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INTRODUCTION

There is a broad consensus on the need to look at 
the multi–dimensionality of household food security, 
including the issue of combining objective and subjective 
methods used to determine the status of households.  
Discussions surrounding the need for such a combined 
approach are well documented and summarized 
(Bamberger, 2000; Baker, 2000; Coudouel et al. 2001; 
Hentschel, 1999).  However, there is still no consensus 
over which method is the most successful and it is clear 
that both have strengths and weaknesses (Mario and 
Wodon, 2001).  Objective approaches, which mostly rely 
on statistics, provide good results if they involve an appro-
priate number of samples.  However, objective data can-
not fully capture causality because of their failure to pro-
vide contextual information (Hentschel, 1999).  Subjective 
methods such as close observation or surveys with inter-
views can explain the economic, socio–cultural or politi-
cal context of the processes under study.  In the other 
words, subjective assessments provide a better under-
standing of stakeholders' perceptions and priorities 
(Baker, 2000).

In this study, both objective and subjective 
approaches have been utilized.  For the objective 
approach, this study used the household food dietary 
diversity score (DDS).  DDS were collected by question-
naire survey.  The questionnaire itself is modification of 
the Food and Nutrition Technical Assistance Project’s 
questionnaire (FANTA) (Swindale and Bilinsky, 2006).  
The subjective method is achieved via an interview of 
the household regarding their perceived food security 
status.  DDS has become increasingly popular as an effec-
tive food and nutrition indicator, for three basic reasons.  
First, DDS defines both “food” and “nutrition security” 
(Ruel, 2003).  Secondly, economic theories of demand as 
well as theories in psychology suggest that individuals 
will diversify into higher–value, micronutrient–rich foods 
only when they have satisfied their basic caloric needs.  
In other words, as poor people become richer, they grav-
itate away from relatively tasteless, staple foods towards 
micronutrient–rich foods that impart greater taste and 
therefore utility.  Thirdly, it holds true that the execution 
of DDS–oriented research is relatively cost–effective 
(Headey and Ecker, 2012).  DDS is an important indica-
tor, as it more accurately reflects dietary quality than, 
for example, a calorie count; DDS counts the number of 
different food groups consumed over a given reference 
period, rather than the number of different foods con-
sumed.  Moreover, dietary diversity methods are promis-
ing in capturing the diverse nature of Asian diets.  The 
assessment of micronutrients in Asian diets is further 
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complicated by the presence of several food components 
that may interfere with bio–availability, in particular trace 
minerals (Winichagoon, 2008).  The overriding aim of 
this study is to observe the relationship between the 
objective and subjective measurement of household food 
security status in North Luwu in Indonesia.  The objec-
tive and subjective measurement in this study is by 
undertaken by means of DDS and a subjective food secu-
rity score method (SFSS), respectively.

MATERIAL AND METHODS

The North Luwu district is located about 440 km from 
Makassar, the capital city of South Sulawesi province – a 
major province of the eastern part of Indonesia.  The 
North Luwu district has an area of 7,502.58 km2 and is 
divided into 11 sub–districts, 167 villages, and 703 neigh-
borhoods.  According to the most recent census, there 
were 290.365 people in 67,328 households living in this 
district (Central Bureau of Statistics, 2012).

The household sample used in this study was ran-
domly chosen from a household list supplied by the sub–

district ward office of 21 villages/neighborhoods located 
in suburban areas with many households living below the 
poverty line.  The number of households sampled from   
each village/neighborhood was determined by consider-
ing the total population of that village/neighborhood.  
Following the validation process, 371 households were 
included in the analytical process.

