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Background and Objectives: Women play an important role in choosing and 
preparing high-quality food suitable for family members' physical needs. This study 
was conducted to investigate the level of nutritional literacy and factors affecting 
it in women referred to urban primary health care centers in Mashhad in 
northeastern Iran. 
Materials and Methods: In this descriptive- analytical study, the data of 440 
women 15-65 years’ old who referred to urban primary health care centers in 
Mashhad were collected using standard evaluation instrument of nutrition literacy 
on adults (EINLA) from 2023 to 2024 and analyzed by Stata software version 17 
using the Independent sample t-test, one-way ANOVA, Spearman’s correlation 
coefficient, and simple /multiple linear regression. 
Results: The mean and standard deviation of age was 33.53±11.23. About 48.2% 
of the participants, had adequate nutrition literacy, and 5.5% had insufficient 
nutrition literacy. The highest score was related to the recognition of food groups 
and the lowest score was for the calculation of food units and nutritional 
calculation and reading of food labels. There is a significant relationship between 
variables of education level and job, with the participants' nutrition literacy status 
(P-value<0.001).  
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Introduction 
In the past, food shortages and malnutrition-

related diseases were major health problems 

for human societies. However, today's main 

challenge is the lack of awareness about 

healthy eating and inappropriate food 

consumption in many countries (1). 

Epidemiological studies indicate that changes 

in lifestyle in recent years, particularly those 

related to eating habits, diet, food 

preferences, and cooking time, can lead to an 

increase in the rate of non-communicable 

diseases (2). One out of every five deaths 

worldwide occurs due to unhealthy nutrition 

(3). It is estimated that more than 19 percent 

of digestive system cancers, 13 percent of 

heart diseases, and 10 percent of strokes 

worldwide are related to improper nutrition 

(4). Meanwhile, lack of awareness about 

nutrition and therefore inadequate 

performance of people in this field, together 

with other social, economic, and cultural 

factors, have caused problems such as 

malnutrition and an increased number of 

overweight and obese people, as well as the 

incidence of diabetes and various types of 

cancer(5-7). It is important to note that an 

individual's knowledge about nutrition does 

not necessarily determine their choices and 

that there is a significant gap between 

knowledge and behavior (8). Nutrition 

education interventions and information 

sources can help improve individuals' 

nutrition knowledge, but these interventions 

are not always tailored to the level of 

understanding of different populations. The 

disconnect between knowledge, skills, and 

decision-making regarding food choices and 

consumption can lead to failure to achieve 

desired outcomes (9-11). 

Taylor states in her study that people in 

different demographic subgroups with higher 

nutritional health literacy are more able to 

understand nutritional facts and thus follow a 

healthy diet (14). Some studies have also 

shown a direct relationship between high 

nutritional literacy and increased 

consumption of fruits and vegetables, and a 

low level of nutritional literacy has been 

associated with nutritional deficiency in 

schoolchildren (15, 16). The best approach to 

improving nutritional behavior in the general 

population is to increase nutritional literacy 

about healthy diets and the dangers of 

unhealthy diets, especially among children, 

women, and the elderly (17). 

 Available information on the nutritional 

status of Iranians also shows malnutrition 

rates with varying degrees and severity in the 

country's provinces (18) and the government 

is trying to develop appropriate programs to 

improve nutritional habits to prevent obesity 

or underweight and also to control 

cardiovascular risk profiles in rural and urban 

areas, especially in at-risk groups (19). Over 

the past decades, despite numerous 

interventions to eliminate malnutrition, the 

diet of Iranians has shifted from healthy 
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In recent years, healthy eating behaviors 

have been introduced as nutrition or food 

literacy (12). Attention to the concept of 

nutrition literacy can help people effectively 

understand the process of obtaining 

information from reliable sources, processing 

nutrition information, and acquiring the skills 

needed to create appropriate nutrition 

behaviors (calculating and measuring food 

units, understanding and evaluating food 

content, labels, familiarizing with basic 

nutrition information (13). 



 

traditional foods to unhealthy and 

innutritious foods (20, 21). 

 Several studies conducted in Iran have 

shown that poor nutritional status in women 

compared to men leads to higher 

abnormalities in anthropometric parameters 

(overweight and obesity), higher rates of 

metabolic disorders (blood pressure, blood 

lipids, and diabetes), and chronic disorders of 

bone and muscle structure, especially in the 

postmenopausal period (22-24), which is 

mainly influenced by women`s lack of 

awareness about the importance of healthy 

nutrition and also their poor performance in 

nutritional behaviour(25, 26). On the other 

hand, the role of women as a nutritional 

behavior model for children (27) and as 

providers and converters of raw materials of 

healthy food to the other family members 

should not be overlooked (28, 29). 

