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ABSTRACT 
 

 

Background 

No prior research in Saudi Arabia has examined dietary iron 

intake and its association with iron status in young women.  

 

Aims 

This study therefore explored the iron intake, dietary iron 

sources and iron status of female Saudi university students 

in Tabuk, Saudi Arabia. 

 

Methods  

A cross-sectional study of dietary consumption and iron 

status used a sample of 200 apparently healthy female 

students (19–25 years old) on the university campus from 

February to June 2016. 

 

Results  

Covariance analyses showed that the prevalence of iron 

deficiency (ferritin <15ng/ml) and iron deficiency anaemia 

(ferritin <15ng/ml with haemoglobin <12g/dl) were 50.0 per 

cent and 12.5 per cent respectively. The three groups’ 

(normal levels of iron; iron deficiency; and iron deficiency 

anaemia) mean iron intakes fell below recommendations, 

and the iron deficiency anaemia group’s intake was lowest. 

Different food groups’ proportional contributions to total 

iron intakes varied across the groups, with the iron 

deficiency anaemia group recording a lower mean 

consumption of meat-derived foods and a higher mean 

consumption of plant-derived foods than the other two 

groups. All three had lower Vitamin C consumption than 

recommended. 

 

Conclusion 

Women of childbearing age face a higher iron deficiency 

risk, so there is a need to encourage dietary routes for 

treating or avoiding iron deficiency by increasing iron intake 

(particularly heme iron) and iron absorption enhancers such 

as vitamin C, and decreasing consumption of iron 

absorption inhibitors, e.g., phytate. 

 

Key Words 

Iron status, iron intake, sources of iron, female students, 
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What this study adds:  

1. What is known about this subject? 

In Saudi Arabia, the most common form of micronutrient 

deficiency is iron deficiency. Different studies have reported 

an average prevalence of between 30 per cent and 56 per 

cent. 

 

2. What new information is offered in this study? 

The sample’s mean iron intakes were below 

recommendations, and the iron deficiency anaemia group’s 

intake of meat was lowest, with the highest plant-derived 

foods consumption. 

 

3. What are the implications for research, policy, or 

practice? 

The research builds understanding of female Saudi students’ 
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iron intakes, and informs strategies to influence their iron 

intakes to prevent iron deficiency anaemia. 

 

Background 

Iron is a vital nutrient which plays a key role in numerous 

physiological processes, including the movement and 

storage of oxygen, the generation of oxidative energy, 

deoxyribonucleic acid (DNA) synthesis, and electron 

transport.
1-3

 Although many healthcare advances have been 

made in recent years, iron deficiency remains a significant 

public health issue in developed and developing countries 

alike, with over 30 per cent of the global population 

affected.
4,5

 Over the long term, an individual consuming less 

than the recommended amount of iron may be more likely 

to develop iron deficiency anaemia, a condition linked with 

further adverse health and lifestyle outcomes including an 

impaired capacity for work, a higher risk of infectious 

disease, higher risks of maternal and child mortality, lower 

birth weight and preterm delivery, and potential delays to 

infants’ and young children’s growth and development.
6-8

 

Hence, a reduced prevalence of iron deficiency anaemia and 

ultimately the prevention of this condition would have 

multifaceted positive effects on human health, 

development and quality of life generally, and should 

therefore be a high priority in monitoring and interventions 

with regard to the public.
3
 

 

Iron deficiency can be developed at any stage of the human 

life cycle,
9
 but some population subgroups face a 

particularly high risk of developing iron deficiency.
10

 For 

example, women of childbearing age have a higher risk 

because of their body’s high demand for iron during 

pregnancy and lactation, and also because of blood loss 

during menstruation.
11,12

 Menstruation is one of the main 

causes of iron deficiency in women,
13,14

 and an inverse 

relationship has been found to exist between a woman’s 

menstrual flow and her serum ferritin levels.
13

 More 

specifically, daily blood loss during menstruation can vary 

from around 4–10ml, an amount equivalent to an iron loss 

of between 2.5mg and 10mg/day,
15

 and which means that 

women need higher daily iron intakes than men, but prior 

research has nevertheless found that women’s iron intakes 

are usually lower than the recommended level of intake.
13

 

