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Abstract: The purpose of the present study was to determine the prevalence of dietary supplements
(DS’s) and sport nutrition product (SNPs) among the general population, to identify differences
for gender, age, and exercise frequency, and to determine the main reasons for use. The study was
designed as a web-based questionnaire in a representative sample (n = 1544) of the Dutch population.
Sixty-two percent (n = 957) of the respondents reported having used DS’s, SNPs, or both in the last
twelve months. Women and older people reported the highest DS use. The highest use of SNPs
was reported by regular exercising men and younger people with improving sporting performance
as their main objective. Most frequently reported DS’s were multivitamins (28%) and vitamin C
(19%)—for SNPs, energy drinks (22%) and isotonic drinks (19%). Health considerations were the most
important motivation (DS’s 90% and SNPs 52%), but also performance was substantially reported
(DS’s 14% and SNPs 35%). A substantial group of sedentary respondents also reported the use of
SNPs. This study confirms that DS’s, SNPs, or both are widely used among the general population.
Both health as performance are important reasons for use. It can be questioned whether the use of
SNPs fits all respondents’ physical activity needs.
Keywords: nutritional supplements; sports dietetics; exercise; health; performance

1. Introduction
Nutritional supplements such as dietary supplements (DS’s) and sports nutrition products (SNPs)
are commonly used by athletes to maximize their performance, to accelerate recovery, to prevent
nutrient deficiencies, and to maintain good general health [1–4]. However, these arguments give the
impression that they are also often used by physically less active people and that these products are
actively promoted by suppliers aiming to reach a wider target group [5,6].
The majority of the literature investigating DS and SNP use does combine both as nutritional
supplements or only focuses on dietary supplements, despite the fact that SNPs do not only contain
macronutrients but also micronutrients. Moreover, SNPs are increasingly found on the shelves of
supermarkets, making these types of products easily accessible for the general population. Thus, from
a nutritional perspective, it is necessary to include SNPs in dietary analysis.
Consumers of both DS’s and SNPs may use these preparations with the intention of maintaining
good health [5], often unaware of the supporting scientific evidence—or lack thereof [6]. Further, it
can be questioned whether they also use these type of products for performance reasons. Surveys on
dietary supplement consumption by the general population generally focus on the use of multivitamins
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or other micro-nutrient products, but often make no distinction between sport-specific DS’s and SNPs,
or make no mention of them at all [7]. Until now, this has only been investigated in small groups of
non-athletes included as controls to compare their use with the nutritional supplement use of elite
athletes [1,6,8]. However, two of these three studies did not provide a clear insight into the contribution
of sport-specific SNPs used in the non-athletes group [1,8]; therefore, obtaining additional information
in a large sample of a general population can be seen as valuable.
From an earlier pilot survey among general consumers in the Netherlands, we concluded that
a typical user of sports supplements and sports nutrition products is a young (<35 years) male, who
regularly takes part in sports (>once/week) and is a member of a sports club [5]. When subjects were
asked about their reasons for using DS’s and SNPs, we found a lower prevalence of sports-oriented
use (5.8% for DS’s and 21.6% for SNPs) compared to other studies [6,8].
Therefore, as part of the Dutch National Sport Study [9], we investigated the self-reported use
and the main reasons for use of DS’s and SNPs. The objectives of this survey were (a) to determine
the prevalence in the Dutch general population of dietary supplement and sports nutrition product
use, in general and for specific DS’s and SNPs; (b) to identify differences in use for gender, age, and
exercise frequency; and (c) to determine the main reasons for using DS’s, SNPs, or both, particularly
for physical performance purposes in comparison to general health purposes. Knowledge of the
prevalence and motivation for use of DS’s and SNPs, especially in non-athletes, is of relevance for
(sports) dieticians and health professionals giving dietary advice.
2. Materials and Methods
2.1. Study Design
The present study was part of the Dutch Sport nutrition and Supplement Study (DSSS), which
had been approved by the Ethics Board of Wageningen University. To obtain insight in nutritional
supplement use of a representative sample of the general population questions were integrated in
the Dutch National Sport Study (NSO). GfK Panel Services Benelux BV (GfK) conducted the survey
between 22 November 22 and 4 December 2013 using an Internet-based questionnaire (Bellview, Pulse
Train, North Palm Beach, FL, USA). To reduce selection bias, the questionnaire was given a neutral
title: “Health and exercise”. Moreover, those respondents submitting a completed questionnaire were
rewarded with an incentive (bonus points with a value of €1.60 that could be spent within the GfK
panel rewarding system), which encouraged those respondents that were not primarily interested in
health and exercise to participate. The average duration for filling out the total NSO questionnaire was
16 min, with 2 min for the sport-specific nutrition questions.
2.2. Study Population
Out of a panel of 10,000 representative households, 2350 participants received an invitation to fill
out the questionnaire. Within thirteen days, 1544 questionnaires were returned (response percentage
of 66%), which was considered to deliver a representative sample of the population in the Netherlands
for example in terms of age (15–80 years), gender (50%–50% men and women), education level (35%
lower education; 42% middle-education; 23% higher education), and ethnicity (80% autochthonous;
8% Western-immigrant; 12% non-Western immigrant).
2.3. Questions
To investigate the prevalence of dietary supplement and sports nutrition product use, in general
and for specific DS and SNP subcategories, a questionnaire was developed that examined the
self-reported use of DS’s and SNPs in the previous 12 months. All products questioned are shown in
Table 1. Dietary supplements were products classified as supplements that prevent or treat a perceived
nutrient deficiency, i.e., vitamins, minerals, and essential fatty acids. Ergogenic supplements were
also included in this category, because they could be used for health purposes as well as performance
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improvement. Sport nutrition products were macronutrient containing beverages, i.e., sports drinks
(electrolyte- and carbohydrate-containing drinks for rehydration and refuelling and energy drinks
containing mainly carbohydrate for refuelling) and recovery drinks (containing a combination of
carbohydrate and protein aiming to optimize post-exercise recovery), to provide a more convenient
form of nutrients in situations where everyday foods are not practical—particularly to address the
nutritional needs/goals of an exercise session. All DS’s that could be selected were pre-defined, with
an option to indicate “none” or “other” use; in case of SNPs, the option “none of these supplements”
was included.
The questions asked were: (1) Which dietary supplements have you used in the last twelve
months? (pre-selected options); (2) Which sports nutrition products have you used in the last twelve
months? (pre-selected options); (3) and (4) Please indicate the main reason for using these products
(DS’s and(or) SNPs). Subjects were asked to select only one option: for health purposes, for physical
performance purposes, to improve both, or for other purposes. Gender and sporting frequency were
detected as part of the general questionnaire. Respondents were asked to select one or more sports
out of a pre-specified list of 44 sports and an “other” option. The exercise frequency (per year) was
obtained by an open question that was part of the annual NSO questionnaire: How many times have
you exercised in the last twelve months?
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Table 1. Prevalence of use of dietary supplements and sports nutrition products.
Gender
Total