Previous research on the nutritional status 

of women in Iran does not provide 

comprehensive and accurate information on 

assessing the status of nutritional literacy in 

this group, and most studies have focused on 

the knowledge, attitude, and behavior of this 

group. On the other hand, to implement 

effective educational interventions and revise 

policies to promote healthy nutrition in 

women, it is necessary to collect and evaluate 

the factors affecting their nutritional 

behaviors. Therefore, this study aimed to 

investigate the status of nutritional health 

literacy and the role of factors affecting it 

among women referring to primary health 

centers in northeastern Iran. 

Materials and Methods 

Study Design and Participants  
This descriptive, analytical study was 

conducted in six urban primary healthcare 

centers in Mashhad (Khorasan Razavi 

Province—Northeastern Iran) between 

September 2023 and June 2024.The target 

population of this study included all women 

above 15 years of age who visited urban 

primary health care centers. Women who 

could read, write, and understand the 

material and approve the consent form were 

entered into the study, and questionnaires 

with 20% or more unanswered questions 

were excluded. Based on the results for 

Hemati et al. (1) , with a significance level of 

0.05 and a power of 80%, the sample size of 

434 was calculated using the PASS software. 

Considering a 20% reduction, the sample size 

was increased to 521. Sampling was clustered 

and performed in two stages. The entire 

urban area (five districts) was considered the 

main group, and three groups were randomly 

selected without replacement. In each group, 

two centers were randomly selected. 

Instrument 

The socio-demographic characteristics 

information  
The first section of the questionnaire included 

six questions related to age, height, weight, 

marital status, education level, sources of 

nutrition information, and history of 

participation in nutrition education programs 

at primary health care centers. 

Evaluation instrument of nutrition 

literacy on adults (EINLA)  
This study used the EINLA to measure 

nutritional literacy. This questionnaire was 

developed and standardized in Turkey by 

Cesur et al (30) and in Iran, Hemmati et al 

adapted and used it to measure the 

nutritional literacy of teachers(1). After 

translation-back translation, the reliability of 

the questionnaire was investigated by 
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calculating its internal consistency 

(Cronbach’s alpha coefficient=0.73), showing 

the acceptable reliability of the tool for the 

Iranian population. The main part of the 

questionnaire consists of 35 items divided 

into 5 parts: 

A- General nutrition information (10 

items): This section evaluates individuals' 

knowledge of food sources, minerals, and 

vitamins and their impact on health and 

disease. 

 B- Reading and comprehension (6 items): 

It contains two short paragraphs in which the 

participant must answer the questions in this 

section based on their understanding. 

C- Food groups (10 items): Participants 

must identify the food groups based on the 

numbers inserted under each image. 

D- Calculation of food units (3 items): In 

this section, questions about the number of 

units of food groups needed each day. 

E- Nutritional calculation and reading of 

food labels (6 items): The participants are 

expected to calculate the body mass index 

(BMI) based on their weight and height, then 

interpret information from a sample food 

label and recognize the calories needed and 

other precautions related to consuming food. 

Answers to the items are 1 (correct) or 0 

(incorrect/I don't know). Correct answers are 

scored 1 point, and wrong answers are not 

scored, considering the instrument's cut-off 

score and the perspective of the main 

instrument. Total scores on this 

questionnaire range from 0 to 35. 

Three levels of nutrition literacy were 

identified for the study participants: people 

with limited or inadequate nutrition literacy 

(score 11), borderline nutrition literacy (score 

≥11≥25), and adequate nutrition literacy (1, 

31). 

Data Analyses 
Qualitative variables were described using 

frequency and percentage, while quantitative 

variables were described using mean and 

standard deviation. Independent sample t-

test and one-way ANOVA were used to 

determine the mean difference between 

nutritional health literacy scores and 

characteristics of the participants. 

Spearman's rank correlation coefficient was 

used to measure the correlation between the 

categorical nutritional literacy variable and 

other ordinal variables. The closer the 

correlation coefficient is to one, the higher 

the correlation, and its positivity indicates a 

direct correlation (32). Simple and multiple 

linear regression analyses were used to 

determine the relationship between the level 

of nutritional literacy and its subscales as the 

dependent variables, and demographic 

variables as the independent predictors. The 

relationship between the nutritional literacy 

score and participant characteristics was 

evaluated through simple and multiple linear 

regression. The dependent variable was the 

nutritional literacy score, while the 

independent variables were the participant 

characteristics. Initially, simple linear 

regression was used to select the variables 

with a significance level of less than 0.20 to be 

included in the multiple models (33). 

