
Methods: This cross sectional study was carried out among 280 Athletes training in Ondo Town, Nigeria. 
Respondents' socio-demographic characteristics, nutrition knowledge and lifestyle were determined by 
interviewer administered questionnaire. Nutritional status was assessed by anthropometry and dietary 

2pattern. Body Mass Index (kg/m ) and Body Fat (%) were calculated. Statistical Package for Social Science 
(SPSS) was used to analyse data. Association of variables was determined by chi-square having p<0.05.

ABSTRACT
Background: Nutrition knowledge influences food choices and adequate nutrition promotes optimal 
performance of athletics.
Objective: To assess association between nutrition knowledge, nutritional status and lifestyle.  

Results: Respondents' mean age was 21±3.9years. Males and females were 73.2% and 26.8% 
respectively. Majorities (83.9%) were undergraduates. Football (37.9%), volleyball (20.0%), basketball 
(12.9%) and track and field events (12.5%) were major athletics, 69.4% had good nutrition knowledge and 
73.9% normal weight, 15.0% overweight, 2.5% obese and 54.7% had good/excellent body fat. Cereal 
(57.8%), fruits (52.3%), flesh meat (52.8%), sea foods (45.1%), eggs (42.1%) and dairy products (48.1%) 
were regularly consumed, 66.1% trained at evening, 54.3% trained 1-2 days per week, 83.9% skipped 
breakfast. Significant associations were found between athletes' nutrition knowledge and lifestyle 
practices such as skipping of breakfast, taking of water bottle along for training, frequency of water 
consumption during training and consumption of carbonated drinks rather than water while thirsty. 
Conclusion: Many athletes have good nutrition knowledge. Overweight and obesity are prevalent; many 
skipped breakfast and consumed carbonated drinks instead of water while thirsty. Fruits vegetables and 
iron rich foods are not adequately consumed.  
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Introduction
Nutrition is essential in athletic training and 
performance. An athlete needs adequate calorie 
for physical activity and other nutrients especially 
protein, vitamins and minerals for muscle building, 
recovery, maintenance of healthy life and optimal 
athletic performance (1, 2). Continuous practice 
without adequate nutrition can lead to low 

endurance, more injury, delayed physical 
maturation, amenorrhea in female athletes, 
development of eating disorders, potential 
permanent growth impairment, exposure to 
infections, changes in � c a r d i o v a s c u l a r , 
endocrine, gastrointest inal ,  renal,  and 
thermoregulatory systems, and depression among 
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d =  a b s o l u t e  e r r o r  o r  p r e c i s i o n  i . e . 

Z= statistics corresponding to level of condence (1.96)

P= expected proportion in population based on 
previous studies or pilot studies, i.e.  0.582 was 
used in this study based on a previous study in 
Ibadan where 58.2% of athletes who had good 
nutrition knowledge was reported (13).

A purposive sampling technique was used to 
select two hundred and eighty (280) adult 
athletes within 18-40 years of age who gave 
verbal informed consents to participate in the 
study.

This is a cross-sectional study 

Study Population

Formula for calculating sample size was 
employed (12).Where n= sample size

Study Design

Study Area

athletes (3 4). Nutrition knowledge inuences 
food choices, dietary habits and practices of an 
individual (5) and source of nutrition information 
among athletes determines their level of nutrition 
knowledge and dietary practices (6, 7). It is 
important for an athlete to replace calorie burnt 
during training and athletic exercise and eat 
nutritious foods every day in order to adjust to 
hormonal and metabolic functions as well as to 
promote optimal performance in the subsequent 
activities (8). Most times athletes travel to 
different places for sport activities and commonly 
live in an unfamiliar environment with different 
food supplies, and this affects their food selection 
and subsequently the quality of their diets 
especially during period of athletics and this 
results in having some of athletes eating fast 
foods which have low nutrient density to satisfy 
their momentous hunger (9). Lack of adequate 
nutrition knowledge is one of the main factors 
responsible for athlete's poor dietary practices 
(10).Various nutrition problems are also common 
in poor population who depend solely on starchy 
foods as staples (11). The role of quality diet is 
indispensable in living a healthy life and nutrition 
knowledge is essential in making healthy food 
choice. This study focuses on assessing 
association between nutrition knowledge, 
nutritional status and lifestyle of athletes in Ondo 
town, Ondo State, Nigeria.