This means that a high frequency of anaemia among young 

women is unsurprising; for example, Al Hassan carried out 

recent research in the Saudi Arabian context with a sample 

of Saudi female university students, and found that they 

had a high prevalence of iron deficiency anaemia (64 per 

cent).
16

 A sufficient level of dietary iron which also provides 

the necessary bioavailability to satisfy the body’s demands 

is particularly vital during this time of life.
11

 

Even though the causation of iron deficiency anaemia is 

complex, the condition usually appears when an individual’s 

iron intake in their diet is lower than their physiological 

requirements;
11,17,18

 therefore, people who have iron 

deficiency anaemia may not consume enough iron because 

their diet is either of poor quantity and/or quality, especially 

in developing countries.
11

 Further, individuals’ diets in 

developing countries generally lack adequate iron because 

of high food costs, restricted access to fresh and suitable 

foods, and an often limited understanding of nutrition.
19

 

Research focusing on dietary iron intake and iron providing 

food sources is of use to, physicians, health educators, 

dieticians, and policy makers as it helps to build a more 

comprehensive understanding of which foods drive the iron 

intakes of particular population groups so that suitable 

advice and strategies can be designed to improve the iron 

intakes of individuals at high risk of iron deficiency 

anemia.
20

 With this in mind, and because to the best of the 

authors’ knowledge no research has previously been 

published in the Saudi Arabian context which has assessed 

dietary iron intake and explored its effect on young 

women’s iron status, the present study investigates the iron 

intakes, dietary iron sources and iron status of female Saudi 

Arabian university students in Tabuk, Saudi Arabia. 

 

Method 
Study design and participants 

This observational cross-sectional research was performed 

from February to June 2016 with a convenience sample of 

200 apparently healthy female students of between 19 and 

25-years-old, all of whom were enrolled in the science, 

education, or medicine colleges at the University of Tabuk, 

Saudi Arabia. Individuals who had received an eating 

disorder diagnosis; who were pregnant or breastfeeding; 

who were taking medication or nutritional supplements; 

and/or who were not enrolled as students at the university 

when recruitment took place were ineligible to participate 

in the study. All participants were given a full orientation 

which emphasized their right not to participate, and sent 

informed consent forms which they returned if they decided 

to participate. 

 

Data collection 

This study was performed on campus at the University of 

Tabuk, Saudi Arabia, with data collection taking place at 

various locations which were carefully chosen because of 

their general ease of access for students from the 

university’s different colleges. A research team made up of 

a medical doctor, two nurses, a dietician and two laboratory 

technicians collected the dietary and anthropometric data 

and took the blood samples from the participants. 
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Dietary intake 

A dietician trained for a week by the study’s first author 

(Riyadh A. Alzaheb) carried out a 24-hour dietary recall 

survey with each participating student which involved 

gathering information on all the foods and beverages they 

had consumed during the preceding 24-hour period, so that 

their nutrient intake could be estimated from the resulting 

data. The recall survey form noted the types of foods or 

drinks consumed, such as the brand name or type of meat 

or vegetable, the times at which they were consumed, along 

with the sources of foods or beverages and any 

supplementary foodstuffs, such as butter or margarine 

spread on bread or toast, and/or sugar in tea or coffee. 

Familiar household items (such as bowls, cups and spoons), 

standard units (such as a slice of bread) and packaged food 

available to buy in stores (such as packets of crisps (chips), 

chocolate bars, and sunflower seeds) were used as 

approximations of portion sizes. Another series of questions 

was designed to remind the participants about foods which 

may otherwise be easy to forget, such as cookies, candy, ice 

cream and nuts. In each case, prior to the completion of the 

24-hour dietary recall survey, the dietician asked the 

participant if they considered the previous 24-hour period 

to have been a typical day in terms of their diet. If the 

participant replied that they did not (because, for example, 

they had dined at a restaurant, or had attended a family 

gathering or party), then the dietician instead asked them to 

answer regarding what they had consumed on the day two 

days before the interview. After the recall completion, all 

the resulting data were reviewed by the first author (Riyadh 

A. Alzaheb), and if any omissions were found then the 

interviewer got back in touch with the student to request 

the missing information. 

