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ABSTRACT
Background  Inadequate energy intake among athletes 
can lead to low energy availability (LEA) which in turn can 
result in negative effects on athletic performance and 
physical and psychological health. This syndrome is known 
as relative energy deficiency in sports (REDs).
Objective  To map perceived changes in overall food 
intake among adolescent athletes during the previous year, 
as well as weekly changes during a 3-month period and to 
examine how these changes are associated with mental 
health, physical load and sex.
Methods  A total of 168 high school athletes from eight 
different sports participated. A baseline questionnaire 
examined changes in training habits and food intake in 
the past year, mental health (short version of the Warwick-
Edinburgh Mental Well-being Scale (SWEMWBS)), injury 
history and previous periods of poor psychological health. 
Weekly digital questionnaires for 3 months tracked weekly 
physical and mental load and changes in food intake. 
Comparative and correlation analyses were performed 
with p<0.05 considered significant.
Results  A decreased food intake during the previous year 
was reported more often among athletes experiencing 
periods of poor mental health than those without such 
periods (10% vs 2%; p=0.034). Athletes who decreased 
their food intake reported lower mental well-being than 
athletes who increased their food intake (mean difference 
in SWEMWBS=4.69±1.57; p=0.021). Over a 3-month 
period, most athletes did not change their food intake, yet 
fluctuations in physical load were reported.
Conclusion  This study showed that athletes experiencing 
lower mental health or period(s) of poor mental health 
reported decreased food intake more often than those with 
better mental health or those without period(s) of poor 
mental health. In addition, the mismatch found between 
perceived weekly changes in overall food intake and 
changes in physical load during the same time period 
could potentially result in an increased risk for LEA.

INTRODUCTION
Optimising nutritional strategies is a well-
known way of achieving peak athletic perfor-
mance. Good nutritional habits can boost 
athletic success, speed up recovery time, 
enhance training response and reducethe 
risk of illness and injuries.1 An inadequate 
nutrition regime has been shown to have 
opposite effects.2

Relative energy deficiency in sports (REDs) 
is a syndrome used to describe physiological 

and psychological consequences following 
low energy availability (LEA) among athletes.2 
These consequences include, yet are not 
limited to, negative effects on endocrine 
function, immune system, muscle protein 
synthesis, injury risk, reproductive, psychi-
atric, cardiovascular and bone health. The 
aetiology behind LEA is multifactorial and 
might be explained by, for example, eating 
disorders (ED), disordered eating (DE) and 
limited nutritional knowledge.3

Most sports nutrition guidelines are 
primarily designed for the adult elite athlete, 
although adolescent athletes have a higher 
risk of developing LEA as well as ED and 
DE.4 5 Adequate energy intake during puberty 
is challenged by the rising energy demands 
due to rapid body growth and increased 
training volume and intensity.1 Addition-
ally, stressors such as pressure to perform, 
demanding educational programmes, new 
social interactions, hormonal fluctuations and 
transition from youth to senior sport may also 
affect energy intake in adolescent athletes, as 
well as body image issues that are common 
among adolescents.6 LEA can reduce or 
disturb the levels of oestrogen, progesterone 
and testosterone and potentially lead to 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Relative energy deficiency in sports (REDs) is a po-
tentially life-threatening syndrome with high preva-
lence, and it is necessary to identify athletes at risk 
and to insert preventive measures.

WHAT THIS STUDY ADDS
	⇒ Adolescent athletes with poor mental health might 
be at risk for the development of REDs. In addition, 
adolescent athletes might fail to match energy ex-
penditure with energy intake, which potentially in-
creases the risk of REDs.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Mental health status should be incorporated while 
screening for REDs. Nutritional education is nec-
essary to prevent energy imbalance among young 
athletes.
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delayed puberty, irregular or absent menstruation and 
affect reproductive function.4 5 Energy deficiency further 
weakens the immune system, making athletes more prone 
to injuries and illnesses,7 and psychological disorders can 
both be a potential cause and a consequence of REDs.2 
Furthermore, LEA has negative impacts on bone forma-
tion and structure, increasing the risk of (stress) fractures 
and long-term osteoporosis.8 Since adolescence is crucial 
for developing strong and healthy bones, preventing LEA 
among young athletes is essential.2

