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Objectives: To determine the prevalence, reasons,
source of information of vitamin-mineral supplement
uses, and their relationship with selected demographic
and lifestyle characteristics among Jordan University
students.

Methods: A cross-sectional survey was carried out at
Jordan University, Amman, Jordan from March to
September 2005. The survey included 1187 students
aged 17-28 years. A multistage stratified sampling
technique was used to recruit the participants from
different majorsatJordan University. A self-administered
questionnaire containing questions on use of vitamin-
mineral supplement during the last year, demographic,
and lifestyle characteristics was completed.

Results: The overall prevalence of vitamin-mineral
supplement use during the last year reported by students
was 27.4% (males 22%, and females 30.2%). Vitamin-
mineral supplement use among university students
was significantly (p<0.05) associated with age, gender,
family monthly income, smoking status, physical
activity, vegetarian status, and body mass index. The
most frequently used supplements were multivitamins
(10.4%) and multivitamins-multi minerals (10%). The
most frequently given reason for supplement use was
for treatment. The main frequently reported source of
information was a physician (45.8%).

Conclusion: The overall prevalence rate of vitamin-
mineral supplement use is very low. Supplement users
are more likely to be: females, nonsmokers, of higher
income, physically active, vegetarians, and of normal
body mass index. The main reason for supplement use
is for treatment, and the major source of information
on supplements is by physicians and pharmacists.
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ecently, there has been much interest throughout

he world in the role of vitamin-mineral
supplements in prevention and treatment of chronic
diseases, such as cancer and coronary heart disease.'?
However, it is well documented that micronutrient
deficiencies, affect at least 2 billion people worldwide,
and will result in deficiency diseases with devastating
consequences.”” Millions of lives are saved each year,
and the quality of life of many more is improved by
dietary supplements.>® Therefore, vitamin-mineral
supplements had been considered by policy makers and
many public health officials worldwide as an important
strategy in the prevention and treatment of chronic
and micronutrient deficiency diseases. Several studies
conducted worldwide reported that prevalence rates
of vitamin-mineral supplement use among university
students in United States of America (USA) varied
from 47-74%,'! South Africa'? (42%), and Korea'
(58%). Moreover, industry sales of supplements are
growing. In the United States alone, dietary supplement
sales increased by nearly 80% from 1994 to 2000.'
Several epidemiological studies in western populations
had indicated that the prevalence of vitamin-mineral
supplement use is significantly associated with younger
age, female gender, higher family monthly income,
non-smoker, physically active lifestyle, vegetarian status,
and normal body mass index (BMI)."?" Several studies
and scientific reports have indicated the reasons behind
taking supplements by people included: to maintain
general good health,” to ensure adequate nutrition,* to
enhance physical appearance,” and to promote weight
loss.** Numerous epidemiological studies have been
conducted on sources of information of supplement
use. Family, friends, advertising media (such as
television, magazines, newspapers, and internet web
sites), doctors, pharmacists, nurses, and nutritionists
were the main sources of information on the need for
supplementation.'"'* Recent studies and reports in
Jordan indicated a high prevalence of chronic diseases
and micronutrient deficiency diseases such as coronary
heart disease, cancer, obesity, diabetes, osteoporosis,
anemia, and sub-clinical vitamin A deficiency.”>* The
objectives of this survey were to determine the prevalence,
reasons, and sources of information of vitamin-mineral
supplement use among Jordan university students, as
well as the relationship with selected demographic and
lifestyle characteristics.

