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Abstract

Background. Food insecurity is frequent in both devel-
oped and developing countries, affecting from 5% to 
25% of the general population. It has considerable 
health impacts on the physical, social, and psychological 
status of individuals in communities suffering from food 
insecurity.

Objective. The aim of this study was to document the 
epidemiologic features of food insecurity in the north-
west region of Iran and to evaluate the sensitivity and 
specificity of a short-form (six items) questionnaire for 
screening of food insecurity in the region.

Methods. This cross-sectional study was conducted 
on 300 subjects (132 male and 168 female) selected ran-
domly in the Asadabadi area of the northwest of Iran. 
Information on food consumption was obtained by a 
24-hour food-recall questionnaire for 3 days in a week. 
This information was compared with the data from the 
Household Food Security Scale (six-item short question-
naire) to assess the applicability of this short scale for the 
surveillance of food insecurity. Hunger was defined as 
inadequate intake of energy. Hidden hunger was defined 
as adequate intake of energy and inadequate intake of 
one (or more) of four key nutrients (protein, calcium, 
vitamin A, and vitamin B2).

Results. The prevalence of hunger and hidden hunger 
in the area according to the 24-hour food-recall question-
naire was 26% and 42%, respectively. Only 32% of the 
study population was secure in terms of having access to 

all key nutrients. The sensitivity, specificity, and accuracy 
of the short questionnaire for screening for hunger in the 
population were 98.7%, 85.5%, and 89%, respectively; 
and the corresponding values for hidden hunger were 
23.5%, 96.9%, and 56.3%.

Conclusions. Our findings indicate that food insecu-
rity is prevalent in the northwest of Iran. The short ques-
tionnaire (six items) may be used as a simple, low-cost, 
rapid, and useful tool for the screening of food insecurity 
and energy intake in similar areas.
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Introduction

The concept of household food insecurity includes 
problems with the quantity of available food, uncer-
tainty about food supply, and experience of hunger in 
life [1, 2]. Food insecurity is frequent in both developed 
and developing countries, affecting from 5% to 25% 
of the general population in different research reports 
[3–9]. It has considerable health impacts on the physi-
cal, social, and psychological status of individuals in 
communities suffering from food insecurity. It may 
also affect the quality of life of households [10]. Various 
techniques and methods have been used to measure 
food insecurity in many countries [11–13].

The aim of this study was to document the epidemio-
logic features of food insecurity in the northwest region 
of Iran, and to evaluate the sensitivity and specificity 
of a short-form (six items) questionnaire for screening 
for food insecurity in the region.

Methods

This cross-sectional study was conducted on a total 
of 330 eligible individuals selected by simple random 
sampling from the study population using available 
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records at the Asadabadi Medical Centre. Eligible 
individuals were followed and encouraged to come 
to the study setting for an interview, anthropometric 
measurements, and dietary assessment. The participa-
tion rate was 90%. Participants were required to sign an 
informed consent (showing the details of the study) to 
participate in the program. Approval for this study was 
obtained from the Research Committee of the Food 
and Nutrition Security Office of the Tabriz University 
of Medical Sciences.

Three hundred participants, including 132 males 
and 168 females, were eventually enrolled in the study. 
The setting of the study was the Asadabadi region 
of Tabriz, one of the major cities in the northwest 
of Iran. The area has previously been selected and 
described in detail as a reliable representative sample 
of the general population in terms of socioeconomic 
status, lifestyle, general health status, and population 
composition [14].

Information on food consumption was obtained with 
a validated 24-hour food-recall questionnaire over 3 
non-consecutive days. These results were compared 
with data from the Household Food Security Scale [15, 
16] to assess the applicability of this short scale for the 
surveillance of food insecurity. The short question-
naire had six questions (table 1). If the participants 
responded to two or more of the six items, they were 
considered food insecure. The questions were validated 
(in the local language) by a pilot study before starting 

the main research. To do this, the questionnaire was 
distributed to 20 individuals with the same charac-
teristics and from the same area as the main study 
participants. The pilot study was carried out on the first 
20 subjects of the whole study group. After assessment 
and evaluation of the results of this pilot, the next indi-
viduals (n = 330) were studied as the main part of the 
research. The results were then statistically analyzed to 
ensure that the short-scale questionnaire was valid for 
assessing household food insecurity in the main part 
of the research.