 

The data gathered using the 24-hour recall surveys were 

coded and entered into WISP (Tinuviel, Llanfechell, 

Anglesey, UK) by the study’s first author (Riyadh A. Alzaheb) 

for analysis. WISP is a nutrition software program designed 

to analyse food intake data from 24-hour recalls, which can 

convert participants’ reported food intakes into nutrient 

intake data. The WISP database includes over 6000 different 

food items and around 125 nutrients,
21

 with food 

composition tables drawn from McCance and Widdowson’s 

Food Composition Tables (6th ed.).
22

 The nutritional 

composition dataset was also updated in this research with 

recipes for composite dishes, commercial food products 

(including newly-released foods), and up-to-date 

manufacturers’ information relating to the foods that the 

study’s participants reported having consumed in their 24-

hour recalls. 

 

Calculations were made for each participant’s average daily 

intakes of energy, protein, carbohydrate, fat, dietary fibre, 

iron, calcium, and vitamin C. The main dietary iron sources 

were identified by classifying the foods the participants had 

consumed into the following six groups: Bread and cereals; 

Meat, poultry, fish, egg and meat alternatives; Milk and 

dairy products; Vegetables (fresh, processed and dishes); 

Fruits (fresh, dried and processed); and other products. 

Food items were also ranked by their contribution to the 

total iron intake (as percentages), and the highest-ranked 

food items in terms of contribution to daily iron intake were 

also listed. 

 

Anthropometric measurements 

Body weight was measured to within 100g using medical 

weighing scales (Seca Ltd., Hamburg, Germany) while 

participants wore light clothing and no shoes. Height was 

measured using a portable height measure (Seca Ltd., 

Hamburg, Germany) to within 0·5cm, while the participant 

stood upright upon a flat surface without shoes, ensuring in 

each case that heels and occiputs were in contact with the 

stadiometer. Each participant’s body mass index (BMI) was 

calculated using the formula: weight (kg) divided by height 

(m
2
). The categories established by the World Health 

Organization (WHO) were then used to define the BMIs of 

participants as follows: underweight: <18·5; normal: 18·5– 

24·9; overweight, 25–29·9; obese, ≥30kg/m
2
.
23

 

 

Iron status  

Blood analysis was employed to assess the iron status of all 

participants. A nurse from the research team took two 

fasting venous blood samples (one EDTA tube and one plain 

tube) from each participant between 1pm and 3pm on the 

day the anthropometric and dietary data were collected. 

The blood samples were immediately transferred to the 

laboratory in cool boxes. The haematological examinations 

carried out on the EDTA tube sample were haemoglobin 

(Hgb), haematocrit (Hct), mean corpuscular haemoglobin 

(MCH), mean corpuscular volume (MCV), and mean 

corpuscular haemoglobin concentration (MCHC), each 

performed via a Beckman coulter LH750 machine which was 

monitored and calibrated on a regular basis during the 

study period in accordance with quality assurance 

procedures. The remaining blood sample was left to clot, 

and was centrifuged (1,000g at room temperature for 10 

minutes). The supernatant serum was then collected to 

carry out biochemical analyses, in which measurements of 

serum iron, ferritin and total iron capacity were each taken 

via a modular machine (Hitachi), which, was monitored and 

calibrated on a regular basis following standard quality 

assurance procedures. The study followed the 
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WHO’s anaemia diagnosis criteria by classifying participants 

as normal in iron status (ferritin >15ng/ml), iron deficient 

without anaemia (ferritin <15ng/ml), or iron deficient with 

anaemia (ferritin <15ng/ml with haemoglobin <12g/dl).
24

 

 

Statistical analyses 

The research data were analysed using the SPSS for 

Windows program (version 23.0, SPSS, Chicago, Ill), with 

continuous variables expressed as mean and standard 

deviation (SD), and categorical variables expressed as 

percentages and frequencies. The Kolmogorov-Smirnov test 

was performed on all the variables to assess their normality; 

those found not to be normally distributed were 

logarithmically transformed before further analysis took 

place. Covariance analyses were used to draw comparisons 

between the dietary intakes of the three different iron 

status groups, which were statistically adjusted for energy 

intake to reduce the possible influence of misreporting in 

interpreting the results based on the participants’ 24-hour 

recalls.
25

 Differences were regarded as significant if p<0.05. 