Age (Years)

Sporting Frequency per Year

Men

Women

15–20

21–35

36–50

51–65

66–80

0

1–11

12–59

60–119

>120

(n = 791)

(n = 753)

(n = 111)

(n = 358)

(n = 400)

(n = 422)

(n = 253)

(n = 401)

(n = 137)

(n = 484)

(n = 275)

(n = 247)

A

B

C

D

E

F

G

H

I

J

K

L

32 (29–35) a

26 (18–34)

32 (27–37) f,g

29 (25–31)

25 (21–29)

23 (18–28)

22 (18–26)

24 (17–31)

27 (23–31)

34 (28–40) h,i,j

34 (28–40) h,i,j
22 (17–27) h

Dietary supplements
Multivitamins/
minerals

28 (26–30)

23 (20–26)

Vitamin C

19 (17–21)

17 (14–20)

21 (18–24)

20 (13–27)

23 (19–27) g

19 (15–23)

19 (15–23)

13 (9–17)

15 (11–19)

17 (11–23)

20 (16–24)

22 (17–27) h

Vitamin D

16 (14–18)

12 (10–14)

20 (17–23) a

13 (7–19)

17 (13–21)

12 (9–15)

16 (12–18)

21 (16–26) e

14 (10–18)

16 (10–22)

15 (12–18)

17 (13–21)

18 (13–23)

Calcium

8 (7–9)

5 (3–7)

11 (9–13) a

7 (2–12)

6 (3–9)

5 (3–7)

11 (8–14) d,e

14 (10–18) c,d,e

7 (5–9)

7 (3–11)

6 (4–8)

9 (5–13)

13 (9–17) h,j

Magnesium

7 (6–8)

3 (2–4)

10 (8–12) a

10 (4–16) d,e

5 (3–7)

4 (2–6)

9 (6–12) d,e

9 (5–13) e

7 (5–9)

5 (1–9)

5 (3–7)

6 (3–9)

11 (7–15) h,j,k

Essential fatty
acids/fish oil

5 (4–6)

3 (2–4)

6 (4–8) a

6 (2–10)

4 (2–6)

5 (3–7)

6 (4–8)

3 (1–5)

3 (1–5)

4 (1–7)

6 (4–8)

6 (3–9)

4 (1–7)

Iron

5 (4–6)

4 (3–5)

7 (5–9) a

8 (3–13)

7 (4–10)

5 (3–7)

4 (2–6)

5 (2–8)

4 (2–6)

6 (2–10)

5 (3–7)

7 (4–10)

8 (5–11) h

Caffeine

5 (4–6)

6 (4–8)

5 (4–6)

16 (9–23) d,e,f,g

8 (5–11) e,f,g

3 (1–5)

3 (1–5)

2 (0–4)

3 (1–5)

3 (0–6)

6 (4–8) h

6 (3–9) h

8 (5–11) h

Probiotics

7 (6–8)

4 (3–5)

9 (7–11) a

7 (2–12)

7 (4–10)

7 (5–9)

7 (5–9)

5 (2–8)

5 (3–7)

5 (2–8)

7 (5–9)

8 (5–11)

7 (4–10)

Zinc

3 (2–4)

3 (2–4)

2 (1–3)

2 (0–4)

3 (1–5)

2 (0–4)

3 (1–5)

3 (1–5)

1 (0–2)

4 (1–7)

3 (1–5)