The prevalence of LEA and REDs among athletes is 
worrisome, and there is limited research about potential 
risk factors for the development of the syndrome.2 The 
International Olympic Committee (IOC) encourages 
more studies to identify athletes at risk of developing LEA 
and highlights the importance of raising awareness of 
REDs in the sporting community.2

Hence, in order to identify risk factors for LEA and 
REDs, more knowledge needs to be attained regarding 
food intake behaviour among adolescent athletes over 
time. This study aims to map perceived changes in 
overall food intake among adolescent athletes during the 
previous year, as well as weekly changes during a 3-month 

period, and to examine how these changes are associated 
with mental health, physical load and sex.

METHODS
This is a prospective cohort study. The study is part of 
the Healthy Injury-Free Adolescent Athletes Project 
(HIFAA).9 The HIFAA project, including this study, has 
ethical approval from the Swedish Ethics Committee with 
the diary number 2021-05496-01.

Study population
The inclusion criteria for participating in this study were 
(1) being a current registered student at a Swedish high 
school and (2) training and competing in a sport with the 
subjective ambition to reach the highest national or inter-
national level. Athletes training at a recreational level 
were excluded from the study.

Invited high schools were identified through local 
sports clubs, national federations, webpages and personal 
contacts. Identified schools were distributed across the 
nation in both urban and suburban environments. All 
athletes received oral and written information about the 
project and gave written informed consent before inclu-
sion. The individual answers and results were strictly confi-
dential, stored in password-protected files and handled 
only by researchers involved in the project; hence, data 
were not shared with, for example, coaches, teachers or 
parents. Inclusion was voluntary, and athletes were able to 
cancel their participation at any moment.

Data collection
Included athletes submitted a baseline questionnaire at 
the beginning of the study. Once a week they received an 
automatic text message with a personal link to the weekly 
questionnaire (online supplemental material S1). If a 
student did not answer, a reminder text message was auto-
matically sent the following day. Both questionnaires were 
digital and connected to a web application, which was 
developed for the HIFAA project. Athletes were enrolled 
between December 2022 and February 2023, with data 
for the 3-month study period of weekly questionnaires 
collected from March to June 2023.

Baseline questionnaire
The baseline questionnaire consisted of questions 
regarding demographics, habitual weekly training and 
competing frequency and a history of serious injury in the 
past year (online supplemental material S2). A serious 
injury was defined as being away from regular training 
and/or competition for 1 month or more.

Changes in food intake and changes in exercise habits 
during the previous year were examined using a five-level 
ranking scale (decreased a lot, decreased, no change, 
increased and increased a lot).

Mental health was measured using two different 
methods: (1) the short version of the Warwick-Edinburgh 
Mental Well-being Scale (SWEMWBS)10 11 and (2) the 

Table 1  Demographics of the study participants

Total 168 (100%)

Sex

 � Male 104 (62%)

 � Female 64 (38%)

Sport

 � Ice Hockey 51 (30%)

 � Soccer 44 (26%)

 � Track and Field 34 (20%)

 � Bandy* 17 (10%)

 � Floorball† 9 (6%)

 � Gymnastics 7 (4%)

 � Fencing 5 (3%)

 � Tennis 1 (1%)

High school year‡

 � 1 57 (37%)

 � 2 61 (39%)

 � 3 37 (24%)

Moved from home

 � No 148 (88%)

 � Yes 20 (12%)

Values in numbers (%).
*Bandy is a team sport played on ice with six players and one 
goalkeeper. Each player uses a curved stick to control and pass 
the ball on a rectangular rink 30–45 m×60–90 m.
†Floorball is an indoor team sport with five field players and a 
goalkeeper. Each player uses a lightweight stick to control a plastic 
ball with holes on a rectangular court with a 50 cm high board.
‡Missing values: 13.

