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Summary. Objective: The present study aimed to assess dietary pattern and nutrient intake of women to determine 
whether the nutrient intakes meet the Dietary Reference Intakes (DRIs). Methods: This cross-sectional dietary 
assessment survey was conducted between May and June 2014 in Hamadan city, the west of Iran. A random rep-
resentative sample of 823 women aged 23-49 years participated in this study. The data collection tool was validated 
Iranian 168-item semi-quantitative food-frequency questionnaire (FFQ). Participants were classified based on 
energy intake, into low, normal and high energy groups (<1800, 1800 – 2200 and ≥2200 kcal/day, respectively). 
Results: Fat-soluble vitamins and potassium intake in all the three energy groups, iron intake in low and normal, 
and calcium intake in low energy group was significantly less than the DRIs. Intake of sodium, solid fat, added 
sugars, junk foods and refined grains was significantly more than upper recommended limit in the three energy 
groups. Educational level, job and income were strongly related to intake of food groups. Conclusion: The result of 
this dietary assessment will provide the basis for policy making and interventions that are appropriately tailored 
to each subgroups considering daily energy intake and socioeconomic status in improving their dietary behaviors.
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food security
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Abbreviations

FFQ: Food frequency questionnaire
DRI: Dietary reference intake
LEI: Low energy intake
NEI: Normal energy intake
HEI: High energy intake
NCDs: Noncommunicable diseases
HESMF: Healthy eating for student, mother and family
FCT: Food composition table
USDA: US Department of Agriculture

Introduction

Noncommunicable diseases (NCDs) are respon-
sible for 36 million deaths annually worldwide and of 
this, nearly 80% (29 million) occur in low-and middle-
income countries (1). NCDs would be the most com-
mon cause of death in 2030 (1). Furthermore, more 
than 9 million deaths attributed to NCDs occur in 
people under 60 years old, and 90% of these prema-
ture deaths occur in low and middle-income countries 
(1). In the preventing of non-communicable diseases, 
such as cardiovascular disease (2, 3), diabetes (4, 5) and 
cancer (6-9).
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Healthy dietary pattern is one of the most impor-
tant factors (10). The nutrition transition is occurring 
rapidly in developing countries (11). In these regions, 
most of people consume low nutritious and energy-
dense foods that lead to obesity (12, 13) and diet-re-
lated morbidity (14, 15). 

With dietary assessment we can determine the 
unhealthy food habits and it will help us in planning 
nutritional interventions to modify unhealthy food 
patterns (13, 16). 

Parents play an important role in shaping chil-
dren’s dietary habits (17). Mothers have key role on 
food choices and dietary habits in family and nutri-
tional habits of mothers directly affect the food habits 
and dietary intake of family (18). There is an emotion-
al interaction between mothers and their children in 
food choices and nutritional habits (19). Attachment 
Theory can be described as an emotional tone between 
children and their caregivers (mother) (20). Bonding is 
related to the mother’s feelings for her child (20). Ac-
cording to Attachment Theory and bonding, a positive 
emotional relationship is formed between mother and 
her child, which usually continues until early adoles-
cence (20). Based on this interaction between mother 
and child and considering that determining and modi-
fying the mother’s nutritional problems and priorities 
will affect family nutritional habits, we selected moth-
ers as our target group and children as interface be-
tween school and home. 

A study that examined the nutritional status of 
women in Hamadan just focused on consumption of 
some food groups like fruits and vegetables. In this 
study other food groups of food pyramid, dietary hab-
its and intake of unhealthy foods in women in Hama-
dan were not examined (21). In this study, our purpose 
was to determine women’s dietary pattern and nutri-
ents intake considering energy based classification in 
Hamadan.

Materials and Methods 

This study was approved by the Ethic Committee 
(P/16/30/9/715) and Research Council of Hamadan 
University of Medical Sciences. All participants of the 
study enrolled voluntarily and anonymously.