Subsequently, the multiple linear regression 

model was used to assess the association 

between participant characteristics and 

nutritional literacy score, adjusted for other 

variables. Simple linear regression provided 

the crude regression coefficient, while 

multiple linear regression provided the 
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adjusted coefficient. A significance level of 

less than 0.05 was considered for all analyses. 

The data analysis was conducted using Stata 

software version 17.  

Results  

Demographic characteristics  
Table 1 shows the descriptive information of 

the women participating in the study. The 

mean and standard deviation of age was 

33.53±11.23. The minimum and maximum 

ages were 15 and 75 years, respectively. Most 

of the women were in the age group of 31 to 

45 years (42.95%). Regarding the marital 

status, most participants (71.82%) were 

married. High school and diploma education 

for 32.50% of women and housework jobs for 

54.78% had the highest frequency. More than 

half of the participants did not have 

experience participating in educational 

courses for nutritional literacy. Virtual social 

networks had the highest percentage for 

acquiring nutritional health literacy alone 

(24.55%). In this study, 40.99% of women 

were overweight and 9.09% were obese. 

Nutritional literacy status 
The mean score of nutritional health literacy 

of the participants by sub-groups of each 

variable is also shown in Table 1. There is a 

significant difference in the mean score of 

nutritional health literacy in the subgroups of 

the education level, job group, and source of 

information (P<0.001).  

 
Table 1. Characteristics of participant 

P 

Mean ± SD 

nutrition health 

literacy score (0-35) 

N (%) sub-groups Characteristics 

0.29 

17.21± 4.60 184 (41.82) 15-30 

Categorized age 

(year) 

17.39± 4.41 189 (42.95) 31-45 

18.46±4.25 59 (13.41) 46-60 

17.88 ±2.23 8 (1.82) 61-75 

0.63 

17.48±5.03 112 (25.45) Single 

Marital status 17.50±4.22 316 (71.82) married 

16.25±4.71 12 (2.73) Divorced or widowed 

<0.001 

14.67± 4.72 33 (7.50) Elementary education 

Education level 

15.99±3.87 104 (23.64) Intermediate Education 

16.78±4.14 143 (32.50) High school and diploma 

18.53±4.07 45 (10.23) Postgraduate education 

20.01±4.31 90 (20.45) Bachelor's degree 

20.12±3.21 25 (5.68) Master's degree and more 

<0.001 

16.75±4.02 241 (54.78) Housekeeper 

Job 

19.38±4.11 74 (16.82) Employee 

17.38±5.60 40 (9.09) Self-employment 

18.80± 5.09 40 (9.09) Student 

17.07±4.41 45 (10.22) Unemployed 

0.09 
17.90±3.94 186 (42.37) Yes History of attending 

training courses 17.15±4.79 245 (55.68) No 

<0.001 
16.18±4.47 33 (7.50) Asking friends and acquaintances Source of 

information 15.94±4.89 34 (7.73) Asking family members 
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P 

Mean ± SD 

nutrition health 

literacy score (0-35) 

N (%) sub-groups Characteristics 

17.10±3.87 96 (21.82) 
Asking the doctor and health 

workers 

16.95±4.83 108 (24.55) Virtual social networks 

15.97±4.16 35 (7.95) radio and TV 

18.5 (2.12) 2 (0.45) 
Newspapers, periodicals, and 

magazines 

20.62±3.54 16 (3.64) 
Booklets, pamphlets, educational 

and promotional brochures 

18.87±4.15 82 (18.64) Using two sources of information 

19.5±3.67 34 (7.73) 
Using three or more sources of 

information 

0.26 

17.83±5.34 35 (7.95) Less than 20 

Categorized BMI 
17.89±4.50 185(42.05) Between 20 and 25 

16.99±4.35 180 (40.91) Between 25 and 30 

17.30±3.68 40 (9.09) More than 30 

 

The highest mean score of nutritional 

literacy was found among the educational 

groups of bachelor's and master's degrees. 

Among the occupational groups, the highest 

mean score of nutritional literacy was 

achieved by employees, followed by 

students.  

Table 2 shows the information related to 

the nutritional health literacy score by sub-

scales. The average total score was 

23.40±6.10. Also, 46.4 % of women had 

borderline health literacy and only 5.5% had 

sufficient health literacy. 