https://dx.doi.org/10.1136/bmjnph-2024-000954
https://dx.doi.org/10.1136/bmjnph-2024-000954


3Larsson M, et al. bmjnph 2024;0:e000954. doi:10.1136/bmjnph-2024-000954

BMJ Nutrition, Prevention & Health�

question ‘Have you ever experienced poor mental health 
for a period (daily for at least 2 weeks) so that you expe-
rienced obvious difficulties in functioning in everyday 
life and sports?’ (yes or no). The SWEMWBS has been 
translated and validated into Swedish and has commonly 
been applied in national surveys for the adolescent popu-
lation.10 11 It has shown good reliability and internal 
consistency (Cronbach’s alpha 0.86–0.88), as well as good 
face-related and criterion-related validity.10 It consists of 
seven statements about the athlete’s well-being during the 
previous 2 weeks and is answered on a five-level ranking 
scale (never, seldom, sometimes, often and always). 
Answers from the seven statements of the SWEMWBS 
were converted to numbers (1–5, 1: never and 5: always). 
The sum of all seven statements was converted to a metric 
scale (7–35, 7: worst possible and 35: best possible), 
according to a table published by the Public Health 
Agency of Sweden (‘Folkhälsomyndigheten’).12 This sum 
was the SWEMWBS score. The second question (yes/no) 
has previously been used in a survey that retrospectively 
evaluated Swedish national team athletes.13

Weekly questionnaire
The product of self-reported previous week’s hours 
of training/competing and average weekly rating of 

perceived exertion (RPE), estimated on the Borg Scale 
(1 (very easy) to 10 (very hard)), was used to monitor 
weekly physical load as the session RPE (sRPE) (training/
competing hours×RPE).14 Weekly mental load was moni-
tored with four statements (fatigue, sleep, stress and 
mental recovery) and was answered with a five-level 
ranking scale (very poor, poor, average, well and very 
well). Answers from the four statements were converted 
to numbers (1–5, 1: very poor and 5: very well). The sum 
of the four statements (4–20, 4: worst possible and 20: 
best possible) was the total weekly wellness score. Self-
reported wellness scores, to monitor training response/
load, have commonly been used in research, clinic and 
national systems, and these scores have been reported to 
be valid to track changes in fitness and fatigue15 16 (online 
supplemental material S3). Changes in food intake during 
the previous week were examined by the question, ‘Based 
on your regular food intake, how have you changed your 
food intake in the past 7 days?’ and were answered on a 
five-level ranking scale (decreased a lot, decreased, no 
change, increased and increased a lot).

Statistical analysis
The statistical analysis was carried out in IBM SPSS 
Analytics V.29. Descriptive data are described with 

Table 2  Changes in food intake during the previous year compared between age, sex, moved from home, serious injury, year 
in high school, SWEMWBS score and poor mental health

Decreased
(n=6)

No change
(n=68)

Increased
(n=76)

Increased a lot
(n=15)

Total
(n=165)* P value†

Age, mean (SD) 17.5 (0.55) 17.2 (0.82) 16.7 (0.70) 16.5 (0.74) 16.9 (0.79) <0.001

Sex

 � Female 3 (4.8) 31 (50.0) 23 (37.1) 5 (8.1) 62 (100) 0.253

 � Male 3 (2.9) 37 (35.9) 53 (51.5) 10 (9.7) 103 (100)

Moved from home

 � No 6 (4.1) 62 (42.2) 69 (46.9) 10 (6.8) 147 (100) 0.053

 � Yes 0 (0) 7 (35.0) 8 (40.0) 5 (25.0) 20 (100)

Serious injury

 � No 1 (1.0) 40 (41.7) 45 (46.9) 10 (10.4) 96 (100) 0.202

 � Yes 5 (7.0) 29 (40.8) 32 (45.1) 5 (7.0) 71 (100)