Participants

This cross-sectional study was conducted, be-
tween May and Jun 2014, among a random sample 
of 23-49 years old mothers who had at least one el-
ementary school student, in Hamadan city, the west of 
Iran. Because mothers play a key role in cooking, food 
choice and family dietary habits, we assessed the nu-
tritional status of mothers as a representative of their 
family. Pregnant and lactating women, over and under 
reporters, and women with special diets were excluded 
from the analysis.

Sampling method

To ensure that representative samples of women 
were obtained we used stratified cluster random sampling 
method, Figure 1. We considered each region of the city 
as a stratum (1st stratification level). Due to gender sepa-
ration of schools in Iran, we divided elementary schools 
into two subgroups based on student gender Including 
girls and boys (2nd stratification level) within each region. 
Then, according to random numbers table, five elemen-
tary schools were randomly selected from each subgroup 
(1st clustering level). We selected two classes in each 
school randomly (2st clustering level). Mothers of all stu-
dents of each class were included in the study (3rd strati-
fication level) excluding pregnant and lactating women 
and individuals with special diets like diabetic people. 
According to World Health Organization Guideline one 
of the previous studies reported the prevalence of fruits 
and vegetables consumption among adults 25.1% (21). 
Assuming that a prevalence of 0.251, we obtained a sam-
ple of 510 at 0.05 significance level. Because of cluster 
random sampling, we increased the sample size 1.5 fold 
to 765 individuals. In the first part of the questionnaire, 
we declared that those who are not willing to participate 
in the study can refuse. Considering the probability of re-
duced sample size due to exclusion criteria or refusal, we 
increased the sample size by 40% to the size of 1084.

Data collection tool

The data collection tool was a self-administered 
168-item semi-quantitative food-frequency question-
naire (FFQ) that its validity and reliability have already 
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been evaluated and approved for Iranian population 
(22, 23). The subjects were asked to report the frequen-
cy of their consumption for each food item during the 
last year on a daily, weekly, or monthly basis accord-
ing to portion sizes. Portion size of each FFQ item 

was determined based on the USDA portion size (e.g. 
bread, one slice; dairy, one cup, orange one medium) 
and, for some items, household measures (e.g. chicken 
meat, one breast, leg or wing; rice, one large, medi-
um or small plate) according to Hosseini Esfahani’s 

Figure 1. Method of stratified cluster random sampling.
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study (22) with brief modifications. According to the 
objectives of this study about assessment of unhealthy 
dietary intake we considered added sugars, solid fats, 
salty snacks, junk foods and fast foods in separate food 
groups. Because the Iranian food-composition table 
(FCT) (24) is incomplete, all foods and beverages were 
analyzed regarding energy and nutrient consumption 
with the US Department of Agriculture’s (USDA) 
FCT. Then, according to household measures, the fre-
quency of each food item was converted to grams for 
daily consumption.

Assessment of dietary intake

In a pilot study carried out on 48 subjects, the ini-
tial questionnaire was evaluated and revised for some 
required items. This survey is the first step of Healthy 
eating for Student, mother and family Project (HES-
MF) that is an interventional program to modify un-
healthy nutritional habits of families in Hamadan city.  
To modify the unhealthy eating habits of mothers and 
children in nutritional interventions also to send edu-
cational messages for mothers and to data collection in 
this survey, we considered the students as the interface 
between school and home. The students were trained 
in the 20-minute session about food group serving siz-
es and method of filling out the questionnaire. We col-
lected data from student to compare it with Mothers’ 
data as well as to ensure that students have trained their 
mothers how to complete the questionnaire. Then, un-
der full supervision of one of the researchers, the stu-
dents filled out the short form questionnaire that was 
the same as their mothers. Mothers’ questionnaires 
delivered to their houses and the trained students were 
responsible to help their mothers to filling out the 
questionnaires. To return the mothers’ questionnaires, 
teacher and school health educator reminded the stu-
dents several times. To improve the response rate, stu-
dents were encouraged to give them a gift at the time 
of returning their mothers’ questionnaires. To prevent 
seasonal influence on dietary intakes, data collection 
was performed during a month. Also to avoid inter-
viewer bias, training of students was conducted by one 
researcher for all. To avoid the information bias and 
In order to preserve the respondents’ identity, ques-
tionnaires were anonymous and to identify each ques-