MATERIALS AND METHODS

Sample size calculation

The study was conducted among adult athletes at 
various sport training centers in Ondo town, 
Ondo state, Nigeria between December 2020 
and February 2021. The training centers where 
study participants trained include; Adeyemi 
College of Education Sport Complex, University of 
Medical Sciences Sport training Ground, Wesley 
University eld and Ondo Township Stadium. The 
choice of location was informed by availability of 
athletes at the training centers.

n = Z P(1-P)
2

d
2

Ethical Consideration

(0.05)Availability and consent of participants limit 
the total sample size used for the study to two 
hundred and eighty (280). Athletes included in 
the study belong to following athletic groups; 
Football, Volleyball, Basketball, Combat sports, 
Racket games, Track and Field events.

Ethical approval was obtained from Primary 
Health Care Authority, Ondo West Local 
Government, Ondo State, Nigeria.
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Nutritional status of respondents is dened by Body 
Mass Index (BMI), body fat percentage and dietary 
pattern presented on Tables 2.0 and 3.0 respectively. 
Large proportion (73.9%) of  respondents had 
normal weight. Only 8.6% were underweight. 
Overweight and obesity account for 15.0% and 2.5% 
respectively. More than half (54.7%) had good and 
excellent body fat. Signicant associations were 
observed between gender and body mass index 
(p=0.002) and percentage body fat. (p=0.000). 

Figure 1.0 shows level of nutrition knowledge of 
respondents. More than half (69.4%) of respondents 
had good nutrition knowledge, 29.9% had fair 
knowledge while only 0.4% had poor knowledge of 
nutrition. 

standard deviation, range, percentages, 
frequencies. The reliability test was performed on 
nutrition knowledge questions and cronbach's 
alpha obtained was 0.504. Cross tabulation was 
done to categorise variables. Association of 
variables was determined by chi-sqaure. Level of 
signicance was set at p<0.05.

RESULTS
Socio-demographic Characteristics of

Table 1?? presents  soc io-demographic 
characteristics of respondents. Large proportions 
(73.2%) of respondents were males while only 
26.8% were females. Their mean age was 
21±3.9years. Majority (84.6%) of them were 
young adults within age of 18 to 24 years. Large 
proportions (83.9%) were undergraduate 
students of tertiary institutions such as Wesley 
University (21.4%), Adeyemi College Education 
(27.5%) and University of Medical Sciences 
(32.9%) in Ondo. Very few (0.4%) did not have 
formal education. Most commonly performed 
athletics were football (37.9%), volleyball 
(20.0%), basketball (12.9%) and track and eld 
events (12.5%). Few of them performed racket 
games (9.6%) and combat sports (7.1%). Less 
than half (33.9%) got above N20, 000 as average 
income in a month. Majority of them (97.5%) 
were not married and more than half (58.9%) 
stayed outside the campus.

Respondents

Nutritional Status of Respondents

Nutrition Knowledge of Respondents

Respondents' dietary pattern shows most frequently 
consumed foods to be; cereal (57.8%), fruits (52.3%), 
esh meat (52.8%), sea foods (45.1%), eggs (42.1%) 
and dairy products (48.1%). More than half of the 
respondents rarely and occasionally consumed root 
and tubers (68.1%), legumes (66.4%), nuts and seeds 
(66.4%) as well as green leafy vegetables (58.7%) 
and organ meats (60.8%).