High school year

 � 1 1 (1.8) 15 (26.3) 33 (57.9) 8 (14.0) 57 (100) 0.004

 � 2 3 (5.0) 27 (45.0) 27 (44.0) 3 (5.0) 60 (100)

 � 3 2 (5.4) 22 (59.5) 11 (29.7) 2 (5.4) 37 (100)

SWEMWBS, mean (SD) 20.98 (5.06) 24.14 (3.78) 25.57 (3.54) 23.95 (3.69) 24.68 (3.8) ‡

Poor mental health

 � No 2 (1.6) 48 (38.4) 63 (50.4) 12 (9.6) 125 (100) 0.034

 � Yes 4 (9.5) 21 (50.0) 14 (33.3) 3 (7.1) 42 (100)

Values in number of athletes (%) unless specified. No participant answered ‘decreased a lot’.
Bold number indicates a statistical significance (p<0.05).
*Missing values: 3.
†Kruskal-Wallis test.
‡One-way analysis of variance test with Tukey’s post hoc test revealed a significant difference between increased and decreased, p=0.021.
SWEMWBS, short version of the Warwick-Edinburgh Mental Well-being Scale.
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mean±SD for continuous variables and numbers (%) for 
categorical variables unless specified. Normal distribu-
tion was tested with the Kolmogorov-Smirnov normality 
test. The Kruskal-Wallis test, Mann-Whitney U test and 
one-way analysis of variance with Tukey’s post hoc test 
were used for comparison between groups. The χ2 test 
was used for categorical analyses. Correlation analyses 
were performed between changes in food intake and 
changes in training habits in the past year and between 
weekly changes in food intake and sRPE and wellness 
score, using Spearman’s rank-order correlation test 
(rs). Values (rs) between 0.9 and 1.0 indicated very high 
correlation, 0.7–0.9 high correlation, 0.5–0.7 moderate 
correlation, 0.3–0.5 weak correlation and <0.3 neglect-
able correlation.17 All tests were two-sided with a level of 
p<0.05 considered significant.

RESULTS
Demographics of the study population
All invited athletes agreed to participate and answered 
the baseline questionnaire (n=168; females n=64; males 
n=104). The mean age was 16.9±0.79 years old without 
an age difference between the sexes. The demographic 
data are shown in table 1. Missing values are due to absent 
answers.

Baseline questionnaire
Athletes who had experienced one or more periods of 
poor mental health reported decreased food intake more 
often than those without such periods (table  2). Expe-
riencing poor mental health was more common among 
females than males (34% vs 19%; p=0.034).

The mean SWEMWBS score for all athletes was 
24.68±3.8 (table 2). Females reported lower mental health 
than males (23.12±3.5 vs 25.6±3.7, p<0.001). Athletes who 
decreased their food intake reported lower mental health 
than athletes who increased their food intake (mean 
difference=4.69±1.57; p=0.021). There was a statistically 
significant correlation between changes in exercise habits 
over the past year and changes in food intake during the 
same period (rs=0.176; p=0.023).

Weekly questionnaires
14 weekly questionnaires were sent out, and 126 of the 
athletes responded to at least one of them. The remaining 
42 athletes did not respond to any weekly questionnaire 
and are considered ‘non-responders’. Non-responders 
were more common among males (n=32, 30%) than 
females (n=10, 16%; p=0.028) and more common 
among athletes without a serious injury in the past year 
(n=31, 32%) than athletes with one or more (n=11, 16%; 
p=0.015). There were no differences between responders 
and non-responders regarding sport, moving, weekly 
training load, change in food intake, mental health, age, 
SWEMWBS score or year in high school.

The distribution of reported changes in food intake 
per week is shown in figure 1, and changes in food intake 
between sex and different sports are shown in table 3. A 
decreased food intake was reported more often among 
females than males, and an increased food intake was 
reported more often among males than females (table 3).

