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Abstract
Background: Health literacy (HL) may affect the consumption of fast food. We aimed to evaluate the effect of HL
on fast food consumption among adult populations in Iran.
Methods: We evaluated HL and fast food consumption in 421 adult participants with age range of 18–65 years old
in Fasa, Fars Province, southern Iran. Two-step cluster and systematic sampling was performed to recruit the study
sample. Data were collected using a fast food consumption checklist, and the Health Literacy Instrument for Adults
(HELIA) by face-to-face interviews. Population data across groups with and without fast food intake were compared.
Results: Most participants used fast food every few months (49.9%). People with low or unstable income
consumed more fast food than others (P < 0.05). Sandwich and hotdog were the most consumed fast food (60.8%)
followed by pizza (34.9%). Sausage and soda were the most seasoning food (66.7%). Most participants used fast
food as dinner (67.9%) and with family (72.2%), suggesting the institutionalized consumption of this type of food in
the family. Fun was the most frequent reason for the use of fast food (66.5%). Most participants completely knew
about the raw materials for fast food and their adverse effects. Finally, we found that overall health literacy was
lower among those who used fast food than those who did not. Consumed fast food (68.16 ± 23.85 vs. 73.15 ±
20.15; p = 0.021). This difference was also observed for some components of health literacy including reading skills,
and decision-making subscales.
Conclusions: The findings suggest there is a negative relationship between general health literacy and fast food
consumption indicating that who possess lower level of health literacy is likely to consume more fast food.
Specifically, the findings suggest that reading skills, and decision-making (behavioral intention) are more associated
with decreased or increased fast food intake.
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Background
With the advance of industry and technology, during the
past four decades, food consumption patterns and nutritional habits in the Middle East have changed significantly. This change directed nutrition transition from
traditional foods to western foods, which are characterized by high fat, high cholesterol, high sodium and low
fiber diet. In addition, food consumption in restaurants
and fast-food has become increasingly common [1, 2].
Fast food is defined as a convenience food purchased in
self-service or carry-out eating venues without wait service [3]. This type of food can induce several health
problems such as body weight gain. In this regard, most
people do not know about the harmful effects of this
type of food [4]. Despite severe adverse health effects,
fast food consumption has increased gradually due to
the increase in the number of women working, changes
in the family structure, worldwide urbanization, long
working hours, and rapid growth of fast food industries
and restaurants [5]. Thus, it seems that fast food consumption is becoming a major public health problem
worldwide. As such many governments are seeking to
find out ways that could reduce fast food consumption.
In this regard some investigators proposed that if we
could increase health literacy among populations, then it
might be possible to reduce fast food consumption much
easier [6].
Health literacy is considered as one of the most important skills to control people’s health [7]. Health literacy is
the ability to acquire, process, and conceive basic healthrelated information and services [8]. Based on the definition provided by the World Health Organization (WHO),
HL is a complex of social and cognitive abilities to acquire,
understand, and apply health-related information to promote health and maintain good health [9]. It has been
confirmed that people with higher levels of HL have more
information about their health status [10]. However, one
specific form of health literacy is nutrition literacy. Nutrition literacy reflects the ability to access, interpret, and use
nutrition information and exactly focuses on HL skills related to food consumption [11].
Previous research showed that high food literacy was
associated with increased consumption of fruits and vegetables; and low level of food and nutrition literacy was
associated with nutritional inadequacy in the school-age
children [12–14]. In addition, it has been suggested that
significantly higher nutrition knowledge exists among
the persons with adequate HL [15]. Moreover, studies
have shown that a significantly inverse relationship exists
between HL and self-care including physical activity and
diet, between limited HL and high BMI, and between
low HL and overweight and obesity in children and adolescents [16–18]. Higher level of health literacy leads to
better nutrition status during pregnancy and increasing
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the level of health literacy can raise the nutritional behaviors [19, 20].
However, it is argued that most investigations on
health literacy did not explicitly focus on food or nutrition and thus, dietetics practitioners often remain unaware of their clients’ HL level [6, 21]. Overall it is
believed that the association between health literacy and
fast food consumption is unclear and limited evidence
exist on the topic [22]. Thus, the present study was conducted to evaluate the relationship between HL and fast
food consumption among a sample of adult population.