 

Results 
A total of 200 Saudi female students studying at the 

University of Tabuk, with an average age of 21.8±1.6 years, 

agreed to participate in the present study (Table 1). The 

prevalence of iron deficiency and iron deficiency anaemia 

among the study population were 50.0 per cent and 12.5 

per cent respectively. 

 

Table 2 compares the daily intakes of macronutrients and of 

dietary fibre, iron, calcium and vitamin C across three 

groups of participants: those with normal iron levels; those 

with iron deficiency; and those with iron deficiency 

anaemia. No significant differences were found between 

the three iron status groups’ mean intakes of energy, 

protein, total carbohydrate, or total fibre; however, the fat 

intake of the group with iron deficiency anaemia was 

observed to be significantly higher than that of the other 

two groups. Iron intake levels also substantially differed 

across the three groups, with the lowest intake recorded by 

the group with iron deficiency anaemia. In contrast, no 

significant differences were apparent between the three 

study groups regarding their calcium or vitamin C intakes. 

The normal iron group’s mean iron intake was very close to 

the recommended level of 18mg/day at 17.8mg/day, 

compared to the group with iron deficiency (16.2mg/day) 

and the group with iron deficiency anaemia (14.6mg/day). 

Similarly, all three groups’ mean calcium and vitamin C 

intakes were lower than the recommended levels. 

 

Table 3 presents the main contributors to total iron intake. 

The bread and cereals food group was found to be the 

highest dietary contributor of iron for all three iron status 

groups, but its proportional contribution to individuals’ daily 

iron intakes varied, from 32.8 per cent for normal iron 

status participants to 35.1 per cent for those with iron 

deficiency, and 38.3 per cent for participants with iron 

deficiency anaemia. After bread and cereals, the next most 

important dietary sources of iron both for those with 

normal iron status and for those with iron deficiency were 

the meat, poultry, fish, egg and meat alternatives group 

(23.8 per cent and 21.4 per cent), followed by the milk and 

dairy products group (17.4 per cent and 16.1 per cent); 

while for participants with iron deficiency anaemia, the next 

two most important dietary iron sources were the milk and 

dairy products group (19.7 per cent), and then the meat, 

poultry, fish, egg and meat alternatives group (15.3 per 

cent). 

 

Discussion 
The most widespread form of micronutrient deficiency in 

Saudi Arabia is iron deficiency, with different studies 

reporting an average prevalence of between 30 per cent 

and 56 per cent.
26

 The prevalence of iron deficiency without 

anaemia found by this research in its convenience sample of 

female university students was 50.0 per cent, well within 

the prevalence ranges reported by prior studies in Saudi 

Arabia as well as research in other Middle Eastern 

countries.
27

 This study also identified a lower overall 

prevalence of iron deficiency with anaemia among its 

student sample (12.5 per cent ) than had previously been 

found by similar studies of iron status among female 

university students in Saudi Arabia (64.0 per cent),
16

 

Bangladesh (63.3 per cent),
28

 India (44.0 per cent),
29

 and the 

United Arab Emirates (23.2 per cent).
30

 Although iron 

deficiency anaemia has many possible contributing factors 

among young women, inadequate iron intakes due to diets 

of insufficient quantity and/or quality are most likely to be 

key.
11,17,18

 However, studies which have gathered Saudi 

female university students’ iron intake data and examined 

its association with their iron status have been scarce to 

date. The present study therefore gathered and analysed 

this data and examined the association in order to assess 

how Saudi female students’ iron statuses are influenced by 

their dietary iron intake. 