 

Table 2. Nutrition health literacy score and its subscales 

The lowest - the 

highest possible value 

The lowest- the 

highest value obtained 
Mean ± SD 

Number 

of items 
Subscales 

0-10 0-10 7/09±1/98 10 General nutrition information 

0-6 0-6 4/83±1/35 6 Reading and comprehension 

0-10 0-10 7/35±3/14 10 Food groups 

0-3 0-3 1/22±0/79 3 Number of food units 

0-6 0-6 2/90±1/90 6 
Computing literacy and 

reading food labels 

0-35 5-34 23/4±6/1 35 Total score 

Cut point score Frequency (%) Categorized nutrition health literacy 

Score<11 212(48.2) - Insufficient 

52≥  score≥ 11 204 (46.4) - Medium or borderline 

Score>25 24(5.5) - Sufficient 
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Correlation between nutritional literacy 

scores and components 
In the analysis of the subscales of nutritional 

literacy, the highest mean score was obtained 

in the section on identifying food groups, and 

the lowest mean score in the section on 

calculating food units (table 3). 

 
Table 3. Correlation between nutritional literacy scores and components 

Components of nutritional literacy Total score p-value 𝑅2 

General nutrition information 0/644 <0/001 0/415 

Reading and comprehension 0/645 <0/001 0/403 

Food groups 0/760 <0/001 0/578 

Number of food units 0/384 <0/001 0/147 

Computing literacy and reading food labels 0/647 <0/001 0/454 

 

In addition, the correlation between the 

five subscales of nutritional literacy and the 

overall nutrition literacy score was significant 

(P<0/001). The R2 calculation shows what 

percentage of the total variance of nutritional 

literacy is explained by its subscales. Based on 

the results, 58% of the variance of the 

nutritional literacy score is explained by the 

subscale of identifying food groups.  

The results of the simple and multiple 

linear regression analyses are presented in 

Table 4. Age and marital status did not show 

significant associations with any subscales in 

simple and multiple models (P ranging from 

0.18 to 0.71). 

Education level emerged as a strong and 

consistent predictor across all nutritional 

literacy subscales, with significant positive 

associations (β ranging from 0.09 to 1.26, 

P<0.0001), indicating that higher education is 

linked to better nutritional knowledge in 

various aspects, while job status was found to 

have a significant positive effect on the 

computing literacy and reading food labels 

score (β=0.13, P=0.04) only in the simple 

model. 

Participation in training courses 

(yes=0,no=1) also showed a notable impact in 

improving three scores including the general 

nutrition information score (e.g., β=-0.37, 

P=0.01 for simple model and β=-0.48, 

P=0.001 for multiple models), computing 

literacy and reading food labels score (e.g., 

β=-0.52, P<0.0001 for simple model and β=-

0.63, P<0.0001for multiple models) and the 

total score (β=-0.97, P=0.002), while it 

harmed the score of food groups (β=0.18, 

P=0.009 for simple model and β = 0.12, 

P=0.06 for adjusted model). 

The source of information was positively 

associated with the reading and 

comprehension score, food groups score, and 

total score in both simple and adjusted 

models (P=0.03 to 0.001). Finally, BMI did not 

significantly predict nutritional literacy 

scores, with P above 0.05 for most subscales 

except in the simple linear model for food 

group scores (P=0.04). 

Subscale scores of nutritional literacy in 

the subgroups of the population 
None of the subscales showed a significant 

difference in the marital subgroups 

(P>0/005). However, the scores of all 

subscales in the educational subgroups were 

statistically significant (P<0/005). 
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There was no significant difference in 

general nutritional information scores 

between the occupational groups, but 

participation in nutritional education 

programs significantly affected the general 

nutrition information score and nutritional 

computing literacy (P<0/005). 

(Supplementary File). 

Discussion 
Nutritional literacy empowers women to 

make informed food choices for themselves 

and their families' nutritional needs. In this 

study, we assessed the levels of nutritional 

literacy and associated factors among women 

referred to urban primary health care 

centers. 

The results showed that most women had 

insufficient nutritional literacy, which was 

inconsistent with the findings of four other 

similar studies (using the same instrument) in 

Iran, which showed average and sufficient 

nutritional literacy in people (1, 31, 34, 35). Of 

course, in these studies, there was no 

significant difference between gender and 

nutritional literacy levels. This inconsistency 

in nutritional literacy levels can be attributed 

to the difference in the climate, economic, 

and cultural conditions of the participants in 

our study (Eastern Iran) with the studies 

above (in the west of Iran). In the 

examination of independent variables in the 

present study, the effect of job variables, 

education level, and sources of information 

on women's nutrition literacy was confirmed, 

but age, BMI, marital status, and participation 

in training courses had no significant 

relationship with the level of nutrition literacy 

of people. 