Methods
Design

The present cross-sectional study was conducted on a
sample of adult population (aged 18–65 years old) in
Fasa, Fars Province, southern Iran in 2018. The study
was approved by the Ethics Committee of Fasa University of Medical Sciences (IR.FUMS.REC.2017.255).
Sample size and sampling

The sample size was determined using the Cochran’s
formula for infinite populations (n = z2pq/d2, p = q = 0.5,
z = 1.96, d = 0.05) [23]. Based on this formula, the required size was estimated at 384, which was then increased to 423 with the probability of 10% attrition. The
sampling method was stratified cluster design that conducted in two steps. Clinics and health centers were
considered as the clusters. In the first stage, from 11 regions 3 clinics and 8 health centers were selected. In the
next stage, systematic sampling was performed and, a list
of households (as a unit of the sampling) and the number of samples in each stratum were estimated. The inclusion criteria were: adults aged 18 to 65 years old
(male or female), being Iranian, residence in Fasa during
the research period, and being literate (ability to read
and write). The exclusion criteria were: adults having
diet restrictions, and refusal to give informed consent.
Instruments

1. Health literacy: It was measured using the Health Literacy Instruments for Adults-HELIA [24]. The HELIA
measures five dimensions: “access” (items 1–6), “reading” (items 7–10), “understanding” (items 11–17), “appraisal” (18–21), and “decision-making/behavioral
intention” (items 22–33). Scores on HELIA are classified
into four categories: inadequate and problematic (which
together define “limited health literacy”), sufficient and
excellent (which together define “desired health literacy”). Scores on the HELIA range from 0 to 100 that
represent the following criteria: 0–50: inadequate, 50.1–
66: problematic, 66.1–84: sufficient, and 84.1–100 excellent. The psychometric properties of the HELIA are well
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documented [24, 25]. The questionnaire is provided as
Additional file 1.
2. Fast food consumption: A checklist was used to collect data on fast food intake by the respondents. Based
on the study objectives it was specifically developed by
the research team and contained 20 items including type
of fast food consumed and how often they consume fast
foods. The checklist was completed for each respondent
by trained interviewers. By fast food, we meant different
sandwiches; hamburgers, cheeseburgers, and other burgers; fried fish and shrimp; hot dog; meat or chicken
steak; French fries; fried chicken; tacos (a Mexican dish);
pizzas; and snacks, which are usually prepared in restaurants and outside the home. If fast food was consumed
at least once a month, the person was considered to be a
user; otherwise, he/she was considered as a non-user. Finally, consuming fast food less than once a week was
called “low use”, 1–2 times a week was called “moderate
use”, and more than twice a week was labeled as “excessive use” [26]. The last part of the checklist included
items on demographic information such as age, sex, education, occupation, marital status and self-reported
weight, height and income. Income was categorized as
low, intermediate, and high. A panel of experts qualitatively assessed the content and face validity of the checklist [Additional file 2].
3. Body Mass Index (BMI) was calculated by selfreported weight and height using the following formula:

weight in kg/height in m2 [27]. Based on WHO classification, BMI ≥25 kg/m2 was considered as overweight
and obese [28].
Data collection

Data were collected by a team of trained interviewers. As
such they were given necessary training on how to communicate and how to record the information. All interviews
were conducted at participants’ homes. One of us (AN) was
responsible for monitoring the data collection processes to
ensure the accuracy of data and information collected.
Data analysis

Normality of all data were checked by KolmogorovSmirnov test. Data were expressed as mean, standard deviation (SD), frequency, and percentage. The Chi-squared
test was used for group comparison (between with and
without of fast food intake). The score for the HELIA was
compared across the groups using the t-test. Moreover,
odds ratio and the confidence intervals were calculated
using logistic regression analysis. The significance level
was set at < 0.05 in all instances. The data were analyzed
using IBM SPSS 24 (IBM SPSS CO., Armonk, NY).