Nutritional status was determined by measuring 
anthropometric parameters such as weight, 
height, skinfold thickness and dietary pattern of 
respondents over a week. Respondents' weight, 
height and skinfold thickness were measured by 
bathroom weighing scale, stadiometer and 
skinfold caliper respectively. Adapted Food 
frequency questionnaire was used to assess 
dietary pattern on foods consumed across 12 
food groups over a week. Frequency of 
consumption was categorized into never (not 
consumption), rarely (once a week), occasionally 
(2 to 3 days), regularly (4-6 days) and daily 
(everyday). Economy plastic manual skinfold 
caliper was used to measure skinfold thickness at 
four sites; triceps, biceps, suprailiac and sub-
scapular skinfolds. A vertical fold of skin plus the 
underlying fat was grasped using the thumb and 
the index nger at the appropriate site with the 
calipers held in the right hand.  The skin fold was 
gently pulled away from the underlying muscle 
tissue. The skin-fold was elevated while the 
measurement is recorded. Two measurements of 
skin-fold thickness were taken and the mean was 
calculated. Formula compounded by Durnin and 
Womersley was used to estimate body fat 
percentage using skinfold test results as sum of 4 
measurements of skinfold thickness was 
calculated (14). The measurement at four sites 
relative to age and sex for each respondent was 
compared to values of reference table designed 
by Durnin and Womersley (15).

Statistical Package for Social Science (SPSS) 
version 21.0 was used to analyze data collected. 
Descriptive statistics performed include mean, 

Data Collection Procedures

Data Analysis

Interviewer administered questionnaire was used 
to assess participants' socio-demographic 
characteristics, medical history and nutrition 
knowledge. Questions on nutrition knowledge 
were set based on literature review and likert 
scale questionnaire was developed. Nutrition 
knowledge score was calculated based on 
responses of participants. Participants scored 1, 
for every correct answer and 0 for every wrong 
answer. Those that chose agree and strongly 
agree were scored 1 while those who chose 
disagree and strongly disagree were scored 0 for 
correct nutrition question. The scores were 
rounded up to 15points in total. Those that scored 
less than 5 were classied as having poor 
nutrition knowledge; those that scored 6-
10points were dened to have fair nutrition 
knowledge, while those that scored 11points and 
above were identied to have good nutrition 
knowledge. 
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Variables Male 

N(%)
Female
N(%)

Age (years) 

Mean(SD): 21±3.9
 

Range: 18-45years
 

18-24 years
 

25-31 years
 

32-38 years
 

≥39 years

 

 
 
 

169(60.4)
29(10.4)
 

4(1.4)
 

3(1.1)

 

 

68(24.3)
6(2.1)

 

1(0.4)
 

0(0.0)
 

Level of Formal Education
PLSCE

 

SSCE

 

B.Sc./undergraduate

 

Graduate

 

No formal Education

 

 

0(0.0)

 

11(3.9)

 

167(59.6)
26(9.3)

 

1(0.4)

 

 

1(0.4)

 

0(0.0)

 

67(23.9)
7(2.5)

 

0(0.0)

 

Respondents were students
Yes

 

No

 

 

168(60.0)
37(13.2)

 

 

67(23.9)
09(2.9)

 

Major athletics performed by Respondents
Football

 

Volleyball

 

Basketball

  

Combat sports

 

Racket games

 

Track and Field events

 
 

94(33.6)

 

31(11.1)

 

25(8.9)

 

14(5.0)

 

20(7.1)

 

21(7.5)

 

 
 

12(4.3)

 

25(8.9)

 

11(3.9)

 

06(2.1)

 

07(2.5)

 

14(5.0)

 

Occupation

 

Yes

 

No

 

 

53(18.9)

 

152(54.3)

 

22(7.9)

 

53(18.9)
Average monthly income (N)

 

5,000 –10,000

 

10,100 –20,000

 

20,100-30,000

 

30,100-40,000

 