2 (0–4)

4 (1–7) h

Creatine

1 (0–2)

1 (0–2)

1 (0–2)

1 (´1–3)

2 (1–3) f

1 (0–2) f

0

1 (1–3)

0

0

1 (0–2)

0

4 (1–7) h,j

B-alanine

1 (0–2)

1 (0–2)

1 (0–2)

1 (´1–3)

1 (0–2)

0

1 (0–2)

1 (0–2)

0

1 (0–2)

1 (0–2)

0

2 (0–4) h

Beetroot
juice/nitrate

1 (0–2)

1 (0–2)

1 (0–2)

0

0

2 (1–3)

1 (0–2)

2 (0–4)

0

1 (0–2)

1 (0–2)

2 (0–4)

2 (0–4)

Sodium bicarbonate

1 (0–2)

1 (0–2)

1 (0–2)

1 (´1–3)

0

1 (0–2)

1 (0–2)

1 (0–2)

1 (0–2)

1 (0–2)

0

1 (0–2)

1 (0–2)

HMB *

0

1 (0–2)

0

2 (0–4)

0

1 (0–2)

0

0

0

1 (0–2)

1 (0–2)

0

1 (0–2)

Quercetin

0

0

0

0

0

1 (0–2)

0

0

0

1 (0–2)

0

0

0

4 (3–5)

3 (2–4)

5 (3–7) a

5 (0–10)

6 (3–9) e,f

3 (1–5)

3 (1–5)

3 (1–5)

3 (1–5)

5 (2–8)

3 (2–4)

5 (2–8)

7 (4–10) h,j

51 (50–52)

57 (56–58)

44 (42–46)

55 (41–59)

43 (40–46)

53 (51–55)

52 (50–54)

54 (52–56)

59 (57–61)

49 (46–52)

50 (49–51)

47 (44–50)

44 (41–47)

Other than these
DS’s
None

Sports nutrition products
Energy drinks

22 (20–24)

27 (24–30) a

16 (13–19)

43 (34–52) e,f,g

36 (31–41) e,f,g

21 (17–25) f,g

13 (10–16) g

2 (0–4)

10 (7–13)

21 (14–28) h

25 (21–29) h

26 (5) h

29 (6) h

Isotonic drinks

19 (17–21)

23 (20–26) a

15 (12–18)

37 (28–46) d,e,f,g

27 (22–32) e,f,g

21 (17–25) f,g

11 (8–14) g

5 (2–8)

5 (3–7)

17 (11–23) h

20 (16–24) h

28 (5) h,i,j

30 (6) h,i,j

Protein shakes

5 (4–6)

5 (3–7)

5 (3–8)

7 (2–12) f,g

10 (7–13) e,f,g

6 (4–8) f,g

3 (2–4)

2 (0–4)

2(1–3)

3 (0–6)

5 (3–7) h

7 (3) h

14 (4) h,i,j,k

Recovery drinks

3 (2–4)

5 (3–7) a

1 (0–2)

7 (2–12) f

5 (3–7) f

3 (1–5)

1 (´1–3)

0

0

1 (-1–3)

3 (1–5)

4 (2)

8 (3) i,j,k

Energy gels

1 (0–2)

1 (0–2)

1 (0–2)

1 (´1–3)

1 (0–2)

2 (1–3) f

0

0

0

1 (0–2)

0

1 (1)

4 (2) j,k

66 (64–68)

61 (58–64)

72 (69–75)

38 (37–39)

49 (48–50)

64 (63–65)

80 (76–84)

92 (88–96)

86 (85–87)

67 (66–68)

64 (60–68)

55 (54–56)

52 (51–53)