Results
In all 421 participants were entered into the study. Of
these 210 individuals were fast food users and the

Table 1 Demographic variables and fast food consumption in the study sample
All (n = 421)

Users (n = 210)

Non-users (n = 211)

No. (%)

No. (%)

No. (%)

Female

294 (69.8)

151 (71.9)

143 (67.8)

Male

127 (30.2)

59 (28.1)

68 (32.2)

Gender

Pvalue*
0.365

Marital status

0.554

Single

105 (24.9)

55 (26.2)

50 (23.7)

Married

316 (75.1)

155 (73.8)

161 (76.3)

< Secondary education

77 (18.3)

38 (18.1)

39 (18.5)

≥ Secondary education

344 (81.7)

172 (81.9)

172 (81.5)

Education

0.918

Income

0.023

low

308 (59.8)

145 (69.4)

163 (79.1)

Intermediate/high

107 (20.8)

64 (30.6)

43 (20.9)

< 25

223 (53.0)

116 (55.2)

107 (50.7)

≥ 25

198 (47.0)

94 (44.8)

104 (49.3)

37.3 (11.5)

38.3 (11.1)

36.2 (11.9)

2

BMI (kg/m )*
0.325

Age
Mean (SD)c

BMI Body Mass Index (kilograms/ Square meters), SD Standard deviation
* Derived from Chi-square test and independent-samples t-test as appropriate

0.056
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Table 2 Pattern of fast food consumption in the study sample
Variable
Fast food consumption frequency

Membership card

Types of sandwich and hot dog

Pizza

Other (snacks, fried foods …)

Popularity

Sauces consumption

Soft drinks

Meal

Companions

Motivation: Enjoyment and fun

Motivation: Ease of access

Motivation: Busy and time constrain to prepare food at home

Place of use

Knew the fast food ingredients

Priority factors in choosing fast food

Aware of the harmfulness of fast food

No

%

More than twice a week

16

3.8
25.4

1–2 times a week

107

Once or twice a month

88

20.9

Less than once a month

210

49.9

Yes

49

11.6

No

372

88.4

Yes

256

60.8

No

165

39.2

Yes

147

34.9

No

274

65.1

Yes

80

19.0

No

341

81.0

Any types of sandwiches

178

42.3

Hot dog

4

1.0

Pizza

114

27.1

French fries

38

9.0

Steak

16

3.8

Fried chicken

31

7.4

Fried fish and shrimp

40

9.5

Yes

349

82.9

No

72

17.1

Yes

281

66.7

No

140

33.3

Breakfast

1

0.2

Lunch

113

26.8

Dinner

286

67.9

Supper

21

5.0

Family

304

72.2

Friends

96

22.8

Alone

21

5.0

Yes

280

66.5

No

141

33.5

Yes

36

8.6

No

385

91.4

Yes

116

27.6

No

305

72.4

Outside (restaurant)

233

55.3

Home

188

44.7

Yes

292

69.4

No

129

30.6

Hygiene

321

76.2

Diversity

90

21.4

Price

10

2.4

Yes

381

90.5

No

40

9.5
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Table 3 Health literacy score by items and levels
Health literacy by items

Reading

Access to information

Understanding

Appraisal

Decision-making/
behavioral intention

Never

Rarely

Sometimes

Usually

Always

No. (%)

No. (%)

No. (%)

No. (%)

No. (%)

Reading educational materials about health
(booklets, pamphlets, and leaflets) is easy for me.

13 (3.1)

14 (3.3)

96 (22.8)

159 (37.8)

139 (33.0)

Reading written instructions from doctors, dentists
and health workers about my illness is easy for me.

15 (3.6)

39 (9.3)

88 (20.9)

156 (37.1)

123 (29.2)

Reading medical and dental forms (such as
admissions, consent, filing, etc. in hospitals and
medical centers) is easy for me.

14 (3.3)

38 (9.0)

98 (23.3)

143 (34.0)

128 (30.4)

Reading leaflets and instructions for laboratory
testing, ultrasound or radiology is easy for me.

12 (2.9)

52 (12.4)

83 (19.7)

144 (34.2)

130 (30.9)

I can find health information from different sources
when I need such information.

25 (5.9)

44 (10.5)

132 (31.4)

142 (33.7)

78 (18.5)

I can find health information about healthy eating.

10 (2.4)

39 (9.3)

105 (24.9)

158 (37.5)

109 (25.9)

I can find health information on mental health
such as depression and stress.

29 (6.9)

74 (17.6)

117 (27.8)

127 (30.2)

74 (17.6)

I can find health information about a specific
disease when I need to.

17 (4.0)

46 (10.9)

127 (30.2)

133 (31.6)

98 (23.3)

I can find health information for some health
problems and diseases such as high blood pressure,
high blood sugar and high lipid levels.

17 (4.0)

56 (13.3)

86 (20.4)

154 (36.6)

108 (25.7)

I can find health information about harmful effects
of tobacco and smoking.