tionnaire, we considered a separate code. According to 
the Dietary Reference Intakes for Energy, Carbohy-
drate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and 
Amino Acids (25) and 2010 Dietary Guidelines for 
Americans (26), estimated energy requirement for 31-
50 years old women is 1800–2200 kcal. Therefore, we 
divided women to three energy groups: (a) low energy 
group (LEG) who received less than1800 kcal/day; (b) 
normal energy group (NEG) who received 1800–2200 
kcal/day; and (c) high energy group (HEG) who re-
ceived equal to or more than 2200 kcal/day (Tables 2 
and 3). Based on national survey about food insecurity 
in Iran (27) and a study about nutrition transition in 
Iran (28), we classified the subjects by percentage of 
their intake from RDI recommendations (<80% RDI), 
(80-90% RDI), (90-110% RDI), and (>120% RDI) 
(Table 3). 

Statistical analysis

Descriptive statistics were expressed as percent-
age, mean values and standard deviations (mean ±SD). 
Comparison between mean values of nutrients and 
DRI values was made using the independent t-test. The 
comparison of mean intakes of food groups consider-
ing various socioeconomic characteristics were tested 
using analyses of variance ANOVA. Stata version 11 
(StataCorp, College Station,TX, USA) was used for 
data analysis with 95% confidence interval (CI).

Results

Sample characteristics

A total of 1084 participants were confirmed 
eligible for the study. Among these, 947 women 
participated voluntarily in this study. Accordingly, 
the response rate was about 87%. Four pregnant, 
two lactating women and six individuals on special 
diets like diabetic people were excluded. To check 
the accuracy of the responses, we used some check-
ing questions. Furthermore, returned questionnaires 
were reviewed and 106 questionnaires were excluded 
due to the low accuracy in answering questions, i.e. 
they had over than 5% missing data. Based on the 
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estimated energy requirement, the reported daily 
energy intake was divided into <1800, 1800–2200 
and ≥2200 kcal/day According Dietary Reference 
Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty 
Acids, Cholesterol, Protein, and Amino Acids (25) 
Those who did not qualify for (mean ±2 SD) range 
were considered incorrect reports of daily energy in-
take (under or over reporting) (29) Six subjects were 
excluded for this reason. Finally, 823 questionnaires 
were analyzed. No significant differences were found 
between individuals excluded and those included 
in the final analysis in regard of demographic vari-
ables. Considering the groups divided based on daily 
energy intake, 29.76%, 24.54%, and 45.68% of par-
ticipants were in low, normal, and high energy intake 
groups, respectively. 

Table 1 describes the demographic characteristics 
of the women. There was the same pattern of educa-
tional level, job and income among the three energy 
groups. Less than one third of subjects were primary 
and secondary school level, about one third were in 
high school and about one third had academic de-
gree. About one fourth of women were working out of 
home, three forth of the subjects were housewife, and 
5% where educating and retired. About 85% of sub-
jects were reported with monthly family income less 
than 600 US$s.

Intake of 15 food groups

Table 2 reports the mean (SD), energy (kcal) and 
daily intakes for 15 food groups, which was based on 
three categories of energy intake: low, normal and high 
energy intake. Intake of added sugars in the three en-
ergy groups was more than upper limit in 2015-2020 
Dietary Guideline for Americans (30) (p = 0.001). 
Daily energy intake from refined grains was three 
times more than whole grains in all the groups. Junk 
food consumption in HEG was twice compared the 
other two groups. We found the same dietary pattern 
in the three energy groups in terms of total daily en-
ergy intake from each the 15 food groups including: 
refined grains, whole grains, added sugars, dairy prod-
ucts, vegetables and legumes.