None of these SNPs

Sample size n = 1544, and sample size per subgroup was given as (n). All data is presented as a percentage and 95 CI. Capital letters are used as a label for subgroups within categories
for gender, age, and sporting frequency. Lower case letters displayed below a specific value indicate that this value is significantly larger than the corresponding capital letters. * HMB:
beta-hydroxy-beta-methylbutyrate.
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2.4. Statistical Analysis
After terminating the registration period results were entered into SPSS (IBM SPSS Statistics,
version 20, IBM Corporation, New York, United States). All self-reported results are given as
percentages. For each value, a 95% confidence interval was estimated and expressed as a percentage
‘
based on the following formula (p(1-p)/n), of which p is the sample proportion and n is the sample
size. Individual (2 ˆ 2) chi-square tests were used to assess whether there was a difference in the
expected distribution of DS and SNP use within tied subcategories such as gender, age, and sporting
frequency. Results were considered significantly different at P ď 0.05. No correction was calculated for
multiple comparisons because of the relatively small number of equations between each subcategory.
3. Results
A response rate of 66% within 13 days resulted in a sample size of n = 1544 with comparable
numbers of men (n = 791) and women (n = 753). The largest proportion, 76% of the sample, was aged
between 21 and 65 years. Of the total study population, 35% reported that they were not engaged
in any sporting activity or only 1–11 times a year in the last twelve months and are considered
sedentary, while 31% of the population exercised between 12 and 59 times a year. One third of the
study population (33%) indicated that they were a member of a sports club, and most of the subjects
performed recreational sports without a competitive element (77%). Table 1 contains numbers (n) of
participants in specific subgroups.
3.1. Prevalence
The most reported DS’s were multivitamin/mineral supplements, vitamin C, and vitamin D.
The most frequently reported SNPs were energy drinks and isotonic drinks (Table 1). With regard to
total prevalence of DS and SNP use in total, 62% (95% CI: 60–64) of the study population reported the
use of DS’s, SNPs, or both. The percentage use of products categorized as DS’s or SNPs was only 28%
(95% CI: 26–30) and 12% (95% CI: 10–14), respectively. In total, 38% (95% CI: 36–40) did not report
using any type of product (Table 2).
As shown in Table 1, men reported using more SNPs, such as energy drinks, isotonic drinks, and
recovery drinks, than women, except for protein shakes and energy gels. Women reported a higher
proportion of vitamin and mineral supplements, essential fatty acids, probiotics, and other DS’s than
did men. No differences between men and women were seen for the use of ergogenic supplements,
such as caffeine and creatine.
The use of dietary supplements was different between age categories, as can be seen in Table 1.
For example, vitamin D and calcium supplement use was higher in the oldest age category of
66–80 years. Moreover, magnesium was high in both the youngest age group of 15–20 years and the
oldest age groups of 51–65 and 66–80 years. The sport-specific use of caffeine (defined as tablet/capsule,
energy drink/sport nutrition product, coffee, or an equivalent) was especially high in the two youngest
age groups of 15–20 and 21–35 years old. Regarding SNPs, energy drink, isotonic drink, and protein
shake prevalence was the highest in the two youngest age categories of 15–20 and 21–35 years.
The prevalence of the use of recovery drinks declined as age increased. In general, some differences
between age groups existed, resulting in a higher prevalence in the use of SNPs or in the combination
of DS’s and SNPs (i.e., using both) in the younger categories (15–20 years and 21–35 years) compared
with the older age categories (51–65 years and 66–80 years), as shown in Table 2.
The part of the population that exercised >60 times a year reported the greatest consumption of
SNPs. This group also reported the highest percentages for the single product use of multivitamin
and minerals, vitamin C, isotonic drinks, energy drinks, protein drinks, recovery drinks, and energy
gels (Table 1). People who did not exercise, or who exercised less than 11 times a year, reported the
highest non-use (51%) of DS’s and SNPs (Table 2). This percentage was significantly higher than all
categories with active participation in sports. Nevertheless, of those participants reporting no exercise,
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a relatively large number still indicated using SNPs (8%, (95% CI: 5–11)) or a combination of DS’s and
SNPs (7%, (95% CI: 5–9)). The frequency of SNP use found in those not exercising was equal to those
exercising 1–11 times a year in the case of those reporting only the use of SNPs (8% (95% CI: 5–11)
vs. 9% (95% CI: 4–14)). This was not the case for combined use of DS’s and SNPs between those not
active and those exercising 1–11 times a year (7% (95% CI: 5–9) vs. 24% (95% CI: 17–31)). Overall, this
resulted in a relative large group of sedentary individuals using SNPs.
3.2. Reasons
Most subjects reported health reasons as the main motivation for using DS’s, with a range of
61–89% among categories (Table 3). Improvement of physical performance was not frequently selected
as a single reason for use (range 1–8% for different subcategories), although the combined reason
(health and performance) was reported frequently in some but not all groups. This was most frequently
seen in the age group of 15–20 years (25% (95% CI: 19–31)), and the group exercising >120 times a year
(22% (95% CI: 18–26)). Furthermore, for SNP use, health reasons were more frequently indicated
than performance reasons, with, for health, a range of 17–43% among categories (Table 3), although
“other reasons” was answered more frequently (range: 24%–67%). The group exercising >120 times,
in comparison with other subcategories, most frequently reported “physical performance purposes”
as reasons for use: 23% (95% CI: 19–27] indicated performance as the sole reason, while 34% (95 CI:
29–39) indicated the combined reason of health and performance as the main argument for use.
Women more frequently reported health reasons as their motivation for DS use than men (84%
(95% CI: 80–88) vs. 72% (95% CI: 69–75)), but not for SNPs (33% (95% CI: 31–35) vs. 25% (95% CI: 23–27)).
Men reported higher percentages for physical performance purposes and a combination of health and
physical performance purposes as the most important reason for DS and SNP use than women.
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Table 2. Combined prevalence of use or non-use of dietary supplements and sports nutrition products or both for different groups.
Age (Years)
Total

Sporting Frequency per Year

15–20

21–35

36–50

51–65

66–80

0

1–11

12–59

60–119

>120

(n = 111)

(n = 358)

(n = 400)

(n = 422)

(n = 253)

(n = 401)

(n = 137)

(n = 484)

(n = 275)

(n = 247)

C

D

E

F

G

H

I

J

K

L

28 (26–30)

10 (4–16)

22 (18–26) c

23 (19–27) c

38 (34–42) c,d,e

40 (34–46) c,d,e

35 (30–40) j,k,l

27 (19–35)

27 (24–31)

24 (19–29)

25 (20–30)

SNPs

12 (10–14)

27 (19–35) d,e,f,g

16 (12–20) f,g

13 (10–16) g

9 (6–12) g

2 (0–4)