In this study, hunger was defined as inadequate 
intake of energy. Hidden hunger was defined as ade-
quate intake of energy and inadequate intake of one (or 
more) of four key nutrients: protein, calcium, vitamin 
A, and vitamin B2. Thus in hidden hunger, dietary 
intake provides adequate energy but does not provide 
sufficient amounts of protein and micronutrients. Food 
insecurity was defined as uncertain or limited availabil-
ity of adequate supplies of nutritional and safe food in 
a socially acceptable way [17].

Height and weight were measured by nutritionists. 
Body weight was measured with a calibrated beam scale 
and was recorded to the nearest 0.5 kg. The subjects 
were measured barefoot wearing light clothing. Height 
was measured with a mounted tape with the subjects’ 
arms hanging freely at their sides and recorded to the 
nearest 0.5 cm. Body-mass index (BMI) was then calcu-
lated as the weight in kilograms divided by the square 
of the height in meters. As recommended by the Iranian 
Ministry of Health for the whole country, underweight, 
overweight, and obesity were defined as BMI less than 
18.5, 25 to 29.9, and 30 or more, respectively [18]. Data 
were analyzed and presented by descriptive statistics 
(mean and SD) and some epidemiologic indicators, 
including prevalence rate, sensitivity, specificity, error 
rate, predictive value, and likelihood ratio. Confidence 
intervals (95%) were calculated where applicable.

Results

Table 2 shows the distribution of food security and 
insecurity according to BMI in the study subjects. 
Food insecurity significantly increased the risk of 
underweight in the study subjects (RR = 13.2, CI: 
6.9–25.5), while it decreased the risk of overweight 
and obesity (RR = 0.30, CI: 0.18–0.49 and RR = 0.32, 
CI: 0.16–0.62, respectively). The prevalence rates of 
hunger and hidden hunger according to the 24-hour 
food-recall questionnaire were 26% (CI: 21–31) and 
42% (CI: 37–48), respectively. Only 32% (CI: 27–38) 
of the study population was secure in terms of having 
access to all key nutrients (including protein, calcium, 
vitamin A, and vitamin B2).

The proportional distribution of the responses by 

TABLE 1. Affirmative responses to individual items on the 
short questionnairea

Question No. (%)

1. Did you ever cut the size of meals or skip 
meals because of lack of money for food 
in the last 12 months? (Yes, No)

67 (22.3)

2. If yes, how often? (Almost every month, 
some months but not every month, only 
1 or 2 months)

59 (19.6)

3. Did you ever eat less than you felt you 
should because there was not enough 
money to buy food in the last 12 
months? (Yes, No)

62 (20.6)

4. Were you ever hungry but didn’t eat 
because you couldn’t afford enough food 
in the last 12 months? (Yes, No)

51 (17.0)

5. Food didn’t last, and didn’t have money to 
get more. (Was that often, sometimes, or 
never true for you in the last 12 months?)

56 (18.6)

6. Couldn’t afford to eat balanced meals. 
(Was that often, sometimes, or never 
true for you in the last 12 months?)

178 (59.3)

a.	 “Yes” is the affirmative response to questions 1, 3, and 4; “almost 
every month” and “some months but not every month” are 
affirmative responses to question 2; “often” and “sometimes” are 
affirmative responses to questions 5 and 6. Two or more affirma-
tive responses to the questions indicate food insecurity.
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participants to the individual items on the Household 
Food Security Scale (six-item short questionnaire) is 
presented in table 1. Of the total respondents, 178 
(59.3%) reported that they could not afford to eat 
balanced meals. At the same time, 109 (36.3%) of the 
respondents gave affirmative responses to two or more 
of the six items, indicating food insecurity.

Table 3 shows some epidemiologic indicators of the 
short questionnaire in two groups identified as having 
hunger or hidden hunger. The sensitivity, specificity, 
and accuracy of the short questionnaire for screening 
for hunger in the population were 98.7% (CI: 93–99), 
85.5% (CI: 80–90), and 89%,(CI: 85–92), respectively; 
the corresponding values for hidden hunger were 
23.5% (CI: 17–32), 96.9% (CI: 92–99), and 56.3% 
(CI: 50–63).