Nutrient intake

Table 3 demonstrates the mean intake and distri-
bution of women by percentage of their intake from 
RDI recommendations for selected nutrients in three 
categories of energy intake. In general, average energy 
and nutrient intake in HEG was significantly higher 
than the two other groups (p = 0.001). Intake of fat-
soluble vitamins (A, E, K and D) and potassium in 
LEG, NEG and HEG was less than 80% of RDI rec-
ommendations (p = 0.001). Iron intake in LEG and 

Table 1. Demographic variables of women by three energy classification.

 Distribution within energy groups

Characteristics of women <1800 kcal/d 1800-2200 kcal/d >2200 kcal/d
Age/years Mean (SD) 36.23 (4.89) 37.14 (4.78) 36.51 (5.03)

Educational Level N (%)   
Primary school 43 (17.7)  26 (13.0) 50 (13.3)
Secondary school 31 (12.7) 36 (18.0)  60 (16.0) 
High school  73 (30.0)  70 (35.1)  128 (34.1) 
Academic 96 (39.5)  67 (33.6)  137 (36.5) 

Job N (%)   
Working 54 (22.1)  51 (25.2)  95 (25.3) 
House wife 190 (77.8)  151 (74.7)  280 (74.6) 

M/Income N (%)   
≤149$ 50 (21.3)  32 (16.4)  56 (15.8) 
150-299$ 81 (34.6)  84 (43.3)  137 (38.7) 
300-599$ 70 (29.9)  56 (28.8)  104 (29.3) 
600-899$ 26 (11.1)  16 (8.2)  41 (11.5) 
≥900$ 7 (2.9)  6 (3.0)  16 (4.5) 
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NEG was significantly less than DRI recommenda-
tions (p = 0.001). Most participants in LEG consumed 
calcium less than 80% of DRI recommendation (p = 
0.001). In addition, Potassium intake of a majority 
of the participants in HEG and NEG was less than 
80% of DRI recommendations than LEG (p = 0.001). 
Our data demonstrate that Sodium, protein, thiamin, 
riboflavin, biotin and vitamin B6 consumption of most 
women in the three energy groups was more than DRI 
recommendation

Comparison of food groups considering demographic 
variables

Table 4 demonstrates the comparison of mean 
of energy and 15 food groups considering educa-
tional level, job and income. There was a significant 
relationship between educational level and refined 
grains, potatoes, dairy products, vegetables, fruits, leg-
umes, meats, nuts and seeds, solid fats, liquid oils, salty 
snacks, added sugars, fast foods. We found significant 
relationship between job and dairy products, fruits, 
legumes, meats, nuts and seeds, salty snacks, added 
sugars, fast foods. This study demonstrated that there 
were significant relationship between family income 
and energy, refined grains, dairy products, vegetables, 
fruits, legumes, meats, nuts and seeds, solid fats, liquid 
oils, salty snacks, added sugars, fast foods

Discussion

This study aimed at determining women`s un-
healthy dietary habits and assessing the nutrient intakes, 
considering energy classification. Based on the result of 
this dietary assessment we have determined unhealthy 
dietary habits and nutrient deficiencies in women. 

Due to the importance of daily energy intake, nu-
tritional analysis was performed according to the dis-
tribution of women by daily energy intake in HEI, NEI 
and LEI groups. About half of the subjects were in the 
HEI group. High calorie intake leads to overweight 
and obesity (31) which are risk factors for chronic 
diseases (32, 33). Mean intake of 15 food groups in 
HEG significantly was higher than two other groups. 
Total daily energy intake in all of the three energy 

groups followed the same sequence for refined grains, 
whole grains, added sugars, dairy products, vegetables 
and legumes. It showed the same dietary pattern for 
these food groups in the three energy groups, which 
means that the amount of energy intake did not affect 
the priority of these food groups in women’s diet. It 
represents a common dietary pattern in our subjects 
considering daily energy intake. Kafeshani found that 
regardless of daily energy intake there were four major 
dietary patterns in Iranian adolescents (34).