The median value each week for sRPE, wellness score 
and changes in food intake are shown in figure 2. There 
was a weak correlation between the change in food intake 

Figure 1  The distribution of reported changes in food intake per week among 126 athletes. The y-axis represents the 
percentage of each reported change in food intake, and the x-axis represents each week. No participants answered ‘decreased 
a lot’ or ‘increased a lot’. The weekly response rate varied between 37% and 79%, with a mean weekly response rate of 56%.
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and wellness score in week 3 (rs=0.319, p=0.007) and 
week 14 (rs=0.365, p=0.012) and between the change in 
food intake and sRPE in week 2 (rs=0.339, p=0.003), week 
4 (rs=0.313, p=0.002) and week 5 (rs=0.340, p<0.001). 
Other correlations between either change in food intake 
and wellness score or between change in food intake 
and sRPE were neglectable (rs<0.3) or not significant 
(p>0.05).

When stratifying athletes into low (under the 25th 
percentile), medium (between the 25th and 75th percen-
tile) and high (over the 75th percentile) SWEMWBS 
scores, athletes with lower SWEMWBS scores at baseline 

reported decreased food intake more often than athletes 
with higher SWEMWBS scores at baseline (14% vs 7% 
p=0.026) (figure 3).

DISCUSSION
The most important finding of this study was that a 
statistically significant association between change in 
food intake and mental health was shown in adolescent 
athletes. Athletes who had experienced one or more 
periods of poor mental health reported decreased food 
intake during the previous year more often than those 

Table 3  Weekly changes in food intake over 3 months (14 weeks) compared between sex and sports

Decreased No change Increased Total P value*

Sex†

Female (n=54) 51 (11.1) 366 (79.6) 43 (9.3) 460 (100) 0.003

Male (n=72) 38 (7.0) 422 (77.7) 83 (15.3) 543 (100)

Sport‡

Ice hockey 33 (10.9) 227 (75.2) 42 (13.9) 302 (100) 0.733

Bandy 6 (5.3) 90 (79.6) 17 (15.0) 113 (100)

Floorball 1 (1.5) 61 (89.7) 6 (8.8) 68 (100)

Gymnastics 12 (16.4) 56 (76.7) 5 (6.8) 73 (100)

Track and field 18 (9.0) 155 (77.5) 27 (13.5) 200 (100)

Soccer 14 (6.8) 168 (81.2) 25 (12.1) 207 (100)

Fencing 3 (10.3) 23 (79.3) 3 (10.3) 29 (100)

Tennis 2 (18.2) 8 (72.7) 1 (9.1) 11 (100)

Values in number of reported answers (%). No participant answered ‘decreased a lot’ or ‘increased a lot’.
*Kruskal-Wallis test.
†Total number: 126 (females 54 and males 72).
‡Total number: 126 (ice hockey 32, bandy 14, floorball 7, gymnastics 7, track and field 31, soccer 30, fencing 4 and tennis 1).

Figure 2  Median value each week for sRPE (training/competing hours×RPE; 1–10; 1: lowest and 10: highest), wellness score 
(4–20; 4: worst possible and 20: best possible) and change in food intake (1–5; 1: decreased a lot and 5: increased a lot). 
RPE,rating of perceived exertion; sRPE, session RPE.
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without such periods. In addition, athletes who decreased 
their food intake during the previous year reported lower 
SWEMWBS scores than athletes who increased their food 
intake. Moreover, athletes with reduced mental health at 
baseline were more likely to decrease their food intake 
during the study period of 3 months compared with those 
with higher SWEMWBS scores (better mental health).