In some studies, age has been identified as 

an important factor in predicting the state of 

nutritional literacy, and with increasing age, 

especially in people over 65 years old, a 

decrease in nutrition literacy scores is 

observed, which can be attributed to the 

decrease in physical abilities of people. Such 

as vision, perception, and memory disorders 

(36-38). However, in the age group from 15 to 

56 years, mainly with age, higher levels of 

nutritional knowledge are observed in people 

due to increased learning experiences and 

education (39, 40). 

Another significant result of this study 

showed that people with higher education 

can better obtain and understand the 

nutritional information they need and use it 

correctly when making decisions. In several 

studies, the level of education is an important 

factor in predicting nutritional knowledge 

and behavior (41, 42) which may be because 

people use more reliable references, consult 

with a nutritionist, and participate in 

educational meetings and conferences, 

especially at higher than high school levels. 

Adults with low literacy are more likely to use 

general information sources such as 

television, social media, blogs, or celebrity 

websites for health information than 

scientific sources and specialized sites such as 

medical sites, and the prevalence of this 

behavior can put health status at risk (43, 44). 

The low level of nutritional literacy of the 

majority of people interviewed in this 

research and their greater use of virtual 

networks as the main source of nutritional 

information can justify the association 

between their level of education and their 

low level of nutrition. 

Most related studies have confirmed that 

employed people had a higher nutritional 

literacy score than people without a job and 
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source of income (45). Having a well-paying 

job is an undeniable factor that allows people 

to willingly pay for expenses such as 

nutritional counseling and buying quality and 

varied foods (46, 47). 

Looking at the subcategory scores of the 

Nutrition Literacy Questionnaire, the lowest 

score was associated with the number of food 

units and reading food labels. Understanding 

the measurement of the required nutritional 

units and reading food labels can be difficult 

for individuals. Numerous shreds of evidence 

indicate that most people have problems 

using the information included in food labels 

and face many challenges, especially in 

choosing the type of healthy food and this 

issue has a lot to do with cognitive literacy 

and accounting skills (48-50). This category of 

skills is also directly related to the level of 

education, and people are more likely to 

benefit from nutritional content as education 

increases (51). 

Although there was no significant 

relationship between participation in the 

training course and the overall score of 

nutritional literacy, the components of 

general nutrition information computational 

literacy, and reading food labels were 

affected by it. It should be considered, 

however, that holding training classes by 

healthcare workers can be effective in 

strengthening critical health literacy through 

improving dynamic interactive processes 

(52). 

In this study, the nutritional literacy score 

could not predict the BMI status, but we are 

faced with several interpretations regarding 

the impact of nutritional literacy on obesity 

and overweight. A systematic review study 

showed that the level of nutrition literacy can 

change the quality of the elements received 

with a direct effect on dietary habits and food 

consumption patterns and affect 

anthropometric indicators over time (53). It is 

expected that people with better nutrition 

literacy will follow the recommendations 

related to healthy diet orders, so they will be 

more in the normal range of their weight (52, 

54), But in addition to all these factors, it is 

necessary to notice the economic and social 

levels of people and determine the attitudes, 

beliefs, and related social norms in 

understanding the complexities and 

contradictions of the impact of nutrition 

literacy on improving people's nutritional 

performance (55, 56). 

Study Limitations and Strengths 
This study was one of the first studies in Iran 

to examine nutrition literacy and factors 

affecting it exclusively in the female 

population. We endeavored to use valid tools 

and accurate statistical methods to achieve 

our objectives. Using reliable tools to 

determine the desired goals is considered 

one of the significant points in this research. 

However, there were limitations in 

implementation. First, the cross-sectional 

nature as well as the limited variables of this 

study do not allow a detailed examination of 

the causes. Second, this study was conducted 

only in one urban area, so the findings cannot 

be generalized to other places. Further 

studies are recommended, especially 

focusing on underprivileged areas. 

Conclusion 
Our study found low nutritional literacy 

among most women attending urban health 

center. Women with less education and no 

specific income have lower nutritional 

literacy should be included as the main target 
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group in nutritional behavior improvement 

programs. Also, considering the correlation 

between the components of nutritional 

literacy, in designing educational 

interventions with a Focus on improving skills 

such as calculating food units and 

understanding food product labels instead of 

general nutrition education, we can hope to 

improve people's nutritional literacy. 
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