
Introduction 
Disability is the incompetency of physical 
and mental functions resulting in disability 
in performing social skills.1 Disabled sports 
have attained special attention in Iran and 
all around the globe by the quality of inter-
national competitions and the results ob-
tained by these athletes.2 In order to reach 
the climax in Paralympic games, athletes 
require to optimize their training and per-
formance strategies as well as their nutri-
tion. Regarding that, one can easily lose the 
competition by minor mistakes. The role of 
nutrition competency is crucial to success. 
There is a noteworthy body of knowledge 
regarding the impacts of dietary intakes on 

individuals’ performance; however, there 
are few studies investigating the micronu-
trient intake of disabled athletes and indi-
viduals.2 There have been several studies of 
dietary intake of athletes with disabilities.3-6 
Whereas the adverse effects of confined in-
takes of macronutrients on physical func-
tionality have been noted, not much data is 
available on the role of dietary vitamin and 
mineral deficiency in training and perfor-
mance of disable athletes.7 Some vitamins 
and minerals in athletes are required more 
than those of normal people.8 Lower than 
standard intake of micronutrients can exert 
some serious adverse functional disabil-
ities. Megaloblastic anemia results from 
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deficiency in folate or vitamin B12. These vitamins par-
ticipate in many cellular functions. Appropriate delivery 
of these vitamins is required to attain desirable physical 
function during exercises. The micronutrients and vi-
tamins also participate as functional and indispensable 
components of metabolic enzymes. They play role in reg-
ulation of many cellular functions such as energy balance, 
gas transport, antioxidant capacity, and cellular receptors 
and signaling.7 So, notifying athletes about the vitamin 
and mineral intakes is a necessity. Since there were no 
specific recommendations about vitamins and minerals 
for disabled people, it seems the recommended dietary 
allowances (RDA) for healthy people can identify some 
differences with the standard value. However, because the 
RDA is set at an intake level exceeding the requirements 
of almost all individuals, an intake below the RDA can-
not be assessed as inadequate.3 Therefore, our goal was 
to assess vitamin and mineral intakes in elite Paralympic 
athletes in Tabriz, North West of Iran.

Methods
Participants
Thirty-five elite Paralympic athletes (24 men and 11 
women), age ≥19 years in different sports fields includ-
ing (sitting volleyball, wheelchair basketball, track and 
field, wheelchair tennis, swimming, cycling, weightlifting, 
shooting, football 5-a-side) in off-season period in which 
they were trained 3 times a week, took part in this study. 
Since there were few elite Paralympic athletes in Tabriz, 
they were chosen by the availability sampling method. 
The study protocol was approved by the Iranian Research 
Institute for Information Science and Technology and the 
behavioral research ethics board at the University of Ta-
briz, Iran. In addition, All athletes filled out written con-
sent form.

Anthropometry
The weight was determined with accuracy of 0.1 kg, with 
the least clothing and no shoes, using a portable digital 
scale (Seca, Germany). Height, waist and hip circumfer-
ence were recorded to the nearest 1 cm. Body mass index 
(BMI) was calculated (kg/m2). Then all skinfold measure-
ments were done on the right side of the body as indicated 
by lange skin caliper. Triplicate measurements were tak-
en to the nearest 1 mm at the triceps, iliac and abdomen 
sites, with the mean at each site used to calculate the body 
fat percentage with Jackson Pollock equation.9

Self-reported Food Records
Nutrient intake data were collected through a self-report-
ed food diary, with records kept for 3 days (2 weekdays 
and 1 weekend day). All participants completed a food di-
ary during the first meeting, which included a lunch time, 
to ensure that all participants understood the instructions 
to resolve any difficulties that occurred. All athletes com-
pleted the food diaries within one season to avoid sea-
sonal variations in fruits and vegetables. Both a mobile 
number and an e-mail address were given out, allowing 

them full guidance and support during the 3-day period 
by the sports dietitian. Participants recorded food type, 
amount and cooking method (like fried, grilled and so 
on), and the time of the intake of materials and drinks in 
all their meals and snacks. They were also asked to record 
the brand name and amount consumed of all vitamin/
mineral supplements. Food-record data were analyzed 
in Nutrition IV software (Diet Analysis Module Version 
3.5.2 N-squard computing and first DataBank Division 
The Hearst Corporation IIII BayHill DR. SAN BRUNO. 
CA 94066). Food amounts were recorded by the athletes 
as either household measures or grams. The same mea-
sure was then entered into Nutrition IV to calculate Wa-
ter-soluble vitamins (Thiamin, Riboflavin, Niacin, acid 
pantothenic, Vitamin B6, Folate, biotin, Vitamin B12, Vi-
tamin C), fat-soluble vitamins (A, D, E and K) and miner-
als (sodium, potassium, iron, calcium, magnesium, phos-
phorus, zinc, fluorine, cooper, molybdenum, chromium, 
manganese). All data were considered by age and gender 
because DRIs are not the same for vitamins and minerals 
in males and females in different ages. There are several 
dietary reference values. The RDA and adequate intake 
(AI) are the values used in this paper. 10 RDA is designed 
to meet the requirements of at least 97%-98% of healthy 
population based on a normal distribution. In case of the 
absence of RDA value, we used AI values as a reference 
point as described previously.11