 

This research observed generally inadequate dietary iron 

intakes among its study population of female students. The 

average iron intakes of each of the three iron-status groups 

(normal iron levels; iron deficiency; and iron deficiency 

anaemia) were each below the recommended 18mg/day. 
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Statistically significant variations were found between the 

total iron intakes of the three groups: the students in the 

iron deficiency anaemia group were found to have lower 

mean dietary iron intakes (14.6mg/day) than the other two 

groups (17.8mg/day for the normal group, and 16.2mg/day 

for the iron deficiency group). There is a lack of previous 

data on the dietary iron intakes of young women in Saudi 

Arabia. Similar studies in other countries have established 

that women’s mean iron intakes are frequently inadequate 

and fall short of recommended levels.
13

 For example, 

research examining the dietary intakes of healthy female 

Iranian university students found a mean daily iron intake of 

13.0±5.0mg/day, a level which is 76 per cent less than 

recommended level (18mg).
31

 Another research study in 

healthy Australian female university students calculated a 

mean daily iron intake of 11.2±3.8mg/day; importantly, only 

3.7 per cent of the study’s participants were found to 

consume the recommended amount of iron of 18mg/day.
15

 

Several prior studies have indicated that low iron intakes 

result in iron deficiency.
32-35

 It is therefore important that 

young women are encouraged to consume foods which are 

naturally iron-rich because doing so will mean that they are 

less likely to develop iron deficiency anaemia. 

 

A prior study found that the type of iron (heme versus non-

heme) appears to be a more important determinant of iron 

status than total dietary intake.
17

 The reason for this might 

be that the two different types of dietary iron differ in terms 

of their bioavailability: more specifically, heme is iron found 

in animal food sources including red meat, fish and chicken, 

while non-heme iron is consumed via plant-based foods 

including fruit, vegetables and grains. Human beings absorb 

between 25 and 35 per cent of heme iron
36

, but only 2–15 

per cent of non-heme iron
37

, so as the previous research has 

confirmed, a direct correlation between an individual’s total 

dietary iron intake and their biochemical iron status cannot 

be assumed.
38

 The present research found the meat, 

poultry, fish, eggs and meat alternatives food group to be 

the second highest contributor to the study participants’ 

total iron intake, contributing 23.4 per cent to the dietary 

iron intake of those with normal iron status and 21.4 per 

cent to the intake of those with iron deficiency; however, 

this food group was only the third highest contributor to 

total iron intake for participants with iron deficiency 

anaemia-, (15.3 per cent). Saudi Arabians generally 

consume low amounts of red meat and high amounts of 

plant-based foods, so the pattern found here is 

common.
39,40

 Al-Sayes et al. showed this in their cross-

sectional study, which found that a significant proportion of 

female Saudi university students who had normal iron levels 

had histories of infrequently (<2 servings/week) consuming 

red meat (55.5 per cent), but infrequent red meat 

consumption (<2 servings/week) was the case for 67.1 per 

cent of iron deficient participants and for 75.3 per cent of 

those with iron deficiency anemia.
39

 Several research 

studies recently conducted in the Saudi Arabian context 

have found that female participants who only infrequently 

consumed red meat (<2 servings/week) faced a higher risk 

of developing iron deficiency and iron deficiency anemia.
39-

41
 Similarly, a systematic review of studies of young women 

living in industrialized countries which had explored the 

dietary determinants of iron deficiency found that most 

research had established a positive association between 

young female participants’ iron status and their intakes of 

meat or heme iron.
17

 It therefore appears that dietary 

changes which result in the consumption of higher amounts 

of animal-derived foods would be a relatively 

straightforward intervention to reduce the risk of iron 

deficiency anaemia among this population group. 

 

The levels of iron absorption inhibitors and enhancers in a 

diet should also be considered in estimating an individual’s 

iron status because they encourage or restrict iron 

absorption, mostly of non-heme iron.
42

 The most prominent 

non-heme iron absorption enhancers are vitamin C and 

unidentified factors present in meat, while the most 

common non-heme iron absorption inhibitors are calcium, 

phenolic compounds present in tea and coffee, and 

phytates in high fibre foods.
42

 The present research has 

found that the bread and cereals food group accounted for 

the highest proportion of dietary iron for participants with 

all three iron statuses, but its share of individuals’ daily 

intakes of iron was variable. Middle Eastern populations 

consume high amounts of small grain cereals,
43

 and this is 

potentially problematic for their diets because phytates are 

present in cereal-based foodstuffs, making it likely that 

Middle Eastern consumers will have low absorption of non-

heme iron.
3
 Various prior studies have performed 

comparisons of women following omnivore and vegetarian 

diets in terms of their iron status and have established that 

the serum ferritin concentrations of vegetarians are lower 

than those of omnivores.
15

 Moving on to focus on the other 

inhibitors of non-heme iron absorption, and to calcium in 

particular, no significant difference was found between the 

three study groups with regard to their calcium intake. 