40,100-50,000

 

>50,000

 

 

37(13.2)

 

100(35.7)
40(14.3)

 

10(3.6)

 

09(3.2)

 

09(3.2)

 

 

15(5.4)

 

33(11.8)
15(5.4)

 

07(2.5)

 

02(0.7)

 

03(1.1)

 

Marital status

 

Single 

 

Married 

 

 

200(71.4)

  

05(1.8)

 

 

73(26.1)
02(0.7)

 

Type of residence

 

School residence

 

Off-campus

 

85(30.4)

 

120(42.9)

 

30910.7)
45(16.1)

Table 1.0- Socio-demographic Characteristics of Respondents
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0.4% 

29.9%
 

69.4%

 Poor Knowledge

Fair Knowledge

Good Knowledge

Figure 1.0 Nutrition Knowledge Respondents

Variables Male 
N(%) 

Female
N(%)

Total  
N(%)

X2 P value

Body Mass Index
Underweight
Normal weight
Overweight 

Obese  

13(4.6) 

162(57.9)
28(10.0)
2(0.7) 

 

11(3.9)
45(16.1)
14(5.0)
1(0.4) 

 

24(8.6) 

207(73.9)
42(15.0) 

7(2.5) 

 

15.160 0.002* 

Body Fat (%)
Very poor 

Poor 

Fair 

Good 

Excellent 

Very lean

1(0.4) 

11(3.9) 

53(18.9)
109(38.9)
30(10.7)
1(0.4)

 

4(1.4) 

33(11.8)
24(8.6)
13(4.6)
1(0.4) 

0(0.0)

 

5(1.8) 

44(15.7) 

77(27.5) 

122(43.6)
31(11.1) 

1(0.4)

 

85.456 0.000* 

Table 2.0- Nutritional Status of Respondents

* Level of signicance at p<0.05

Signicant association was observed between 
respondents' nutrition knowledge and how often 
they skip breakfast (p=0.001), respondents having bottle 
water for training (p= 0.004), how often they took water 
to training (p= 0.020), consumption of soda 
rather than water while thirsty (p= 0.001) (Table 
5.0).

There is signicant association between gender 
and time spent on training (p=0.002), having 
water bottle for training (p=0.001), taking of 
water for training (p=0.001) and consumption of 
alcohol (p=0.009).

Association between Nutrition Knowledge and 
Lifestyle of Respondents

Lifestyle practices of respondents are presented on 
table 4.0. It was observed that more than half of 
respondents usually trained in the evening (66.1%) and on 
one to two days in a week (54.3%). Majority (85.7%) 
spent 30 mins and above while training. About 
half (49.6%) received information on adequate 
nutrition from coach, social media, internet and 
friends. Majority (83.9%) skipped breakfast.  
More than half (61.1%) had water bottle but only 
19.3% took it along every time to training.  Large 
proportion (80.4%) of them did not drink alcohol 
and more than half (66. 4%) were not taking 
supplement. Some (78.2%) of them consumed 
carbonated drinks while thirsty rather than water. 