8 (5–11)

9 (4–14)

12 (9–15) h

16 (12–18) h,i

17 (12–22) h,i

Both

21 (19–23)

35 (26–44) e,f,g

35 (30–40) e,f,g

24 (20–28) f,g

11 (7–15) g

6 (3–9)

7 (5–9)

24 (17–31) h

24 (20–28) h

29 (24–33) h

31 (25–37) h,j

None

38 (36–40)

28 (20–36)

27 (22–32)

41 (36–47) c,d

43 (38–48) c,d

52 (46–58) c,d,e,f

51 (46–56) i,j,k,l

40 (32–48)

37 (33–41)

31 (25–36)

27 (21–33)

DS’s

Sample size n = 1544, and sample size per subgroup was given as (n). All data is presented as a percentage and 95 CI. DS = dietary supplement; SNP = sports nutrition product. Capital
letters are used as a label for subgroups within categories for gender, age, and sporting frequency. Lower case letters displayed below a specific value indicate that this value is
significantly larger than the corresponding capital letters.

Table 3. Percentage of health or performance reasons for the use of dietary supplements and sports nutrition products.
Gender
Total

Age (Years)

Sporting Frequency per Year

Men

Women

15–20

21–35

36–50

51–65

66–80

0

1–11

12–59

60–119

>120

(n = 791)

(n = 753)

(n = 111)

(n = 358)

(n = 400)

(n = 422)

(n = 253)

(n = 401)

(n = 137)

(n = 484)

(n = 275)

(n = 247)

A

B

C

D

E

F

G

H

I

J

K

L

79 (77–81)

72 (69–75)

84 (80–88) a

61 (53–69)

74 (69–79)

81 (76–86) c

85 (80–90) c,d

85 (79–91) c,d

89 (84–94) i,j,k,l

79 (71–87) i

79 (75–83) i

80 (74–86) i

66 (60–72)

3 (2–4)

5 (4–6) b

1 (0–2)

4 (1–7)

4 (2–6) f

4 (3–5) f

1 (0–2)

1 (0–2)

0

8 (5–11)

3 (2–4)

2 (1–3)

3 (1–5)

Both

11 (10–12)

17 (15–19) b

7 (6–8)

25 (19–31) d,c,f,g

12 (9–15)

9 (7–11)

9 (7–11)

9 (7–11)

1 (0–2)

7 (4–10) h

11 (9–13) h

14 (11–17) h

22 (18–26) h,i,j

Other

7 (6–8)

6 (5–7)

9 (7–11)

10 (6–14)

11 (9–13)

6 (4–8)

6 (4–8)

5 (3–7)

10 (8–12) k

6 (3–9)

8 (6–10)

4 (2–6)

9 (6–12)

Dietary supplements
Health
Performance

Sports nutrition products
Health

29 (27–31)

25 (23–27)

33 (31–35)

17 (11–23)

25 (22–28)

32 (29–35) c

40 (37–43) c,d

43 (41–45) c

31 (29–33) i

35 (30–40) i

29 (26–32) i

33 (29–37) i

18 (14–22)

Performance

12 (11–13)

15 (13–17) b

7 (6–8)

8 (4–12)

16 (13–19) f

12 (10–14) f

4 (3–5)

5 (4–6)

0

9 (6–12)

10 (8–12)

10 (7–13)

23 (19–27) i,j,k

Both

23 (22–24)

28 (26–30) b

17 (15–29)

28 (21–35) d

17 (14–20)

24 (21–27)

29 (27–31) d

29 (27–31)

2 (1–3)

11 (8–14) h

26 (23–29) h,i

23 (19–27) h

34 (29–39) h,i

Other

37 (35–39)

32 (30–34)

43 (41–45) a

46 (38–54) e,f

41 (37–44) f

32 (29–35)

27 (25–29)

24 (22–26)

67 (64–70)

45 (39–51)

34 (31–37)

33 (29–37)

25 (21–29)