Methods. A cross-sectional survey on vitamin-
mineral supplement use was conducted on 1500
students attending Jordan University, Amman, Jordan
between March and September 2005. Jordan University
is a large sized and a public university, it consists of
11 faculties, located in Amman the capital of Jordan.
A multistage stratified sampling technique was used

to recruit the participants of the study, which was
approved by the deanship of student affairs. At the
first stage of selection, 5 faculties (medicine, dentistry,
agriculture, science, and humanities) were selected
using a systematic random sampling technique. At the
second stage of selection one class from first, second,
third, and fourth years in each faculty were randomly
selected. Classes were visited by the research team to
clarify the study, the students showed their willingness
to participate in the study. Then a schedule for the
next visit was given to complete the questionnaire. At
the second visit, informed consent was obtained from
each participant, and a self-administered questionnaire
was completed by the students in the presence of a
member of the research team. A total of 1187 students
aged 17-28 years (788 females, 399 males) completed
the study. Students were excluded from the study due
to: unwillingness to participate (n=123), handing in
incomplete questionnaires (n=88), and non-attendance
of class (n=102). Thus, the response rate for sample
respondents was 79.1% (1187/1500). The remaining
1187 subjects were included in the statistical analyses.
A pre-tested questionnaire consisted of 2 sections.
The first section of the questionnaire included general
demographic information such as age, gender, family
monthly income, as well as information on selected
lifestyle characteristics such as smoking status, physical
activity, vegetarian status, and body height, and weight.
Age was categorized as, 17-20 years, and 21-28 years.
Gender was categorized as males and females. Family
monthly income, in Jordanian Dinar (JD), was
categorized as <300 JD, 300-500 JD, and >500 JD.
Smoking status was categorized as never, former, or
current smoker. Physical activity was assessed by asking
subjects how frequently per week they exercised enough
to work up a sweat. Subjects were classified as active
if they exercised to a sweat 3 or more times per week.
Subjects were classified as physically inactive if they did
not exercise to a sweat with a frequency less than 3 times
per week. Vegetarian status was classified as vegetarian
and non-vegetarian. Weight and height were self-
reported by subjects. The body mass index (BMI) was
computed using the widely accepted method of weight
(Kg) divided by the square of height (m?). The BMI
was classified, based on (World Health Organization,
1997),% into 3 categories: normal (BMI=18.5-24.9
Kg/m?), overweight (BMI=25-29.9 Kg/m®), and
obese (BMI> 30 Kg/m?). The second section of the
questionnaire included a series of questions on students’
use of vitamin and mineral supplement during the last
year. If participants reported taking a supplement, they
were asked to indicate the number, name, frequency of
use, dosage, reasons for use, and source of information
of the supplement. Each supplement was classified into
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one of 3 product type classes based on their general
nutrient/ingredient composition. The 3 classes were:
vitamins, minerals, and vitamin-mineral combinations.

Data entry and statistical analysis were performed
using the Statistical Package for Social Science (SPSS)
program, forwindows (version 11.5, SPSS Inc., Chicago,
Illinois). Frequency and range checks were performed
initially to detect errors in the data entry. Detected
errors were corrected by rechecking the original data
forms. Descriptive statistics such as means and standard
deviation were used to summarize the quantitative
variables. Proportions and percentages were used to
summarize category variables. Chi-square test (%)
examined the relation between demographic, lifestyle
characteristics, and vitamin-mineral supplement use,
and to compare males and females relative to vitamin-
mineral supplement use. Pvalues < 0.05 were considered
for statistical significance.