Lifestyle Practices of Respondents
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body fat in determining body weight gain among 
athletes (22). More than half of athletes in this 
study had healthy body fatness. Foods most 
frequently consumed among them were cereal, 
fruits, esh meat, sea foods, eggs and dairy 
products. Roots and tubers, nuts and seeds, green 
leafy vegetables, organ meats and legumes were 
occasionally consumed. Individuals with greater 
nutrition knowledge have been previously 
reported to consume healthier foods, have better 
diet quality and normal blood pressure (23).
Findings show that more than half state the exact 
percentage of athletes in Ondo town, Nigeria 
usually train in evening and on 1-2 days in a 
week. The choice of period and number of days 
for training can be due to the fact that most of the 
athletes are undergraduates. They need to attend 
to their academic activities during the day. 
Majority of them spent 30 minutes and above 
while training. The major sources of athletes who 
had received nutrition education are; coach, 
social media, internet and friends. Arazi and 
Hosseini had earlier reported from their study 
among collegiate and non-collegiate athletes 
that nutrition knowledge can be gained through 
regular and wide-ranging educational programs 
as well as self-education (24). Similar experience 
is observed among athletes in this study that 
many of them did self-education in gaining 
nutrition knowledge.
Nowacka et al., (2016) evaluated intake of 
energy, basic nutrients and supplements with 
daily nutrition by professional Slalom canoeists 
without dietitians' control, before and after the 
nutritional education and found that nutrition 
education given by nutritionist dieticians 
improves eating habits (25). Athletes, coaches, 
athletic trainers, strength and conditioning 
specialists (SCSs) have busy schedules and 
gaining nutrition knowledge requires nutrition 
experts (26). Therefore, sport nutritionists who 
can develop a relationship with athletic staff and 
provide education and counseling about food 
and nutrition to athletes are needed in Nigeria. 
Proportion of athletes who regularly skipped 
breakfast in this study is lower than what was 
reported in their study among male athletes in 
Ibadan (17).  Athletes in this study showed that 
they know the relevance of hydration on physical 
wellbeing and athletic performance. This is 
evident in having more than half of them who 
regularly took drinking water along with them to 
training centers. Onowkakpor et al. (2018) had 
earlier expounded based on their ndings that 
avoidance of tobacco abuse, reduced alcohol 
intake and physical activity characterized practice 
of healthy lifestyle (27). Majority of athletes in this 
study claimed that they don't drink alcohol neither 

This study establishes that men engage in athletic 
activities more than their female counterparts in 
agreement with previous studies (13, 15, 16). 
However, proportion of male athletes in this study 
is higher than 42.7% male athletes reported in 
their cross-sectional study conducted among 
undergraduates in Ibadan, Nigeria (13). Mean 
age of athletes in this study is lower than 26.09 ± 
4.77years which was reported among male 
athletes in Ibadan, Nigeria (17). Having majority 
of athletes in this study being students and 
undergraduates of various tertiary institutions 
can be traced to training centres where 
participants are selected and it also indicates that 
most of athletes are literate persons who know 
value of physical exercise. Football is the highly 
performed athletics among the participants. 
Study conducted among National Collegiate 
Athletic Association also found out that 47.0% of 
athletes who participated in the study were 
footballers (18) and this shows that football is 
highly performed athletic. On average, most of 
athletes in this study had their monthly income 
within N10, 100- 30,000. This is not a surprise 
since majority of them are students and 
unmarried. It can be a reason for having many of 
them staying outside campus (possibly with their 
parents) as they might not be able to afford school 
hostels.

Nutritional status of athletes in this study was 
determined by Body Mass Index (BMI) and Body 
Fat percentage. Large proportions of athletes had 
normal weight. Prevalence of overweight and 
obesity was 15.1% and 7% respectively. However, 
to cater for limitation of Body mass index which 
does not account for proportion of lean body 
mass and/or percentage body fat, inuence of 
large muscle mass due to hypertrophy on BMI in 
athletes may misclassify athletes to overweight 
and obese. This justies the use of percentage 

Good nutrition knowledge was observed among 
more than half of athletes in this study. This can be 
attributed to high level of formal education found 
among the athletes. Level of nutrition knowledge 
in this study is more than 58.2% reported in 
Ibadan (13), and 43.8% reported in Australia 
(16). When athletes and non-athletes' nutrition 
knowledge was compared, improved nutrition 
knowledge was found to help athletes to achieve 
and maintain a proper dietary lifestyle (19). 
Evidences have shown that adequate nutrition 
knowledge play a crucial role in inuencing daily 
eating habits of individuals especially the athletes 
(20). Nutrition education had also been found to 
signicantly improve nutrition knowledge, self-
efcacy, and overall number of positive dietary 
changes among female athletes (21).

