 
respect to vitamin C, thiamin, and calcium. Moreover, it was 
observed that the study participants had the highest intakes 
of food under the groups starchy staples, meat, fish, and 
poultry, and other fruits and vegetables. Meanwhile, they 
had the poorest consumption of food under organ meat, 
legumes, nuts and seeds, and milk and milk products.  

The low mean DDS (4.15) of the study participants may 
be attributed to the low consumption of organ meat (0.13), 
legumes, nuts and seeds (0.17), and milk and its products 
(0.27). This may be due to food availability, socioeconomic 
status, and personal preference. For instance, it has been a 
common belief that legumes increase susceptibility to 
arthritis, which is common myth among the older adults. 
Hence, they may have avoided legume consumption, which 
might have accounted for the low mean DDS for the food 
group. Such beliefs regarding legumes and arthritis have 
already been disproven in previous studies.21,22 The low 
consumption of milk and its products supported the low 
NAR for calcium (0.49). The fact that legumes, nuts, and 
seeds are known to be rich in thiamin has to be underscored 
to support the finding that thiamin placed as one of the 
lowest among the 9 nutrients in terms of average NAR. 
Thus, it can be claimed that the poor intake of food under 
that group is related to the observed low NAR for thiamin. It 
was recognized however that the consumption of starchy 
staples reached 100%. All food recalls of the selected 
participants included white, long grain rice in their diets.  
According to the International Rice Research Institute (IRRI), 
white rice is rich in riboflavin, niacin, and energy, 
supporting the observed high NAR values for niacin and 
energy. This condition may be due to the dietary pattern of 
Filipinos, not only the older adults, of having a daily 
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consumption of a rice based diet combined with other food 
commodities.  

 
Selection of DDS cut-off points 

The fourth objective of this study is to determine the 
sensitivity and specificity of DDS cut-off points using MAR 
as the standard for the selected older adult population.   

The selection of DDS cut off point that most 
appropriately defines the MAR depends on the desired 
sensitivity and specificity. Sensitivity indicates the 
percentage of the respondents who are truly at risk of 
having inadequate diet and who are correctly classified as 
having low DDS, while specificity indicates the percentage 
of the respondents who are not at risk of having nutrient 
inadequacy and who are correctly classified as having high 
DDS. A more sensitive test will be less specific while a less 
sensitive test will be more specific. Thus, the selection of the 
cut off point will depend on the desired use of the DDS 
indicator.  

For purposes of rapid screening for at risk individuals, 
it is preferred that a tool have higher sensitivity. With this, 
interventions will be addressed faster and financial 
considerations will be kept at minimum. Another rapid 
assessment tool with high specificity may be used 
consequently to minimize those who may have been falsely 
classified as having inadequate diet. 

DDS cut off points in this study were tested for their 
sensitivity and specificity against definitions of a nutrient 
adequate diet. The nutrient adequate diet was defined to 
range between a MAR of 0.5 and 0.7 (50-70% MAR) for 
nutrient intake. 

The DDS with the best combination of sensitivity and 
specificity levels was selected to identify as many 
inadequate diets as really being inadequate (high 
sensitivity), but at the same time being able to identify 
respondents with a nutrient adequate diet (high specificity). 
From the results, the two selected DDS cutoff points which 
satisfy the above mentioned conditions for MAR 0.50 are 
DDS of 4 with 69.84% sensitivity and 42.11% specificity and 
DDS of 5 with 44.44% sensitivity and 84.21% specificity 
(Table 7). 

Meanwhile, cutoff points which correspond to MAR 
0.70 are DDS of 4 with sensitivity of 83.87% and specificity of 
43.14% and a DDS of 5 with sensitivity of 58.06% and 
specificity of 74.51% (Table 7).  Foreign studies conducted on 
older adults in Sri Lanka10 reported that a DDS of 4.5 
corresponded to a MAR of 0.50 while another study done in 
South Africa reported that a DDS 6 of corresponded to a 
MAR of 0.70.14  

Locally, a DDS of 4, regardless of whether it is a MAR of 
0.5 or 0.7, was consistent with the results of local studies 
done on adolescents and adults which also suggested that 
“DDS can be a good indicator of nutritional adequacy.”12,13   
 

Conclusion 
The results of the study revealed that the selected group 

of older adults  have a relatively low MAR that indicates 
inadequate intake of essential nutrients. This was further 
confirmed by the low dietary diversity score (DDS) attained. 
The results acquired confirm that DDS may be used as an 
indicator of nutritional adequacy among selected older 
adults. Moreover, since DDS is easier and more rapid to use 
compared to the traditional methods available, it may be 
used as a substitute method especially during wide field 
assessments wherein field workers need a simple and 
effective method for assessing and monitoring the nutrient 
quality of the people. The use of DDS will allow swift 
identification of those older adults with inadequate dietary 
intakes which will both benefit the community as well as the 
health workers on field.  It is recommended that further 
studies be done on other study populations such as 
institutionalized older adults, those living in rural settings or 
other urban sites using the same methodology which when 
compiled, may ultimately lead to the generalization of 
findings for the whole Filipino older adult population.  

The use of DDS can indeed show diversity of diet 
components, however, in clinical settings and intervention 
programs the amount of food consumed must still be 
ascertained using nutrient adequacy and mean adequacy 
ratios. 
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