15 (3.6)

31 (7.4)

65 (15.4)

132 (31.4)

178 (42.3)

I can understand the recommendations for a
healthy diet.

5 (1.2)

14 (3.3)

48 (11.4)

143 (34.0)

211 (50.1)

I can understand when my physician explains
about my illness.

2 (0.5)

11 (2.6)

41 (9.7)

135 (32.1)

232 (55.1)

I can understand the meaning when reading medical
forms (such as admissions, consents, filings, etc.) in
hospitals and health centers.

9 (2.1)

34 (8.1)

74 (17.6)

134 (31.8)

170 (40.4)

I can understand signage guidelines in hospitals,
clinics and health centers.

6 (1.4)

13 (3.1)

66 (15.7)

129 (30.6)

207 (49.2)

I can understand drug information on labels.

7 (1.7)

22 (5.2)

33 (7.8)

109 (25.9)

250 (59.4)

I can understand the risks, and benefits of drugs
prescribed by my physician.

12 (2.9)

27 (6.4)

58 (13.8)

142 (33.7)

182 (43.2)

I can understand written information before testing,
ultrasound or radiology.

33 (7.8)

44 (10.5)

80 (19.0)

134 (31.8)

130 (30.9)

I can evaluate health-related information on the
Internet.

56 (13.3)

79 (18.8)

119 (28.3)

102 (24.2)

65 (15.4)

I can evaluate health-related information broadcast
on television and radio.

11 (2.6)

45 (10.7)

108 (25.7)

161 (38.2)

96 (22.8)

I can assess the accuracy of health-related
recommendations I receive from relatives and friends.

15 (3.6)

54 (12.8)

110 (26.1)

138 (32.8)

104 (24.7)

I can communicate trusted health information to
others

14 (3.3)

26 (6.2)

92 (21.9)

128 (30.4)

161 (38.2)

When facing an illness, I know where to go or with
who me to speak.

6 (1.4)

40 (9.5)

85 (20.2)

133 (31.6)

157 (37.3)

When physician suggests that I should take antibiotic
capsules three times a day I know that I should take
one tablet every 8 h.

6 (1.4)

19 (4.5)

46 (10.9)

124 (29.5)

226 (53.7)

I do not cut my medications without my physician’s
permission, even if symptoms disappear.

13 (3.1)

33 (7.8)

84 (20.0)

121 (28.7)

170 (40.4)

If anyone from my first-degree relatives develops
cancer (such as prostate, breast, cervix, colon, etc.), I
see a doctor to examine me.

28 (6.7)

80 (19.0)

72 (17.1)

102 (24.2)

139 (33.0)
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Table 3 Health literacy score by items and levels (Continued)
I avoid doing or eating things that increase my
blood pressure.

13 (3.1)

43 (10.2)

98 (23.3)

265 (62.9)

2 (0.5)

I visit my physician for regular checkups.

61 (14.5)

101 (24.0)

94 (22.3)

74 (17.6)

91 (21.6)

I am health-conscious in any situation.

6 (1.4)

33 (7.8)

100 (23.8)

160 (38.0)

122 (29.0)

If needed, I ask my physician or health care team
questions about my disease.

11 (2.6)

59 (14.0)

78 (18.5)

145 (34.4)

128 (30.4)

I buy dairy products (milk, yoghurt, cheese, etc.)
according to their fat percentage.

13 (3.1)

59 (14.0)

76 (18.1)

129 (30.6)

144 (34.2)

I avoid using substances that increase my weight.

74 (17.6)

85 (20.2)

130 (30.9)

132 (31.4)

0 (0.0)

I use a seat belt when driving.

6 (1.4)

23 (5.5)

52 (12.4)

105 (24.9)

235 (55.8)

I consider the food labels when shopping

9 (2.1)

36 (8.6)

86 (20.4)

144 (34.2)

146 (34.7)

Health literacy by dimensions

Total

Inadequate

Problematic

Sufficient

Excellent

Mean (SD)

No. (%)

No. (%)

No. (%)

No. (%)

Reading

66.08 (21.51)

115 (27.3)

72 (17.1)

154 (36.6)

80 (19.0)

Access to information

78.65 (18.33)

38 (9.0)

55 (13.1)

135 (32.1)

193 (45.8)

Understanding

64.62 (12.51)

124 (29.5)

85 (20.2)

134 (31.8)

78 (18.5)