Indeed, calcium’s significance as an inhibitor remains 

debatable.
44

 Several prior research studies examining 

samples of young women have identified negative 

associations between their iron status and intakes of 

calcium
45,46

 or dairy products.
45,47

 However, other studies 

have not found any association to exist between iron status 

and calcium
48-50

 or iron status and the intake of dairy 
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products or milk.
51-53

 However, concerning enhancers of 

iron absorption, dietary non-heme iron from plant-based 

foods can be absorbed more effectively by dietary vitamin 

C. In this research, each of the three study groups recorded 

dietary intakes which fell short of the recommended 

amount of vitamin C. In the past, several research papers 

have found that low intakes of vitamin C-rich foods could be 

associated with a fourfold increased risk of developing iron 

deficiency anemia.
41,49,54 

This means that a potentially 

effective strategy to prevent iron deficiency would be to 

boost non-heme iron bioavailability by lowering individuals’ 

intakes of iron inhibitors (phytates) and raising their intakes 

of iron absorption enhancers (such as vitamin C). 

 

The present research has some inherent limitations. Firstly, 

the size of its sample of participants, although prior studies 

examining this aspect of health in similar populations used 

roughly similar sample sizes.
28-30,41

 Secondly, the students 

who formed the sample did so as volunteers, so they could 

possibly be regarded as unrepresentative of Saudi Arabia’s 

overall female student population. Thirdly, the research 

used serum ferritin a marker of iron status, but an 

individual’s ferritin level may be skewed if they are suffering 

from acute or chronic inflammation because ferritin also 

acts as an acute phase reactant. Fourthly, this research 

aimed to assess young women’s dietary iron intake and to 

investigate its effect on their iron status. As such, other 

factors which are known to affect anaemia such as socio-

demographic status, ethnicity, gynaecological/obstetric 

history and anti-cancer medication, were not examined as 

they were deemed to lie outside the scope of the research. 

Fifthly, the reporting of an individual’s dietary intake on one 

single day may not truly represent a usual day for that 

person. The present research minimized this possible 

limitation by asking for confirmation from all its participants 

that the previous day’s dietary intake was typical in their 

lives. If the participant replied that it was not a usual day, 

they were instead invited to report their dietary intake on 

the day two days prior to the interview day. Sixthly, when 

individuals recount their dietary intakes, they can be 

vulnerable to mis-reporting; possibly leading them to 

misrepresent their actual intakes.
25

 The present research 

deployed an adjustment method to minimize the potential 

effect of misreporting on the results and interpretation 

arising from the 24-hour recall data. Finally, the WISP 

database’s food composition tables are derived from 

McCance and Widdowson’s Food Composition Tables (6th 

ed.),
22

 but the latter lacks fully detailed data on the 

nutrients contained in the most popular foodstuffs and 

beverages in Saudi Arabia. The research therefore used 

WISP’s features to give new codes to foods which were 

found to be absent from the database, so that the 

nutritional composition dataset was updated to include the 

contents of composite dishes, commercial food products 

(including foods which were new to the market), and the 

latest manufacturers’ information on the foods and drinks 

consumed by the participating female students. 

 

Conclusion 
The iron deficiency prevalence in this research’s sample of 

healthy Saudi female students was 50.0 per cent, and 12.5 

per cent of participants had iron deficiency anaemia. The 

mean iron intakes of all three iron-status groups (i.e., 

normal levels of iron; iron deficiency; and iron deficiency 

anaemia) fell below the recommended iron intake, and the 

iron deficiency anaemia group recorded the lowest intake. 