Results. The study sample included a total of 1187
students, of this number 33.6% (n=399) were malesand
66.4% (n=788) were females. The female to male ratio
was approximately (2:1). The mean age for all subjects
was 20.1+1.3 years (range = 17-28 years). Nearly 63%
of the students were between the ages of 17-20 years.
Most (83.8%) were of normal weight. More than one
quarter of students (26%) had a low level of family
monthly income. Approximately 17% of students were
current smokers. Approximately 27% of students were
physically active compared with 73% of students who
were physically inactive. Overall, 27.4%, (n=325),
of students reported having used vitamin-mineral
supplements during the past year. Table 1 shows the
prevalence of vitamin-mineral supplement use among
students by demographic and lifestyle characteristics.
Gender was significantly (p=0.002) associated with
vitamin-mineral supplement use. Females were more
likely to use vitamin-mineral supplements than males.
Age was also significantly associated with vitamin-
mineral supplement use. Students with an age group
between 17-20 years were more likely to use vitamin-
mineral supplements than students with an age group
between 21-28 years There is a significantly increasing
pattern in supplement use with increasing family
monthly income. Nearly one third (32.0%) of students
with incomes of 500 JD and more took supplements
compared with 25.8% of students with incomes between
300 JD and 500 JD, and 17.7% of students with
incomes less than 300 JD. Smoking was significantly
associated with supplement use. Non-smokers were
more likely to use supplements than current smokers or
former smokers. Also, physical activity was significantly
associated with supplement use. Physically active
students were more likely to use supplements than
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Table 1- Prevalence of vitamin-mineral supplement use among students
by demographic and lifestyle characteristics.
Characteristic Vitamin-mineral P- value
supplement users
n (%)
Overall (N=1187) 325 (27.4) -
Gender 0.002
Male (n=399) 87 (21.8)
Female (n=788) 238 (30.2)

Age 0.005

17-20 years (n=723) 221 (30.6)
21-28 years (n=439) 100 (22.8)

Family monthly income (JD) 0.001
<300 JD (n=299) 53 (17.7)
300-500 JD (n=225) 58 (25.8)
> 500 JD (n=621) 199 (32.0)

Smoking status 0.001
Non-Smoker (n=924) 276 (29.9)
Former smoker (n=53) 7 (13.2)
Current smoker (n=203) 41 (20.2)

Physical activity 0.027
Physically active (n=206) 65 (31.6)
Physically inactive (n=564) 145 (25.7)

Vegetarian status 0.0001
Vegetarian (n=279) 102 (36.6)
Non-vegetarian (n=872) 212 (24.3)

Body mass index (Kg/m?) 0.019
Normal (<25) (n=964) 277 (28.7)
Overweight (25=30) (n=146) 29 (19.9)
Obese (230) (n=37) 6(16.2)

JD - Jordanian dinar

physically inactive students. Also, vegetarian status
was significantly associated with supplement use.
Vegetarians were more likely to use supplements than
non-vegetarians. Data analysis showed that BMI was
significantly associated with supplements use. Students
with a normal BMI were more likely to use supplements
than overweight or obese subjects. The major 5 sources
of supplement information were physician (45.8%),
pharmacist (24.2%), family member (9.7%), personal
information (8.4%), and friends (6.1%). Table 2
summarizes information regarding the prevalence of use
of vitamin-mineral supplements in the studied sample.
The leading supplements taken by students were
vitamins, vitamin-mineral combinations, and minerals.
Within the vitamin group, the 3 leading vitamins taken
by subjects were multivitamins, vitamin C, and vitamin
B12. Regarding vitamin-mineral combinations, the
most commonly used combinations by subjects were
multivitamin-multi minerals, vitamin C with iron, and
vitamin D with calcium. As for minerals, the 2 most
commonly used minerals as reported by students were
iron, and calcium. Overall, the most frequently used
supplements were multivitamins, multivitamins-multi
minerals, vitamin C, iron, and vitamin B12. Females
had significantly (»=0.001) higher mineral intake than
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Table 2 - Prevalence of use of vitamin-mineral supplements by gender.

Vitamin- mineral supplement Males Females Total P-value
(n=399) (n=788) (n=1187)
n (%)

Vitamins 145 (36.3) 325 (41.2) 470 (39.6) 0.52
Multivitamins 35 (8.8) 89 (11.3) 124 (10.4) 0.95
Vitamin C 38 (9.5) 77 (9.8) 115 (9.7) 0.95
Vitamin B12 22 (5.5) 41 (5.2) 63 (5.3) 0.65
Vitamin A 11 (2.8) 27 (3.4) 38 (3.2) 0.52
Vitamin E 12 (3.0) 25 (3.2) 37 (3.1) 0.95
Vitamin B complex 10 (2.5) 27 (3.4) 37 (3.1) 0.52
Folic acid 9 (2.3) 24 (3.0) 33 (2.8) 0.48
Antioxidant combination 8 (2.0) 15 (1.9) 23 (1.9) 0.52
(Vitamin A + Vitamin E + Vitamin C)