Discussion

This cross-sectional study was conducted to assess the 
applicability of a short questionnaire (six items) for 
screening for food insecurity in the northwest region 
of Iran. The findings showed that the epidemiologic 
indexes of the questionnaire, including sensitivity, 
specificity, and accuracy, were acceptably high for 
screening and surveillance of food insecurity and 
hunger in the area.

The prevalence of food insecurity according to this 
short questionnaire was about 36% in the study popula-
tion. Gulliford and colleagues reported a similar figure 

of 25% from Trinidad and Tobago [7]. The percent-
ages of affirmative responses to the six questions in 
our study were 22%, 20%, 21%, 17%, 19%, and 59%, 
respectively. In comparison with similar figures from 
the United States, the current population survey and 
Caribbean studies showed that the prevalence of food 
insecurity based on the affirmative responses to six 
items of the food security measurement was relatively 
high in Iran [6, 7, 19].

Our findings showed an association of food insecu-
rity and BMI in the study population. Food insecurity 
increased the rate of underweight and decreased the 
rates of overweight and obesity. Some studies have 
reported an association between food insecurity and 
BMI. In a nationally representative sample of 6,506 
individuals from Finland, Sarlio-Lahteenkorva and 
Lahelma showed that underweight subjects were at 
higher risk for food insecurity than obese or normal 
subjects [20]. Townsend et al. found an association 
between food insecurity and overweight in the female 
population, whereas there was no such association 
in male subjects [21]. A study from the United States 
showed that although mild or moderate food insecurity 
was associated with a higher risk of obesity, severe food 
insecurity was associated with a lower risk of obesity 
[22, 23]. Another research study reported an associa-
tion of food insecurity with underweight but not with 
obesity [7].

These studies indicate that food insecurity may 
be associated either with thinness or with obesity in 
different populations, depending on the household’s 

TABLE 2. Distribution of food security according to body-mass index (BMI)

Status

BMI category

< 18.5 18.5–24.9 25–29.9 ≥ 30

Food secure—no. (%) 9 (4.7) 44 (23.0)   88 (46.0) 50 (26.1)
Food insecure—no. (%) 68 (62.3) 17 (15.5)   15 (13.9) 9 (8.2)
Total—no. (%) 77 (25.6) 61 (20.3) 103 (34.3) 59 (19.6)
Relative risk (95% CI) 13.2 (6.9–25.5) 0.68 (0.4–1.1) 0.30 (0.18–0.49) 0.32 (0.16–0.62)

CI, confidence interval

TABLE 3. Indicators of the questionnaire according to hunger status

Indicator Hunger—% (95% CI) Hidden hunger—% (95% CI)

Sensitivity 98.7 (93.1–99.8) 23.5 (16.9–31.8)
Specificity 85.5 (80.4–89.6) 96.9 (91.5–99.0)
Accuracy 89 (85–92.1) 56.3 (49.7–62.7)
False positive error rate 14.4 (10.4–19.6) 3.03 (1.0–8.5)
False negative error rate 1.2 (0.2–6.9) 76.4 (68.2–83.1)
Positive predictive value (pV+) 70.6 (61.5–78.4) 90.6 (75.8–96.8)
Negative predictive value (pV–) 99.5 (97.1–99.8) 50.5 (43.5–57.6)
Likelihood ratio positive (LR+) 6.8 (4.9–9.4) 7.66 (2.4–24.8)
Likelihood ratio negative (LR–) 0.01 (0.002–0.105) 0.78 (0.71–0.88)

CI, confidence interval
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economic status, its eating habits, and the availability 
and accessibility of food. More local studies are needed 
to identify the key factors affecting the association 
between food insecurity and BMI. This will help health 
authorities in planning and developing strategies to 
prevent obesity and overweight in the population, 
considering the food insecurity status in the same 
community households and its influencing factors.

We conclude that food insecurity as a prevalent 
health problem in the study region can be detected by 
this six-item questionnaire. It may then be used as a 
simple, low-cost, rapid and useful tool for the screening 
and surveillance of food insecurity and energy intake in 
similar areas. It might not, however, be an appropriate 

tool to measure sufficient nutrient intake. Twenty-four-
hour food recall may alternatively be used to measure 
specific nutrient intake.
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