DISCUSSION
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metabolic diseases such as overweight, obesity, 
risk of type 2 diabetes and dental erosion among 
athletes later in life if such habit is not curbed 
among Nigerian athletes (31).

This study found that though majority of athletes 
in Ondo town, Ondo State, Nigeria claim to have 
good nutrition knowledge but only few received 
nutrition information from nutrition experts. 
Some of them are overweight and obese. Many of 
them skipped breakfast, frequently consumed 
carbonated drinks rather than water while thirsty 
and did not consume fruits vegetables and iron 
rich foods on regular basis.

Special appreciation to coaches and athletes in all 
sport training centres in Ondo town where this 
study was conducted for their supports.

CONCLUSION

RECOMMENDATIONS
There is a need for Ministry of Youth and Sports in 
Nigeria to work with Nutrition Experts to guide 
Nigerian Athletes on adequate dietary intake 
which is specic to athletic activities in order to 
help athletes in making healthy food choice which 
promotes healthy lifestyle.
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smoke cigarette. This can be due to their 
understanding of side effects of alcohol and 
smoking on health. Earlier studies had shown 
how athletes often follow poor dietary habits that 
can jeopardize their sporting performance and 
health (28). This study found less than half of 
athletes using dietary supplement during sport 
activities.  This proportion is lower than 82.2% 
athletes reported to use supplements during their 
sport activities in study conducted among athletes 
in Serbia, Germany, Japan and Croatia (29). 
Signicant association was observed between 
athletes' level of nutrition knowledge and 
skipping of breakfast as well as athletes' having 
water bottle for training, how often they took 
water to training and intake of soda rather than 
water while thirsty. Study conducted by Oladunni 
and Sanusi among male athletes in Ibadan also 
attests to fact that most athletes performed poorly 
in frequency of meals intake but did well in intake 
of uids (30).   This study afrms that majority of 
athletes like taking carbonated drinks while 
thirsty instead of drinking water. This habit though 
gives athletes calorie to perform their immediate 
athletic activities and quench their thirst for a 
period of time, frequent intake of carbonated 
drinks instead of eating adequate meal while 
hungry and drinking water when thirsty will place 
load on their pancreas and this can result to 

Food Groups

Cereal
 

Root & tuber
 

Legumes
 

Nuts & seeds
 

Green leafy 

vegetables
 

Other vegetables

Fruits 
Organ meat 
Flesh meat 
Sea foods 
Eggs 

Dairy products

Never

n(%)

4(1.7)
 

3(1.3)
 

13(5.5)

14(6.0)

23(9.8)

5(2.1) 
2(0.9) 
20(8.5)

6(2.6) 
10(4.3)

7(2.5) 

7(3.0)

Rarely
 n(%)

20(8.5)
 

49(20.9)

59(25.1)

52(22.1)

50(21.3)

29(12.3)

26(11.1)

41(17.4)

27(11.5)

42(17.9)

32(13.6)

41(17.4)

Occasionally

n(%)

75(31.9)
 

111(47.2)
 

97(41.3)
 

104(44.3)
 

88(37.4)
 

102(43.4) 
82(34.9) 
102(43.4) 
78(33.2) 
77(32.8) 

97(41.3) 

74(31.5)

Regularly

n(%)

99(42.1)

63(26.8)

57(24.3)

61(26.0)

70(29.8)

82(34.9)

102(43.4)

63(26.8)

86(36.6)

78(33.2)

82(34.9)

81(34.5)

Daily
 n(%)

37(15.7)

9(3.8)
 

9(3.8)
 

49(1.7)
 

4(1.7)
 

17(7.2) 
23(9.9) 
9(3.8) 
38(16.2)

28(11.9)

17(7.2) 

32(13.6)

Table 3.0 Dietary Pattern of Respondents 
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Table 4.0- Lifestyle Practices of Respondents

* Level of signicance at p<0.05
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