 Our results suggest that added sugar consump-
tion in our subjects was more than the upper limit and 
in HEI group it was more than two other groups. Ac-
cording to 2015-2020 Dietary Guidelines for Ameri-
cans (30) intake of added sugars should be limited to 
10% of daily total calorie intake. The Iranian food-
composition table (FCT) (24) is incomplete and there 
is not any comment about intake of added sugars. 
However, recommendation on reducing the consump-
tion of added sugars is universal. In our study aver-
age consumption of added sugars was 11.67% of total 
energy intake and this is 16% in U.S. adolescents (35) 
and 13% in Canadians (36). In present study mean in-
take of added sugars was 140.76 gr/d and Zhang re-
ported mean usual intake of added sugars 73-100 g/
day among US adolescents (35). Our results suggest 
that from total daily energy intake, 349.07 kcal in 
HEG, 221.23 kcal in NEG, and 154.54 kcal in LEG 
comes from added sugars. Brisbois reported that esti-
mated average energy available from total added sugars 
in Canadians was 456 kcal (36). 2015-2020 Dietary 
Guideline for Americans (30) and RDI (25) , recom-
mend that less than 10% of daily energy intake have to 
be from added sugars. But percentage of added sugars 
from daily total calorie intake cannot exactly reflect the 
excess intake. Because, total of energy intake differs in 
various groups and persons. For example, in our study 
mean daily intake of added sugars was 193.44 gr in 
HEG, 118.42 gr in NEG, and 78.34 gr in LEG. Daily 
intake of added sugars in HEG is more than two other 
groups but percentage of daily intake of added sugars 
from total daily energy intake was almost at the same 
level in three energy groups. 

In the present study, junk food consumption in 
HEG was 1.5 times more than NEG and 2.3 times 
more than LEG. daily energy intake from junk foods 
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in HEG was 115.3 kcal and this is 252 kcal among US 
adults (37) that is much more than our results. As re-
ported in Mistry’ systematic review (38) excessive use 
of junk foods is one of the main individual risk factors 
for overweight and obesity in developing countries. 
It is notable that these food groups are nutrient-poor 
sources or empty calorie foods and raise the calorie in-
take without providing the required nutrients.

This study revealed that, in average, the mean 
consumption of refined grains in adult women was 
388.86 gr/day. It is reported that refined grain in-
take in Japanese adult women is 397 gr/day that is 
similar to our results (39) While it is recommended 
that at least half of the total grain intake should be 
from whole grains, our result showed that, on aver-
age refined grains consumption was three times more 
than whole grains.  As reported by Shanthy Bowman 
whole-grain consumption of American adults was 
only one sixth of their total grain intakes (40). SA-
RAH C reported that whole grains intake in 2 to 5 
years old children in North Carolina was less than 13% 
of MyPyramid recommendations (41). Nick Rose in a 
cross sectional study demonstrated that the intake of 
whole grains as a percentage of total grain intake in US 
college students was 13% (42).The main cause of high 
intake of refined grains in Iran is wide consumption of 
polished rice. In major parts of the country, white rice 
is the primary staple food. Main reasons for high con-
sumption of white rice lies in traditional customs; low 
price; greater palatability; ease of preparation; variety 
of preparation methods (43) In some other countries 
like China, India, Tanzania, Nigeria, Malaysia, Brazil 
and Costa Rica, white rice is one of the popular staple 
food of people (43) Two systematic reviews reported 
that higher consumption of white rice is associated 
with Cardio Vascular Diseases (CVD) risk factors (44) 
and significantly increased risk of type 2 diabetes (45).