The research also explored the proportional dietary iron 

sources of all three iron status groups, finding that the iron 

deficiency anaemia group had a lower mean intake of meat-

based foods (rich in heme iron) and a higher mean intake of 

plant-based foods (rich in non-heme iron, with a high 

inhibitory effect on non-heme iron absorption) than the 

other two groups. Consumption of vitamin C (an enhancer 

of non-heme iron absorption) was lower than 

recommended for all three groups. Therefore, a nutritional 

intervention strategy which aims both to improve dietary 

iron intake and raise it to an adequate level by encouraging 

a greater intake of iron-rich foods (particularly heme iron), 

and to change consumption habits to boost intakes of 

dietary enhancers and remove inhibitors of iron absorption, 

would help in reducing young Saudi women’s high risk of 

anaemia. Further research on the effectiveness of dietary 

interventions targeting young women’s iron status is also 

required. 
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Table 1: Key characteristics of the study population of female students (n=200) 

 

Characteristic Values 

Age in years (Mean±SD) 21.8±1.6 

Marital status (n, %) 

 Single 87 (43.5) 

 Married 113 (56.5) 

Monthly household income (n,%) 

 < 5000 SR 39 (19.5) 

 5000 – 15,000 SR 131 (65.5) 

 > 15,000 SR 30 (15.0) 

Body mass index (BMI) (n, %) 

 Underweight (<18 kg/m2) 29 (14.5) 

 Normal (18-24.9 kg/m2) 73 (36.5) 

 Overweight (≥25-<30 kg/m2) 64 (32.0) 

 Obese (≥30 kg/m2) 34 (17.0) 

N, number of participants in group; SD, standard deviation; SR, 

Saudi Riyal (≈0.35 Australian dollars). 

 
Table 2: Intakes of nutrients among the study population according to their iron status (n=200) 

 

 DRI 

Iron status  

Normal 

(n = 75, 37.5%) 

Iron deficiency 

(n = 100, 50.0%) 

Iron deficiency anemia 

(n = 25, 12.5%) p-

value 
Mean±SD 

Adequacy 

(%) 
Mean±SD 

Adequacy 

(%) 
Mean±SD 

Adequacy 

(%) 

Energy (kcal) - 2139±234 - 2086±247 - 2153±327 - .280 

Protein (g) - 71.2±16.2 - 66.5±12.7 - 69.7±13.7 - .097 

Carbohydrate 

(g) 
- 312.4±53.4 - 296.3±45.5 - 291.6±54.7 - .061 

Total fat (g) - 82.8±16.2 - 78.1±12.5 - 86.0±18.4 - 0.02 

Dietary fiber 

(g) 
- 13.2±3.7 - 12.9±4.1 - 14.0±5.3 - .530 

Iron (mg) 18 17.8±2.2 99 16.2±1.4 90 14.6±2.3 81 .000 

Calcium (mg) 1000 930±106 93 935±90 94 932±116 93 .983 

Vitamin C 

(mg) 
75 63.9±17.9 85 61.2±19.9 81 60.4±20.2 80 .583 

DRI, Dietary Reference Intake values; N, number of participants in group; SD, standard deviation. 
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Table 3: Dietary sources of iron among the study population according to their iron status (n=200) 

 

Iron status 

Normal 

(n = 75, 37.5%) 

Rank Food group % of Total 

1 Bread and cereals 32.8 

2 Meat, poultry, fish, egg and meat alternatives 23.8 

3 Milk and dairy products 17.4 

4 Vegetables (fresh, processed and dishes) 14.3 

5 Fruits (fresh, dried and processed) 7.2 

6 Other products* 4.5 

Iron deficiency 

(n = 100, 50.0%) 

Rank Food group % of Total 

1 Bread and cereals 35.1 

2 Meat, poultry, fish, egg and meat alternatives 21.4 

3 Milk and dairy products 16.1 

4 Vegetables (fresh, processed and dishes) 11.7 

5 Fruits (fresh, dried and processed) 8.2 

6 Other products* 7.5 

Iron deficiency anemia 

(n = 25, 12.5%) 

Rank Food group % of Total 

1 Bread and cereals 38.3 

2 Milk and dairy products 19.7 

3 Meat, poultry, fish, egg and meat alternatives 15.3 

4 Vegetables (fresh, processed and dishes) 12.8 

5 Fruits (fresh, dried and processed) 7.5 

6 Other products* 6.4 

*This rank denotes foods or food components which did not fit into the other 

categories. Examples include desserts, cakes, quiches, pizzas, other 

miscellaneous foods, and beverages. 

 