Data Analysis
Data were analyzed using the SPSS software version 22.0 
(SPSS Inc., Chicago, IL, USA). The normality of the dis-
tribution of data was evaluated by the Shapiro-Wilk test. 
Also the log was used to normalize the data. Descriptive 
data included means and standard deviations for all vari-
ables. Comparison with the standard value was made by 
one sample t test and comparison between the 2 groups 
(men and women) by independent t tests. Significance 
was assumed at P < 0.05.

Results
Table 1 shows the mean demographic and anthropomet-
ric characteristics of participants by gender. The daily 
vitamin intake, its comparison with the standard value 
and the comparison between men and women are shown 
in Table 2, the same data about minerals are shown in 
Table 3.
The percent of calories from carbohydrate, protein and 
fat were 58.87%, 14.2% and 26.75% in men respective-
ly; while they were 54%, 14.18% and 31.81% in women. 
All intakes in men and women were in acceptable mac-
ronutrient distribution ranges. Acceptable macronutri-
ent distribution ranges were established for able-bodied 
adults who were not elite athletes, and were not specific to 
athletes with disabilities. The average energy intake was 
3573.66 ± 1413.16 in men and 2191.72 ± 721.79 Kcal in 
women.
The intakes of folate, vitamin K, magnesium in men, bio-
tin, vitamin A, calcium in women and vitamin E, D, po-
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tassium, fluorine, chromium, molybdenum in all athletes 
were significantly lower than DRIs (P < 0.05). Riboflavin, 
pantothenic acid, B12 and sodium in men and thiamin, 
niacin, B6, C, phosphorus, iron and cooper in all athletes 
were significantly above the DRIs (P < 0.05). Unlike men, 
the intake of riboflavin, vitamin B12 and K, pantothen-
ic acid, folate, magnesium and sodium were adequate in 
women. Vitamin A, biotin and calcium in men and zink, 
manganese in all athletes were adequate, too. In compar-
ison between men and women, the intake of vitamin B3 
(30.05%), A (70.25%), calcium (44.58%), molybdenum 
(60.99%) and phosphorus (24.18%) in men were signifi-
cantly higher than women. However fluorine (29.86%) 
and magnesium (9.15%) in women were significantly 
higher than men (P < 0.05). 16.66% of men and 18.18% 
of women had two meals a day but the others had three 
meals. 41.66% of men and 27.27% of women had no 
snacks a day. 

Discussion
This is the first study in Iran to report vitamin and miner-
al intakes of elite paralympic athletes assessing the prev-
alence of inadequate micronutrient intakes according to 

the established standards of the DRIs. In this study the 
intakes of folate, vitamin K, magnesium in men, biotin, 
vitamin A, calcium in women and vitamin E, D, potassi-
um, fluorine, chromium and molybdenum in both gen-
ders were significantly lower than the DRIs which were 
similar to various studies.4,5,12-14

Calcium is an important structural element in our body. 
In addition to its cofactor role, the element is also essen-
tial for muscle contraction.15 In the present study, woman 
athletes had not adequate calcium intake that was similar 
to other studies.4,16 This is concerning because this nutri-
ent is crucial for general heath and bone integrity, espe-
cially for the knees which are the major location affecting 
performance.2 One can obviate such deficiencies by intak-
ing sufficient milk and dairy products at meals. 
One of the destructive residues of metabolic cycles in 
which reactive oxygen species take part is lipid hydro per-
oxides. It is formed when reactive oxygen, which is gener-
ated during physical exercise, reacts with the membrane 
lipids known as lipid peroxidation. Vitamin E participates 
as the main antioxidant on cellular surfaces by reducing 
lipid peroxidation rates which is enhanced by exercising.2 
The present study showed insufficient vitamin E intake in 

Table 1. Demographic and Anthropometric Characteristics of Participants

Characteristic Men (24) Women (11) P Value

Age (y) 37.17±8.69 35.64±12.38 0.56

Height (cm) 172.56±6.79 159.95±9.46 0.001

Weight (kg) 77.35±16.32 57.92±13.12 0.001

Body mass index (BMI) (kg/m2) 25.75±4.07 22.92±5.67 0.15

Body fat (%) 22.56±5.33 28.69±6.37 0.01

waist-hip ratio (WHR) 0.96±0.06 0.85±0.06 <0.0001

Poliomyelitis n=20 (83.33%) n=8 (72.72%)

Amputee n=2 (8.33%) n=2 (18.19%)

Spinal cord injury n=1 (4.17%) n=1 (9.09%)

Visually impaired n=1 (4.17%) -

Note: Data are present as mean and standard diviation.