As reported by previous studies there is a significant 
association between demographic variables and intakes 
of food groups (46, 47) and these results are similar to 
the findings of the present study that there was signifi-
cant relationship between demographic variables and 
mean intake of 15 food groups. In our study there was no 
significant relationship between whole grains and junk 
food consumption with demographic variables. There 
was significant relationship between family income and 

daily energy intake. Women with high family income 
had more daily energy intakes. And it can be due to high 
consumption of added sugars, fast foods, liquid oils and 
refined grains because mean intake of these food groups 
was high in women with high income.  Mean intakes 
of meats and nuts & seeds in working, high educated 
and women with high family income were high and in 
contrast, in house wives, low income and low educated 
women frequent source of protein was from legumes. 
It can be due to the low cost of this food group (48). 
Women with low educational level consumed more 
solid fats and salty snacks and low dairy products, veg-
etables and fruits that can be due to lack of nutritional 
knowledge (49). Previous studies confirmed that there is 
significant association between higher educational level 
and higher diet quality (49-51). Alkerwi in a nationwide, 
cross-sectional study indicated that healthy food choices 
were associated with educational level and predominant 
factors associated with eating a high energy density diet 
included increasing age, being male and living below the 
poverty threshold (47).Working women had unhealthy 
dietary pattern rather than house wives. This is consist-
ent with previous studies (50, 52). It could be due to 
haven`t enough time for planning a good diet and when 
they are in work place, they consume more unhealthy 
snacks like added sugars, fast foods and junk foods (52).

Compared with the DRI recommendation values, 
this study showed that nutrients deficiency in LEG is 
significantly more than the two other groups. Most 
people in LEG, NEG and HEG consumed fat-soluble 
vitamins (A, E, K and D) and potassium less than 80% 
of RDI recommendations. Most people in the LEG 
consumed calcium less than 80% of DRI recommenda-
tion. Vitamin D and calcium deficiency is a major pub-
lic health problem worldwide (53-55). Other studies 
confirm our results that approximately 80% of Iranians 
do not meet the estimated average requirement for cal-
cium and vitamin D (56, 57). 

High percentage of participants in HEG and NEG 
received potassium less than 80% of DRI recommenda-
tions. On the other hand, most of the subjects in three 
energy groups used some nutrients more than the rec-
ommended amount which includes: Sodium, protein, 
thiamin, riboflavin, biotin and vitamin B6.

Most of subjects in low and half of subjects in 
NEG consumed iron less than 80% DRI recommenda-
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tions which confirms the results of other studies on low 
iron intake among women (55, 58-60). Iron deficiency 
anemia is one of the most common nutrient deficiencies 
in the world which can be the result of low dietary iron 
intake (54, 61). Our results suggest that sodium intake 
in HEG was more than three times, in NEG was more 
than 2.5 times and in LEG was double the DRI recom-
mendation. Considering other recommendations about 
sodium intake that is 2300 mg/d in 2015-2020 Dietary 
Guideline for Americans (30) and 2400 mg/d in Brit-
ish Dietary Reference Values (DRVs) (62) daily sodium 
intake in HEG and NEG was double the recommen-
dations. As seen in this study, other studies have shown 
that sodium intake in most of people is above the upper 
recommended limits (60, 63, 64).

Potassium intake in more than 50% of subjects in 
all the three energy groups was less than 80% of DRI 
recommendation. Other studies have also shown this 
(40, 64). Low potassium and high sodium intake are 
associated with an increased risk of hypertension, car-
diovascular diseases and heart stroke (65-67)

The study had a few limitations. First, the study 
did not include dietary supplement used by the wom-
en, but it was reported on nutrients obtained through 
food intake. Under and over reporting on dietary as-
sessments is a serious and pervasive problem in dietary 
surveys. Women relied on their memory to self-report 
dietary intakes and, therefore, data were subject to un-
der or over reporting of energy.

Conclusions 

This study reveals that high percentage of women 
did not meet the guidelines for certain food groups and 
nutrients. Educational level, job and income seem to 
be variables strongly related to dietary intake. Moreo-
ver, these results may constitute a baseline for planning 
healthy food and nutritional policies and improving 
dietary habits among women, which can have a posi-
tive impact on family nutritional habits.
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