Vitamin-mineral combination 46 (11.5) 147 (18.7) 193 (16.2) 0.01
Multivitamins — multiminerals 33 (8.3) 86 (10.9) 119 (10.0) 0.10
Vitamin C with iron 4 (1.0) 27 (3.4) 31 (2.6) 0.10
Vitamin D with calcium 4 (1.0) 20 (2.5) 24 (2.0) 0.50
Vitamin C with calcium 5 (1.3) 14 (1.8) 19 (1.6) 0.52

Minerals 8 (2.0) 96 (12.2) 104 (8.8) 0.001
Iron 4 (1.0) 71 (9.0) 75 (6.3) 0.001
Calcium 4 (1.0) 25 (3.2) 29 (2.4) 0.02

The percentage do not add to 100% because some respondents reported taking more than one vitamin-mineral supplement

Table 3 - Reasons for use of vitamin-mineral supplements as reported by students.

Reason Males Females Total P-value
n (%)

Treat disease 78 (53.8) 145 (44.6) 223 (47.4) 0.07
Enhance physical appearance 25 (17) 69 (21.2) 94 (20) 0.53
Supplement diet 17 (12) 43 (13.2) 60 (12.8) 0.96
Promote health 13 (9) 35 (10.8) 48 (10.2) 0.95
Prevent disease 12 (8.2) 33 (10.2) 45  (9.6) 0.95
Total 145 (100) 325 (100) 470 (100)

males, particularly iron (p=0.001), and calcium (p=0.02)
intakes. There was no statistically significant (p>0.05)
difference between males and females regarding other
types of vitamin-mineral supplements. Table 3 shows
that reasons for use of vitamin-mineral supplements as
reported by students were: to treat disease, to enhance
physical appearance, to supplement diet, to promote
health, and to prevent disease. There was no statistical
significance (p>0.05) between males and females
regarding reasons for vitamin-mineral supplement use.

Discussion. The results of this study showed that the
overall prevalence rate of vitamin-mineral supplement use,
during the last year, among university students was 27.4%.
This overall prevalence rate of vitamin-mineral supplement
use is lower than that found in several studies conducted
worldwide, particularly among university students in USA

where the rate varied from 47-74%,”"" in South Africa'?

(42%), and in Korea' (58%). Results of the present study
show thatvitamin-mineral supplementuserswere morelikely
to be of younger age, females, with a higher family monthly
income, non-smokers, physically active, vegetarians, and
of normal body weight (Table 1). Our study findings are
in full agreement with findings from several studies in the
developed world."* These results might indicate that
supplement users as compared with non-usersare likelier:
to be health conscious, and to be at a greater awareness
of health and healthy lifestyles. Among the survey
participants, the most frequently used supplements
were multivitamins (10.4%) and multivitamins-multi
minerals (10%). Moore and Saddam'® reported that the
most frequently used supplements were multivitamins
(60%), vitamin C (37%), calcium (30%), vitamin E
(19%), and iron (16%). Also studies in Korea!® and
South Africa'® reported that, the most frequently used
supplements were multivitamins and vitamin-mineral
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combination. The prevalence rates of most commonly
reported supplements in our study is similar to the
pattern of use, but much lower than that reported by
the previous studies. Other studies reported that the
main reasons for vitamin-mineral supplement use were
to prevent illness, to improve overall health and well
being, to supplement an inadequate diet, to improve
energy, and to enhance physical appearance.”'®'>* Our
study findings demonstrated that in Jordan reasons for
use of supplements are mainly for treatment of diseases
based on physician and pharmacist advice, whereas in
developed countries reasons for use of supplements are
mainly for disease prevention.