Table 2. Mean Intakes (Mean ± SD) of Vitamins Compared With DRIs and Comparison Between Males and Females

Vitamins
Men (n=24) Women (n=11)

P Valueb

Intake Value RDA or AI% P Valuea Intake value RDA or AI% P Valuea

B1 (mg) 3.41±1.99 284.08±166.15 <0.0001 2.40±1.28 218.36±117.26 <0.0001 0.14

B2 (mg) 2.12±0.95 163.23±73.44 <0.0001 1.39±0.44 126.20±40.34 0.56 0.16

B3 (mg) 35.90±12.57 223.86±78.55 <0.0001 25.11±8.97 178.90±64.18 <0.0001 0.02

B6 (mg) 2.23±1.01 164.60±84.37 <0.0001 2.16±1.08 164.27±83.88 0.03 0.91

Folate (mg) 290.87±139.62 72.15±34.83 <0.0001 351.95±241.35 87.50±60.44 0.15 0.71

B12 (mg) 4.20±2.25 17.50±95.01 <0.0001 2.90±1.17 115.50±46.53 0.47 0.12

Pantothenic acid (mg) 8.61±6.62 171.83±132.51 0.01 6.01±4.05 119.90±81.25 0.99 0.17

Biotin (mg) 33.52±23.36 112.79±79.92 0.41 20.39±12.84 67.36±42.88 0.01 0.11

C (mg) 202.53±200.62 225.70±222.46 0.03 477.72±418.27 637.18±557.33 0.02 0.19

D (mg) 1.45±1.30 9.78±8.66 <0.0001 1.16±0.80 7.37±5.37 <0.0001 0.55

K (mg) 92.07±71.57 76.25±59.64 <0.0001 78.46±77.33 87.14±85.62 0.13 0.97

A (RE) 1710.67±1687.95 189.55±187.56 0.12 508.87±217.40 72.12±31.11 0.04 0.01

E (mg) 7.10±5.98 46.83±39.99 <0.0001 6.05±4.76 39.90±31.80 <0.0001 0.61

a One sample t test: for comparison vitamins with standard value.
b Independent sample t test: comparison between men and women.
Note: Vitamin K, D, biotin and pantothenic acid comparisons were done on the basis of AI and others on the  basis of RDA. 
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all of the subjects, which is similar to another research.2 
This low optimum level may be explained by the poor 
diet lacking variety. Nuts, for example, are one of the main 
sources of vitamin E which are expensive, so they are less 
consumed. 
The findings of this study indicated that the intake of ri-
boflavin, acid pantothenic, B12 and sodium in men and 
thiamin, niacin, B6, C, phosphorus, iron and copper in 
both groups was significantly above DRIs (P < 0.05) that 
was similar to other studies with healthy athletes in Iran 
in many vitamins like vitamin B2, B3, B6, B12, C, D and 
pantothenic acid.13 Also it was similar to another study of 
niacin, iron and phosphorus.14

In the current study, the intake of vitamin B3, A, calcium, 
potassium, phosphorus and molybdenum in men was sig-
nificantly higher than those of women and the intake of 
fluorine, magnesium and iron in women was significantly 
higher than those of men that was similar to the other 
study in some variables.4

The intake of vitamin A, biotin and calcium in men and 
vitamin B2, B12, pantothenic acid, folate, vitamin K, so-
dium and magnesium in women had no differences with 
the standard value. Also the intake of zinc and manga-
nese was in accordance with DRIs which was similar to 
the other study in British Paralympic athletes in some 
micronutrients.6 Probably the differences belong to dif-
ferent food culture, price, the amount of the food or the 
deficiency of some materials in different countries.

Strengths and Limitations
Repeated measurements of food intakes comprise a major 
advantage of our study. All participants completed a food 
diary during the first meeting in the presence of inves-
tigators to ensure that they have learned the registration 
procedure.
Relying on the self-reporting of dietary intakes comprised 
a limitation of our study. We managed to minimize the 

effects of this problem by accurately recording food in-
takes, and having a researcher with the athletes to assist 
with recording of diaries, clarifying any queries. The oth-
er limitation was the scales of the intakes of materials like 
gram, cups, spoons and so on which we controlled. We re-
corded the amount of all materials with gram unit in Nu-
trition IV software. However, there were some limitations 
that we could not control. For example,, the probability 
of concealing the use of banned drugs and the absence or 
inaccessibility of DRIs for disabled athletes.

Conclusion
Our study provided a picture on vitamin and mineral in-
takes and their inadequacies in elite paralympic athletes. 
However, taking certain vitamins and minerals was in ac-
cordance with the standard value in athletes, but the re-
sults demonstrated that these athletes are at risk of several 
micronutrient inadequacies relative to the DRIs. So they 
should improve their diet choices to meet the standard 
values for vitamins and minerals. 
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