The determination of the specifics of DDS has been 
carried out in Pipi et al. (2014).  For Indonesia, there are 
nine food groups that compose DDS: GRAIN (rice, corn, 
sorghum), TUBER (potato, sweet potato, cassava, sago 
starch, taro), ANIMAL PRODUCT (fish, meat, dairy 
product, egg), OIL & FAT (coconut oil, palm oil), OILY 
SEEDS (coconut), NUTS (soy bean, peanut, green 
bean), SWEETS (sugar, palm sugar), FRUITS AND 
VEGETABLES, and OTHERS (beverages, snacks).  
Furthermore, Pipi and Nanseki (2014) have explained 
the way that SFSS is determined.  There are five catego-
ries of household food security in this measurement: 
INSECURE (coded: 0); SOMEWHAT INSECURE (coded: 
1); SOMEWHAT SECURE (coded: 2); SECURE (coded: 
3); and HIGHLY SECURE (coded: 4).

Table 1.  Summary of dependent and independent variables

Variables Unit Code 

Dependent:

   •  Subjective Food Security Status – SFSS

Independent: 

   •  Dietary Diversification Score Score DDScomposite

   •  Existence of tuber food group (Dummy): 

0 = Not Exist – NO_TUBER

1 = Exist – TUBER

   •  Existence of animal products food group (Dummy):  

0 = Not Exist – NO_ ANIMAL_ PROD

1 = Exist – ANIMAL_PROD

   •  Existence of oil & fat food group (Dummy):

0 = Not Exist – NO_ OIL & FAT

1 = Exist – OIL & FAT

   •  Existence of oily seed food group (Dummy):

0 = Not Exist – NO_ OILY_SEED

1 = Exist – OILY_SEED

   •  Existence of nuts food group (Dummy):

0 = Not Exist – NO_ NUTS

1 = Exist – NUTS

   •  Existence of sweets food group (Dummy):

0 = Not Exist – NO_ SWEETS

1 = Exist – SWEETS

   •  Existence of fruits & vegetables food group (Dummy):

0 = Not Exist – NO_ FRUIT&VEGETABLES

1 = Exist – FRUIT&VEGETABLES

   •  Existence of others food group (Dummy):

0 = Not Exist – NO_ OTHERS

1 = Exist – OTHERS
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The SFSS of individual i is assumed to be explained 
either by DDScomposit or by the food groups that compose 
the DDS (DDSfood groups).  DDScomposit is diversity score of a 
household (continuous variable), while the DDSfood groups is 
the existence of each food group in a household (dummy 
variables).

SFSSi = f(DDScomposite)     …………………………   (1)
	
SFSSi = f(DDSfood groups)	
	    = f(TUBER, ANIMAL PRODUCTS, 
                 OIL&FAT, OILY SEED, NUTS, SWEETS, 
                 FRUIT&VEGETABLES, OTHERS  …   (2)	

In reality, a household head’s perception of their food 
security status is dynamic.  However, for simplicity’s 
sake and owing to the constraints of data availability, we 
adopted a static framework.

Suppose that the perceived household food security 
status, SFSSi, is a linear function of K factors, with val-
ues for individual i described by Xik, k = 1, …., K.  Then, 
the structural model is as follows: 

SFSSi =Σk

k=1
 βk Xik+εi  …………………………   (3)

		
Where βk  is the coefficient associated with the k–th var-
iable, and εi is an error term.  The error term is assumed 
to have a standard logistic distribution with a mean of 
zero and a variance of π2/3.  SFSSi is the latent variable 
or unobserved dependent variable.

There is a number of different modeling approaches 
associated with ordinal dependent variable analysis, 
including cumulative, stage, and adjacent approaches 
(Fullerton, 2009; Menard, 1995).  The data taken as well 
as the type of comparison that is required between the 
categories determines which approach is appropriate for 
the study.  Since the SFSS status follows an ordinal 
scale, but represents an underlying continuous measure, 
Fullerton (2009) recommends using the cumulative 
approach.  Traditionally, the cumulative approach repre-
sents the classic ordered Logit model approach.  For this 
model:

SFSSi* = βi′Xik+εi  ……………………………   (4)

Where SFSSi* is the underlying latent variable that index-
es the SFSS.  The latent variable exhibits itself in ordinal 
categories, coded as J = 0, 1, 2, 3, and 4.  Therefore, the 
observed response in category J when the underlying 
continuous response falls in the j–th interval is as fol-
lows: 

SFSS = 0     if     SFSS*<_δ1

SFSS = 1     if     δ1<SFSS*<_δ2

SFSS = 2     if     δ2<SFSS*<_δ3

SFSS = 3     if     δ3<SFSS*<_δ4

SFSS = 4     if     δ4<_ SFSS*

Where δj (j=0, 1, 2, 3, 4) are the unobservable cutoff 
point (threshold) parameters that will be estimated 

together with other parameter in the model.  For the pur-
pose of statistical analysis, the standard for significance 
is P<0.05.  