Sample size n = 1544, and sample size per subgroup was given as (n). All data is presented as a percentage and 95 CI. Capital letters are used as a label for subgroups within categories
for gender, age and sporting frequency. Lower case letters displayed below a specific value indicate that this value is significantly larger than the corresponding capital letters.
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4. Discussion
Almost two-thirds of the respondents indicated having used DS’s, SNPS, or both in the previous
twelve months. DS’s were used more frequently than SNPs, with improving health being the most
important motivating factor. The most frequently reported products used were, for DS’s, vitamin and
mineral supplements, and, for SNPs, energy drinks. DS use was most frequently reported by women
and older people. On the other hand, men, young people, and those exercising most frequently reported
the highest use of SNPs. Women tended to indicate general health considerations more frequently
compared to men as their main reason, whereas men reported physical performance purposes as
their main reason for use more often than women. Remarkably, even sedentary respondents reported
a relatively high prevalence of SNP use.
4.1. Prevalence and Reasons
Combined use of DS and SNP intake of specific groups and populations has been previously
reported, ranging from 22% to 98% based on different methods [1–4,6,8,10–18], while we measured
a substantial percentage of 61% (combining both DS’s and SNPs) in the current study. Only a few
studies have focused on the sport-specific use of DS’s and SNPs in non-athletes [1,6,14]. Although the
combined DS and SNP use in the present study is lower than in most recent studies with athletes [2–4],
it is much higher than the reported 4.8% in a small group of non-athletic controls (n = 60) as presented
previously [1]. This may be explained by geographical differences indicating the relevance of this type
of study for specific regions worldwide.
Overall DS use in this Dutch sample (49%) is similar to DS use of a representative sample of the
US population (i.e., 52% [19]) and data based on the latest Dutch Food Consumption Survey (VCP) [20].
This VCP was also questioning dietary supplement use throughout the year, and showed a range of
26–36% for men and 34–54% for women across different age groups. The results of the present study
are at the upper end of the results of the VCP, most likely due to including or not including specific
types of DS’s (for example ergogenic supplements), but also reflecting some of the differences in our
population with those of the VCP (maybe as a result of including those interested in a questionnaire
about health and exercise), despite the fact that we included a representative sample of the Dutch
population. As observed previously, multivitamins, vitamin C, and vitamin D were most frequently
reported [19–21].
Gender differences found in the present study are in line with results found earlier in a study
including 1689 non-athletes as controls of an athletic population [8]. These authors reported a difference
in total nutritional supplement use—a combination of DS’s and SNPs—between men (32%) and women
(52%) [8]. We found a similar gender difference although the total prevalence of DS and SNP use was
higher in our study, and the difference between both groups was much smaller: 60% vs. 64% for men
and women, respectively. Interestingly, the women in our study reported higher DS use compared
with men (36% vs. 20%), while men reported a higher prevalence of SNPs. This gender difference was
also previously detected by others [2,8,13,22]. An explanation might be that DS’s are more frequently
linked to health, whereas SNPs are more frequently associated with physical performance. This would
be in line with our observations that women reported “health” more often as the reason for use, while
men reported “physical performance.” In contrast, some studies did not find a gender difference [3] or
in fact found the opposite [1,12], which may also depend on the definitions used for DS’s and SNPs.
It is interesting to note that, compared with older respondents, younger respondents use more
SNPs or both SNPs and DS’s. This contrasts with some previous investigations that indicated a higher
prevalence of nutritional supplement use in adult athletes compared with adolescents [23,24]. It can
be speculated that SNPs, such as sports drinks and energy drinks, have become increasingly popular
among younger individuals in recent years. This might be attributed to marketing strategies of
companies producing these type of products that are appealing to young athletes, resulting, for
example, in parents buying these drinks at the supermarket for their children to replenish energy and
fluid at half-time during their sports activities on the weekend.
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Our findings are also in line with the National Health and Nutrition Examination Study.
That study revealed comparable trends for those being active (>120 times a year in the present
study vs. vigorous in NHANES), reporting the highest percentages for total DS use, but also for the
top ranked products like multivitamin/mineral and vitamin C [19].
4.2. Strengths and Limitations
The novelty of this paper is that we examined the use of DS’s and SNPs in a representative sample
of a general population in relation to reasons for use, i.e., health purposes, physical performance
purposes, both, or other reasons, for the total category of DS’s, SNPs, or combined use of DS’s and
SNPs. To the best of our knowledge, this is the first study investigating the general reason for use
(health, performance, or both) of both DS’s and SNPs in a general population. Besides this, we used
a sound sampling strategy with a strong response rate.
An important added value of the present study is that it evaluated the prevalence of intake
of DS’s and SNPs separately, as well as the different types of products used—an insight which has
generally not been provided in other large cohort publications [19–21,25,26]. For example, there does
not seem to be any nutritional substantiation for energy-containing SNPs used by the majority of the
non-exercising population. Combining DS’s and SNPs will not provide this insight.
The estimated proportions with a confidence interval (CI) of 95% are relatively small, which
increases the likelihood that the true value of the respondents will actually lay close to the reported
average percentage.
As we did not investigate frequency of use or quantity, this should be investigated in the near
future. As a consequence, our results reflect the total prevalence of respondents using a product at
least once in this period. This may inflate the results for prevalence of use; on the other hand, others
have questioned nutritional supplement use in the last 12 months [27], which can be seen as indicative
for the (absolute) prevalence of this type of product and the difference in proportion between products
and categories.
Since we were limited by the number of questions that could be included in the questionnaire,
we chose to pre-select the most relevant types of DS’s and SNPs. In the case of SNPs, sports energy
bars are missing in this category because we focused on fluid-based SNPs; therefore, the prevalence of
SNP use in our study could be underestimated, but should at least give a representative picture of
fluid-based SNP use. It could be debated why, for example, ergogenic supplements such as creatine
and B-alanine were classified as DS’s, as others would put these in the SNPs category because of
their sports-performance-enhancing claims. On the other hand, some but not all of these ergogenic
supplements could be used for health purposes as well. For example, there is a relation between the
nitrate in beetroot juice and blood pressure. Quercitin is a polyfenol that could also be related to health
and caffeine and seen from a healthy life style perspective, for example, to stimulate energy metabolism
to enhance body weight loss. As there is not a single definition, either legal or within nutritional
science, of what constitutes a dietary supplement [28], we chose to combine all supplements based
on tablets, capsules, drops, and so on in small doses, mostly defined in mg or mcg. As the included
sport nutrition products were defined as those delivering substantial energy, macronutrients, fluid, or
a combination of the three. In this case, classifying ergogenics as DS’s could affect the prevalence of
sport-specific use as a reason. On the other hand, the prevalence of the reason for physical performance
regarding DS’s is only 14%, compared with 79% using DS’s for health purposes. The contribution of
these ergogenic supplements on sport-specific use can be stated as limited. Still, this can be seen as
a limitation that could have been prevented if we divided these categories beforehand.
As health is the main reason for use of DS’s, SNPs, or both, these observations suggest that
the general population has the impression that both DS’s and SNPs are considered a healthy choice.
An obvious question is whether the majority of this population needs these products, and whether the
products used actually enhanced their sporting performance or influenced their health.
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5. Conclusions
This study shows a high prevalence of DS and SNP use among the general population. Dietary
supplement use was most frequently reported by women and older people, while men, young people,
and those exercising most frequently reported the highest use of SNPs. Next to improving health,
improvement of physical performance appears to be an important objective for both DS’s and SNPs,
and the combined use of these products. It can be questioned whether the use of SNPs fits all
respondents’ physical activity needs and in particular for those classified as being sedentary.
Acknowledgments: The Dutch National Sport Study (NSO) was partly funded by a grant from the Ministry of
Health, Welfare and Sport. The writing of this article as part of the Dutch Sport nutrition and Supplement Study
was made possible by a regional government grant as part of the Eat2Move project of the province of Gelderland,
the Netherlands. Special thanks to Jeanne de Vries and Andy Maytum for giving feedback on the manuscript.
Author Contributions: F.W. and R.v.d.D. designed the research; R.v.d.D. and F.W. conducted the research;
R.v.d.D., F.W., I.C., and M.M. analyzed the data and performed statistical analysis; R.W. and M.M. had primary
responsibility for the final content. All authors have read and approved the manuscript.
Conflicts of Interest: All authors declare no conflicts of interest.