In this study, physicians and pharmacists were found
as the primary source of information on supplements.
This is inconsistent with the findings of other
studies.”'"'? The study recommends that health care
providers should emphasize the need for concentrated
efforts to use supplements for prevention among the
general population rather than just only for treatment
of diseases. Jordan, like other developing countries,
is witnessing an epidemiological transition, which is
characterized by an increase of non-communicable
diseases, which is the leading cause of death in Jordan,
and micronutrient deficiency diseases such as nutritional
anemia (13-50%), iodine deficiency (33.5%), vitamin
A deficiency (47%), and osteoporosis (23%).2%3! Several
studies and scientific reports in Jordan indicated a high
prevalence of risk factors for chronic and micronutrient
deficiency diseases such as unhealthy diet, smoking, and
physical inactivity.>>?¢3*3! A survey® on the consumption
of major food groups in Jordan indicated that food
consumption is lower than the recommended intake by
the dietary guidelines.”® Also, variety, availability, and
affordability of foods are inadequate among Jordanians.
In addition, there is no mandatory fortification policy
of stable foods in Jordan. This may indicate inadequate
dietary intake of vitamins and minerals in the Jordanian
diet. Furthermore, Jordan as a developing country has
higher rates of smoking (45%) compared to developed
countries.*>¢ Also, the prevalence of current smoking
among Jordanian university students was 28.6%.% It is
well known that cigarette smoking is a major risk factor
for chronic diseases and reduces plasma antioxidant
concentrations.””** However, antioxidants may be of a
great benefit in improving the quality oflife by helping to
prevent or postpone the onset of degenerative diseases.”
Regarding physical inactivity, our results indicated that
73.2% of students were physically inactive whereas
studies and scientific reports indicated that the levels
of physical inactivity among Jordanian adult males and
females were over 50%.% These results might indicate
a more unhealthy, less illness-preventive lifestyle for
Jordanians.
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In developed countries, to prevent and treat chronic
diseases and micronutrient deficiencies, new strategies
were implemented to adopthealthy lifestyles, particularly
following a healthy diet, being more physically active,
and quit smoking. Also, mandatory food fortification
policies of stable foods, as well as, encouragement of
vitamin mineral supplement uses. In addition, great
efforts have been carried out in developed countries to
raise the awareness of the general public as well as health
care providers to the importance of healthy lifestyles
by health and nutrition education."” Despite the high
prevalence of chronic and micronutrient deficiency
diseases, as well as a high prevalence of their risk factors
in Jordan, no strategy that had been initiated to combat
these problems in the previous decades. Recently, the
Royal Philanthropic Gratuity of King Abdullah II was
lunched in December, 2002. The King called for a
universal multivitamin-mineral tablet supplementation
for all Jordanian school children. The vitamin-mineral
supplement was added to biscuits provided in the school
lunch meals and was served to all students in grades
one through 6. The initiative covered 550,000 school
children and was implemented in 2006.2¢%*%° The King
ordered policy makers and health planners to undertake
a thorough investigation of this problem as well as to
recommend the appropriate strategies to combat chronic
and micronutrient deficiency diseases and their related
risk factors. Our study has some limitations. First, it
was performed in a single university, and therefore
the sample may not be representative of the total
population of university students in Jordan. It is highly
recommended that an investigation of the prevalence of
vitamin-mineral supplement use with a larger sample
representing all Jordanian university students, as well as
at the national level, be conducted in the near future.
Second, the data presented are self-reported and may be
subject to recall bias.

In conclusion, the overall prevalence rate of vitamin-
mineral supplement use, among Jordan university
students, is very low compared with the prevalence
rate among university students in developed countries.
Supplement users are more likely to be: females,
nonsmokers, of higher family monthly income,
physically active, vegetarians, and of normal body
mass index. The main reason for supplement use is
for treatment, and the major source of information on
supplements is by physician and pharmacist.
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