Table 1 summarizes the dependent and independent 
variables.  For the equation (1), the independent variable 
is only the DDScomposite.  For the equation (2), all variables 
are dummy variables that compare the effect of the 
existence/availability or absence of food groups in house-
hold, on the perceived household food security of the 
household head.  Since the GRAIN food group is availa-
ble in every household sample, this group is omitted from 
the calculation. 

RESULT AND DISCUSSION

The descriptive relationship between perceived 
household food security and composite dietary pattern 
of the household is presented in Table 2.  It obvious by 
analyzing the table that although to some extent, there 
is a linear correlation between DDScomposite and SFSS, the 
correlation between those two methods is weak and 
tends to be non–linear in its pattern.  A similar correlation 
between quantitative–objective and qualitative–subjec-
tive methods is also found in other studies.  Lorenzana 
and Sanjur (1991) found a correlation between energy 
availability and self–perceived HFS scale, while Magitto 
et al. (2006) concluded that calorie consumption, die-
tary diversity and anthropometry have at best a weak 
correlation with subjective perceptions of food consump-
tion.  Coates et al. (2003) find a similar lack of associa-
tion between anthropometric measures and subjective 
indicators in their Bangladesh study.

From Table 2, we can see that most of households 
serve 5 to 7 food groups and in all DDScomposite levels the 
food SECURE category of SFSS always represents the 
highest percentage.  It means that in general the per-
ceived household food security status in the sample area 
is at a SECURE level.  It also can be interpreted that most 
household heads regard that their household are in a 
food SECURE level even though they only consume two 
(53%) or three (79%) kinds of food groups.  This finding 
is important because it may disguise the real state of the 
household food security status.  It seems that there is still 
some misunderstanding over the concept of dietary bal-
ance, as the household head may think that having rice 
(GRAIN) plus one or two other food groups, which is a 
very common situation in this area, is enough and safe 
for their household.  On the other hand, all households 
who have a DDS of 9 fall in food SECURE (41%) or 
HIGHY SECURE (51%) categories.  It is obvious that the 
heads, whose household consumes 9 groups of food, are 
mostly very sure that their households are in the best con-
dition, in terms of their food security status.

Figure 1 is taken from previous research (Pipi et al., 
2014).  It is clear that after rice in the GRAIN food group, 
the most available food groups that are prepared by the 
households with a DDS of 2 and 3 are ANIMAL 
PRODUCTS (90%) and FRUITS & VEGETABLES (86%).  
Using the same way of thinking, it can be also said that 
to households with a DDS of 4, 5, 6, or 7, we might add 
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their prepared food groups of SWEETS (82%), TUBERS 
(73%), OIL & FAT (65%), and OTHERS (62%) food 
groups, respectively.  However, considering the income 
class of the households, those additional food groups 
might become a burden for some of the households.  This 
situation may explain the perceived household food 
security anomaly in which the percentage of households 
with a DDS of 4, 5, 6, and 7 that are in a SECURE or bet-
ter category is less than in households with a DDS of 2, 
3, 8 and 9.