Appraisal

68.07 (17.04)

73 (17.3)

93 (22.1)

179 (42.5)

76 (18.1)

Decision making

69.85 (15.27)

42 (10.0)

119 (28.3)

182 (43.2)

78 (18.5)

Total score

70.65 (22.20)

92 (21.9)

69 (16.4)

136 (32.3)

124 (29.5)

remaining 211 were non-users. The mean age of participants was 37.3 ± 11.5 years. The mean age of fast food
users was 36.2 ± 11.9 years and that of non-users was
38.3 ± 11.1 years (p = 0.056). The mean BMI was found
to be 25.1 ± 5.1 kg/m2. The demographic characteristics
of the study sample are presented in Table 1.
Based on the findings, 49 persons (11.6%) had a fast
food membership card. Different types of sandwiches
and hot dog had the highest rate of intake (60.8%, n =
256) and steak ranked the least (3.8%, n = 16). Moreover,
349 people (82.9%) consumed sauces with fast food and
281 (66.7%) drank soft beverages with it. The motivation
for fast food consumption was enjoyment and fun for
280 people (66.5%). Furthermore, 116 (27.6%) consumed
it, because they were busy and had little time to prepare
food at home. Based on the definitions, 16 people (8.3%)
were excessive users, 295 (70.8%) were low users, and
the rest were moderate users (n = 110, 20.9%). The detailed findings on pattern of fast food consumption are
presented in Table 2.
The findings for the HELIA are presented in Table 3.
The mean health literacy score was 70.65 (SD = 22.20).
In all 161 participants (48.7%) had limited HL (inadequate and problematic).
Table 4 compares the mean HELIA scores of users
and non-users. The results revealed that the mean
HELIA score was significantly lower in users () compared to non-users (68.16 ± 23.85 vs. 73.15 ± 20.15; p =
0.021). The same was true for reading, and decisionmaking subscales (p < 0.001, and p = 0.018, respectively).

The results obtained from logistic regression analysis
(after controlling for confounding variables) showed that
by 1 score increase in health literacy, the odds of fast
food intake was reduced by 1% (OR = 0.990, 95% CI =
0.981–0.999). This relationship was also observed for the
ability of reading (OR = 0.985, 95% CI = 0.975–0.993)
and decision-making (OR = 0.986, 95% CI = 0.072–
0.999). The results for both unadjusted and adjusted
odds ratio for fast food intake are shown in Table 5.
Finally, when the odds of fast food intake in those with
different level of health literacy (problematic, sufficient,
and excellent) was compared to those with inadequate
health literacy as the reference group, a decreasing doseresponse was observed (OR for problematic = 0.693, p =
0.253; OR for sufficient: 0.616, p = 0.076; and OR for excellent = 0.554, p = 0.034). The findings are depicted in
Fig. 1.
Table 4 Comparing health literacy between fast food users and
no-users
Pvalue*

Users (n = 110)

Non-users (n = 211)

Mean (SD)

Mean (SD)

Reading

69.72 (20.30)

62.46 (22.10)

< 0.001

Access

80.22 (16.44)

77.08 (19.95)

0.089

Understanding

64.43 (20.03)

64.81 (22.94)

0.855

Appraisal

69.78 (15.89)

66.36 (17.98)

0.111

Decision making

71.75 (14.04)

67.96 (16.21)

0.018

Total score

73.15 (20.15)

68.16 (23.85)

0.026

* Derived from t test
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Table 5 The association between health literacy and fast food intake obtained from logistic regression analysis
Univariate analysis

Adjusted analysis*

OR (95% CI)

P-value**

OR (95% CI)

P-value**

Reading

0.984 (0.975–0.993)

0.001

0.985 (0.975–0.995)

0.004

Access

0.991 (0.980–1.001)

0.080

0.992 (0.981–1.004)

0.191

Understanding

1.001 (0.992–1.010)

0.858

1.001 (0.992–1.011)

0.781

Appraisal

0.988 (0.977–0.999)

0.040

0.991 (0.980–1.004)

0.166

Decision making

0.984 (0.971–0.996)

0.011

0.986 (0.972–0.999)

0.049

Total score

0.990 (0.981–0.998)

0.022

0.990 (0.981–0.999)

0.045

OR Odds ratio
**Adjusted for age, gender, education, income and BMI
*Derived from logistic regression analysis

Discussion
The present study examined the relationship between
HL and fast food consumption among a sample of
the adult population, and the findings showed that
about 50% of the study participants were using fast
food regularly. They used fast food as dinner and
with their family, suggesting the institutionalized consumption of this type of food in the family. Also,
11.6% of the respondents indicated that they had a
fast food membership card, indicating a tendency for
the repeated intake of fast food in the future. In
addition, people with lower income used more fast
food than other peoples.