Abbreviations
The following abbreviations are used in this manuscript:
DS’s
SNPs
NSO
DSSS

Dietary Supplements
Sport Nutrition Products
Dutch National Sport Study (in Dutch: Nationaal SportOnderzoek)
Dutch Sport nutrition and Supplement Study

References
1.

2.

3.
4.
5.

6.
7.

8.

9.
10.

Giannopoulou, I.; Noutsos, K.; Apostolidis, N.; Bayios, I.; Nassis, G.P. Performance level affects the dietary
supplement intake of both individual and team sports athletes. J. Sports Sci. Med. 2013, 12, 190–196.
[PubMed]
Kang, M.; Kim, D.W.; Baek, Y.J.; Moon, S.H.; Jung, H.J.; Song, Y.J.; Paik, H.Y. Dietary supplement use and its
effect on nutrient intake in Korean adult population in the korea national health and nutrition examination
survey iv (2007–2009) data. Eur. J. Clin. Nutr. 2014, 68, 804–810. [CrossRef] [PubMed]
Tavani, A.; Colombo, P.; Scarpino, V.; Zuccaro, P.; Pacifici, R.; La Vecchia, C. A survey of dietary supplement
use among Italian sporting club athletes. Nutrafoods 2014, 13, 29–34. [CrossRef]
Wiens, K.; Erdman, K.A.; Stadnyk, M.; Parnell, J.A. Dietary supplement usage, motivation, and education in
young, Canadian athletes. Int. J. Sport Nutr. Exerc. Metab. 2014, 24, 613–622. [CrossRef] [PubMed]
Wardenaar, F.C.; Ceelen, I.J.M.; Van den Dool, R.; Witkamp, R.; Mensink, M. Het gebruik van
voedingssupplementen en sportvoeding door meer en minder actieve nederlanders—Een inventarisatie op
basis van het nationaal sport onderzoek 2012 onder de nederlandse bevolking (use of dietary supplemenets
and sport nutrition products in the dutch general population). Ned. Tijdschri. Voeding Diet. 2014, 69, S1–S9.
(In Dutch)
Kristiansen, M.; Levy-Milne, R.; Barr, S.; Flint, A. Dietary supplement use by varsity athletes at a Canadian
university. Int. J. Sport Nutr. Exerc. Metab. 2005, 15, 195–210. [PubMed]
Sette, S.; Le Donne, C.; Piccinelli, R.; Arcella, D.; Turrini, A.; Leclercq, C.; Group, I.-S.S. The third Italian
national food consumption survey, inran-scai 2005-06—Part 1: Nutrient intakes in Italy. Nutr. Metab.
Cardiovasc. Dis. 2011, 21, 922–932. [CrossRef] [PubMed]
Sundgot-Borgen, J.; Berglund, B.; Torstveit, M.K. Nutritional supplements in Norwegian elite
athletes—Impact of international ranking and advisors. Scand. J. Med. Sci. Sports 2003, 13, 138–144.
[CrossRef] [PubMed]
Mulier Instituut. Nationaal Sportonderzoek 2013. Available online: http://www.mulierinstituut.nl/
projecten/sportdeelname/nationaal-sportonderzoek-nso/2013-2/ (accessed on 23 April 2016).
Chen, S.; Binns, C.W.; Maycock, B.; Liu, Y.; Zhang, Y. Prevalence of dietary supplement use in healthy
pre-school chinese children in Australia and China. Nutrients 2014, 6, 815–828. [CrossRef] [PubMed]

Sports 2016, 4, 33

11.
12.