In general, when it is read independently within the 
food group, Figure 2 only show the difference in house-
hold food security distribution categories based on the 
absence or existence of any given food group in sample 
households.  Apart from the TUBER food group, in all 
food groups, when those foods are absent, the percent-
age of households that are in a food SECURE or better 
category is more than 50%.  Considering that based on 
their dietary diversity score, the sample households were 
in a lower food security status (Pipi and Nanseki, 2014), 
that percentage probably represents the household 
head’s own perception where they might think that the 
absence of those food groups will not affect their house-

hold food situation to a great extent.  It is another case 
altogether when considering the TUBER food group.  In 
the households where this food group is absent, those 
that fall under food SECURE or higher categories only 
contribute 42%.  This percentage is almost a half lower 
than those where this food group is present (73%).  Those 
numbers imply that household heads felt more food 
secure when they possess tuber in their household.  This 
situation is in line with the background of this area, as 
sago starch, which is a form of tuber, is the most impor-
tant historical and cultural food after rice.  Traditionally, 
people in this area consume sago starch product as their 
lunch, and rice for their breakfast and dinner.  Therefore, 
in other words, in terms of the household heads’ percep-
tion, being able to consume sago starch (TUBER) boosts 
their household food security status.

When Figure 2 is looked at alongside Figure 1, it can 
be inferred that the OILY SEED food group, which mainly 
consists of coconut and its derivates, is only possessed 
by the food SECURE or HIGHLY FOOD SECURE house-
holds.  That is confirming the low percentage of this food 
group in Figure 2.  We believe that the same situation also 
applies for the NUTS food group where there are no 
households that fall in the ‘food insecure category’ that 
keep this food group for serving in their households.  That 
situation is completely expected as those two food group 
are relatively expensive and only be used as an additional 
ingredient to augment another food group (e.g. ANIMAL 
PRODUCT or FRUITS & VEGETABLES).

When the composite score of DDScomposite predicts the 
SFSS, the odd ratio from the ordered LOGIT analysis is 
1.3 (Table 3).  Having the chi–square likelihood ratio of 
18.5, with a p–value of <0.0001, the model tell us that 
for a one–unit increase in DDScomposite, the odds ratio of 
the HIGHLY SECURE category is 1.3 times greater than 
that of the other categories combined, given that the 
other variables in the model are held constant.  The 
same increase (1.3 times) is found between SECURE 
category and the other combined categories.  In a simple 
word, the dietary diversity in a household has the poten-

Fig. 1.	 Distribution of food groups consumed by the household 
respondents (Pipi et al., 2014).

		  Note: N=371 Respondent

Table 2.  Perceived household food security and dietary diversification score cross tabulation (N=371 Households)

Category DDScomposite

SFSS

Total
Insecure

Somewhat 
Insecure

Somewhat 
Secure

Secure Highly Secure

Insecure 2 4 (31%)   1 (8%)   1 (8%)     7 (53%) – 13 (100%)

Somewhat Insecure 3 1 (5%) –   2 (16%)   16 (79%) – 19 (100%)

Somewhat Secure 4 – 10 (20%)   5 (10%)   35 (70%) – 50 (100%)

Secure

5 –   9 (10%) 26 (31%)   46 (59%) -– 81 (100%)

6 – 17 (26%) 19 (29%)   29 (45%) – 65 (100%)

7 –   4 (4%) 27 (30%)   58 (66%) – 89 (100%)

Highly Secure
8 – –   7 (19%)   25 (68%)   5 (13%) 37 (100%)

9 – – –     7 (41%) 10 (59%) 17 (100%)

Total 5 (1.3%) 41 (10.8%) 87 (23.5%) 223 (60.4%) 15 (4%) 371 (100%)

Source: Original field survey, March 2012 
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tial to influence the perceived food security status of the 
household in a positive direction.  When the SFSS is pre-
dicted using each food group that comprises the DDS 
(DDSfood_group) then a more comprehensive result is availa-
ble, as is shown in Table 4 below. 