In general, the finding from the current study is
alarming. There is evidence that in Iran the nutritional transition is accelerating towards an increased
consumption of fast food, followed by an increase in
the prevalence of chronic diseases [29]. It is argued
that developing countries are experiencing major
changes in their nutrition as a result of a significant
increase in per capita income [30, 31]. As such the
process of eating has shifted toward food away from
home, and spending an increasing share of food expenditures on food away from home [32]. Similarly,
worldwide consumption of food away from home has
grown significantly in the past two decades [33, 34].

Fig. 1 The results obtained from logistic regression analysis for odds ratio (OR) with 95% confidence intervals (CI) of consuming fast food in
people with different levels of health literacy. The odds of using fast food was decreasing when health literacy increased. The analysis was
adjusted for age, gender, education, income, and BMI. Inadequate health literacy was set as the reference group
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The findings also showed that HL in those who
used fast food was less than those who did not.
This difference specifically was observed for reading
skills, appraisal ability and decision-making. The
findings from this study confirm that HL has a close
relationship with health-related behavior such as fast
food consumption. In addition, the findings highlights the fact that nutrition literacy is a specific
component of health literacy that reflects the ability
to access, interpret, and use nutrition-related information [6, 35].
Given the importance of HL and its relationship with
fast food consumption, it seems there are limited studies
on the topic. However, several studies have demonstrated that there is an association between fast food
consumption and obesity as a public health problem [36,
37]. In a recent study on the relationship between HL
and nutritional practice in high school adolescents of
Tehran, capital of Iran, 74.5% of the adolescents had inadequate and problematic health literacy, and 68% had
unsatisfactory nutritional practice. In addition, similar to
our findings, nutritional practice was improved by increasing HL [38].
We found that reading skills and decision-making
were important components of health literacy and had
associations with fast food consumption. Linnebur also
showed that limited HL was associated with students’ inability to read and understand food labels [39]. Perhaps
this is also true for the general population especially for
people with lower education level.
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list as the only available framework for systematic sampling. This list was provided by health centers and was
not updated since 5 years ago. Thus, lack of an up-todate sampling framework could be a weakness. Thirdly
since our study was cross-sectional, we could not establish a causal inference. Finally, the study participants
were from the southern region of Iran only, and so our
results could not represent other regions of the country,
therefore, more studies, based on large national representative samples are needed to better understand the
relationship between HL and fast food intake in order to
implement appropriate interventions. Educational interventions are recommended to improve HL with emphasis on increasing NL.

Conclusion
The findings suggest there is a negative relationship between health literacy and fast food consumption indicating that who possess lower level of health literacy is
likely to consume more fast food. Specifically, the findings suggest that reading skills, and decision-making (behavioral intention) are more associated with decreased
or increased fast food intake.
Abbreviations
HELIA: Health Literacy Instrument for Adults; HL: Health literacy; NL: Nutrition
literacy; BMI: Body Mass Index; SD: Standard Deviation

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-10763-3.

Strengths and limitations

Additional file 1. The HELIA English version.

The study had several strengths. The main strength was
the focus on HL and its relationship with fast food consumption that received less attention. The sampling
method was another strength of this study since it was a
population-based study. In addition, we used a welldeveloped instrument for HL that covers public health
related items. Finally, the completion of the questionnaires through structured interviews rather than selfreported was another strength. This study however had
some limitations. One limitation of this study was the
use of a general HL that is inadequate for studies on nutrition because it does not focus on food or nutrition literacy. One should note that although very related,
measuring health literacy, food or nutrition literacy are
needing different instruments [11, 40, 41]. Therefore, we
recommend the further investigations use specific food
or nutrition literacy instruments. We were unfortunate
to have validated Persian instruments such as the Nutrition Literacy Assessment Instrument [42] in Iran at the
study commence. Secondly, potential bias related to the
sampling method (cluster sampling and systematic sampling) should be acknowledged. We used the household

Additional file 2. Namdar Fast Food Consumption Checklist.
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