13.
14.
15.

16.

17.
18.
19.

20.

21.
22.
23.
24.
25.

26.

27.
28.

11 of 11

De Silva, A.; Samarasinghe, Y.; Senanayake, D.; Lanerolle, P. Dietary supplement intake in national-level Sri
Lankan athletes. Int. J. Sport Nutr. Exerc. Metab. 2010, 20, 15–20.
Evans, M.W.J.; Ndetan, H.; Perko, M.; Williams, R.; Walker, C. Dietary supplement use by children and
adolescents in the united states to enhance sport performance: Results of the national health interview
survey. J. Prim. Prev. 2012, 33, 3–12. [CrossRef] [PubMed]
Froiland, K.; Koszewski, W.; Hingst, J.; Kopecky, L. Nutritional supplement use among college athletes and
their sources of information. Int. J. Sport Nutr. Exerc. Metab. 2004, 14, 104–120. [PubMed]
Heikkinen, A.; Alaranta, A.; Helenius, I.; Vasankari, T. Dietary supplementation habits and perceptions of
supplement use among elite finnish athletes. Int. J. Sport Nutr. Exerc. Metab. 2011, 21, 271–279. [PubMed]
MacKay, D.; Wallace, T.C. Re: Dietary supplement use by children and adolescents in the united states to
enhance sport performance: Results of the national health interview survey. J. Prim. Prev. 2012, 33, 225–227.
[CrossRef] [PubMed]
Petroczi, A.; Naughton, D.P.; Pearce, G.; Bailey, R.; Bloodworth, A.; McNamee, M. Nutritional supplement
use by elite young uk athletes: Fallacies of advice regarding efficacy. J. Int. Soc. Sports Nutr. 2008, 5, 22.
[CrossRef] [PubMed]
Scofield, D.E.; Unruh, S. Dietary supplement use among adolescent athletes in central nebraska and their
sources of information. J. Strength Cond. Res. 2006, 20, 452–455. [PubMed]
Yu, S.M.; Kogan, M.D.; Huang, Z.J. Vitamin-mineral supplement use among US women, 2000. J. Am. Med.
Women’s Assoc. 2003, 58, 157–164.
Radimer, K.; Bindewald, B.; Hughes, J.; Ervin, B.; Swanson, C.; Picciano, M.F. Dietary supplement use by
us adults: Data from the national health and nutrition examination survey, 1999–2000. Am. J. Epidemiol.
2004, 160, 339–349. [CrossRef] [PubMed]
Van Rossum, C.T.M.; Fransen, H.P.; Verkaik-Kloosterman, J.; Buurma-Rethans, E.J.M.; Ocké, M.C. Dutch
National Food Consumption Survey 2007–2010: Diet of Children and Adults Aged 7 to 69 Years; RIVM Report
350050006; National Institute for Public Health and the Environment: Bilthoven, The Netherlands, 5 October
2011; pp. 521–522.
Timbo, B.B.; Ross, M.P.; McCarthy, P.V.; Lin, C.T. Dietary supplements in a national survey: Prevalence of
use and reports of adverse events. J. Am. Diet. Assoc. 2006, 106, 1966–1974. [CrossRef] [PubMed]
Huang, S.H.; Johnson, K.; Pipe, A.L. The use of dietary supplements and medications by Canadian athletes
at the atlanta and sydney olympic games. Clin. J. Sport Med. 2006, 16, 27–33. [CrossRef] [PubMed]
Braun, H.; Koehler, K.; Geyer, H.; Kleiner, J.; Mester, J.; Schanzer, W. Dietary supplement use among elite
young german athletes. Int. J. Sport Nutr. Exerc. Metab. 2009, 19, 97–109. [PubMed]
McDowall, J.A. Supplement use by young athletes. J. Sports Sci. Med. 2007, 6, 337–342. [PubMed]
Millen, A.E.; Dodd, K.W.; Subar, A.F. Use of vitamin, mineral, nonvitamin, and nonmineral supplements
in the united states: The 1987, 1992, and 2000 national health interview survey results. J. Am. Diet. Assoc.
2004, 104, 942–950. [CrossRef] [PubMed]
Schaffer, D.M.; Gordon, N.P.; Jensen, C.D.; Avins, A.L. Nonvitamin, nonmineral supplement use over
a 12-month period by adult members of a large health maintenance organization. J. Am. Diet. Assoc.
2003, 103, 1500–1505. [CrossRef] [PubMed]
Slater, G.; Tan, B.; Teh, K.C. Dietary supplementation practices of Singaporean athletes. Int. J. Sport Nutr.
Exerc. Metab. 2003, 13, 320–332. [PubMed]
Maughan, R.J.; Greenhaff, P.L.; Hespel, P. Dietary supplements for athletes: Emerging trends and recurring
themes. J. Sports Sci. 2011, 29 (Suppl. S1), S57–S66. [CrossRef] [PubMed]
© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