From the same analysis of the result in Table 3, the 
chi–square likelihood ratio of 120.8, with a p–value of 
<0.0001, tells us that the model as a whole is statistically 
significant.  Thus, the odds ratio coefficients imply that 
the existence of TUBER, OILY SEED, NUTS, as well as 
FRUIT AND VEGETABLES food groups in the house-
hold are likely to increase the probability of a house-
hold’s SFSS being in a better food security category.  On 
the other hand, the SWEETS food group is likely to 
increase the probability of a household’s SFSS being in a 
worse category.  Specifically, when the TUBER food 
group is available in household, the odds ratio of the 
HIGHLY SECURE category is 3.8 times greater than that 
of the other categories combined, given that the other 
variables in the model are held constant.  When high-
lighting SECURE category, it will be subject to the same 
increase, 3.8 times, is found between SECURE category 
and the combined other categories.  Likewise, the odds 
ratio of the HIGHLY SECURE category is 4.7, 2.8, and 
2.5 times greater than the other categories combined if 
OILY SEED, NUTS, as well as FRUIT AND VEGETABLES 
are prepared in the household, respectively.  Furthermore, 
when the SWEETS food group is prepared in house-
holds, the odds ratio of the SECURE category versus the 
other categories combined is 0.4 times less, given that 
the other variables in the model are held constant.

CONCLUSION

In this study, we have observed the relationship 
between the objective and subjective measurement of 
household food security status in North Luwu.  The 
objective measurement was achieved by means both of 
the composite Dietary Diversity Score (DDScomposite) and 
food groups in the Dietary Diversity Score (DDSfood_groups), 
while the subjective measurement was carried out using 
the Subjective Food Security Score (SFSS).  Specifically, 
this study estimated the probability of households being 
more or less food secure as a result of their dietary diver-
sity status and their available food groups.

The descriptive analysis showed that in general, the 
correlation between DDScomposite and SFSS was weak and 
tended to be non–linear in pattern.  In all DDScomposite lev-
els the perceived food SECURE category always had the 
highest percentage.  However, what is a more important 
finding from this study was that household heads largely 
regarded their households to be in a food secure level 
even though they only consumed food from only two or 
three of the food groups.  This finding is important 
because it implies that there is still a misunderstanding 
about the concept of the kind of dietary balance needed 
to support the food security of a household.  Another 
finding from the descriptive analysis is that keeping the 
TUBER food group, in this case sago starch, available in 
a household will make household heads feel more food 

Fig. 2.	 Perceived household food security distribution among the 
food groups.

Table 3.  Ordered logistic regression analysis results between 
SFSS and DDScomposite

Odds Ratio  Std. Err P > | z |
DDScomposite 1.342*** 0.812 0.000

Note: ***significant at P<1%

Table 4.  Ordered logistic regression analysis results between 
SFSS and DDSfood_group

Odds Ratio  Std. Err P > | z |
TUBER 3.785*** 0.910 0.000

ANIMAL_PROD 1.926 0.714 0.077

OIL&FAT 0.673 0.181 0.142

OILY_SEED 4.693*** 3.849 0.000

NUTS 2.827* 1.141 0.010

SWEETS 0.437* 0.160 0.024

FRUIT&VEGETABLE 2.467*** 0.800 0.005

OTHERS 0.763 0.215 0.336

Note: ***significant at P<1%; **significant at P<5%
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secure, a perceived impact which is similar with a house-
hold that keep a OILY_SEED food group for daily use. 

From the regression estimation, the DDScomposite as a 
composite score of the availability of food groups in a 
household was found to significantly improve the per-
ceived food security status of the household.  
Furthermore, among the food groups composing the 
DDSfood_groups, the existence of TUBER, OILY SEED, NUTS, 
as well as FRUIT & VEGETABLES food groups are likely 
to increase the probability of a household’s SFSS being 
in a better food security category, whereas the SWEETS 
food group gave a reverse effect. 

There are at least three major implication of this 
research.  Firstly, enlightenment as to the important of 
dietary balance has to be rectified and efforts in this 
direction need intensifying.  Reflecting on the results of 
the previous study, the concept of dietary balance should 
be taught both in formal as well as in non–formal educa-
tional institutions.  Secondly, considering the dietary his-
tory of the area, local stakeholders must encourage house-
holds to utilize sago starch more than before and in a 
more varied form so as well as enhancing the household’s 
food security status, it also can lead to the substitution 
of rice as a staple food in general.  Lastly, a reduction in 
the consumption of food from the SWEETS group must 
be started not only in order to achieve a better household 
food security status but also to yield healthier household 
members.
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