The results of this study indicate that the level of mental 
health among athletes who decreased their food intake 
during the previous year is lower than that of the general 
Swedish adolescent population (mean 24.6±5.05).18 In 
contrast, athletes who remained or increased their food 
intake had scores similar to the general population.18 To 
the best knowledge of the authors, no other studies have 
examined the association between food intake changes 
and mental health; however, other studies have found 
that negative energy balance among athletes might be 
associated with poor mental health.19–21

The association between mental health and food intake 
in this study may have been influenced by confounding 
factors, such as athletic injury or moving out of family 
housing, as these factors can affect food intake, yet no 
association was found between these factors and changes 
in food intake. However, few of the athletes decreased 
their food intake, and few moved out of family housing, 
which increases the risk of type-2 errors. Another possible 
confounding factor is ‘psychiatric conditions’, such as 
ED and DE, which affect both mental health and food 
intake.22 These conditions are common among the 
athletic population, yet the prevalence is uncertain.23 
Furthermore, experiments have shown that negative 

energy balance can lead to mental illness, suggesting that 
factors reducing food intake, such as dieting to enhance 
performance, might also increase the risk of reduced 
mental health.24 Additionally, combining high-level sport 
and education might be a stressful time for young athletes, 
which could interfere with both food intake opportuni-
ties and mental health.

Athletes with lower SWEMWBS scores at baseline were 
more likely to decrease their food intake over the 3-month 
period compared with those with higher SWEMWBS 
scores. This indicates that athletes with impaired mental 
health are at risk of reducing their food intake, which in 
turn increases their risk of LEA if energy output remains 
constant. Mental illness, such as depression, can cause 
reduced appetite, and a greater increase in appetite 
loss has been associated with greater severity of mental 
illness.25 However, it is difficult to determine if impaired 
mental health is causing decreased energy intake or vice 
versa. Each factor may also worsen the other, which can 
cause a negative spiral in the long term for young athletes.

This study reported that a decreased food intake was 
more common among females than males. These find-
ings are supported by other studies that have shown a 
higher prevalence of LEA, as well as ED and DE, among 
female athletes compared with male.23 26 Furthermore, 
in this study, experiencing poor mental health and lower 
SWEMWBS score were more common among females 
than males, which may be influenced by several factors. 
Hormonal fluctuations, societal pressures and the greater 
prevalence of LEA among female athletes could all 
contribute to this disparity. These complex physiological 

Figure 3  Distribution of reported changes in food intake for 3 months among 126 athletes divided into three levels of 
SWEMWBS scores. Low=scores in the lowest 25th percentile (256 reported changes), medium=scores between the 25th and 
75th percentile (583 reported changes) and high=scores in the highest 75th percentile (164 reported changes). SWEMWBS, 
short version of the Warwick-Edinburgh Mental Well-being Scale.
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and psychological interactions underscore the need for 
a more holistic approach to understanding the mental 
health challenges faced by female athletes.27

There were significant positive correlations between 
food intake and wellness score and sRPE, respectively. 
There was also a significant positive correlation between 
changes in exercise habits over the past year and changes 
in food intake during the same period. However, these 
correlations are considered weak (r=0.3–0.5) or negli-
gible (r<0.3) based on the r-coefficient, which raises ques-
tions about their clinical significance.17 Based on these 
findings, it is possible that energy intake among athletes 
might be insufficient to meet energy requirements due 
to fluctuating physical load while food intake remains 
unchanged.

The weekly screening of food intake and mental well-
being is a strength of this study, capturing short-term 
fluctuations. However, the influence of training phases 
on these variables is important to consider. While this 
study did not focus on body mass reduction for compe-
tition, it is known that in aesthetic sports and some track 
and field events, athletes may reduce body mass during 
the competition phase, which could affect food intake 
and mental health.28 29 However, in this study, no differ-
ences were found regarding sports. Evidence suggests 
that training phases, such as precompetition or compe-
tition, can impact both energy intake and mental health 
being.30 31 During the competition phase, athletes may 
experience heightened psychological pressure, leading to 
stress-related changes in eating behaviours or intentional 
energy restriction, particularly in sports where body 
composition is emphasised. This may increase the risk of 
LEA and its negative effects on mental health.

The absence of correlation could be explained by 
‘anorexia of exercise’ as studies have shown that both 
endurance and resistance training can decrease levels 
of the hunger hormone ‘ghrelin’, potentially disrupting 
energy intake.32–34 However, appetite regulation is multi-
factorial, and it is important to consider other biomarkers 
involved in this complex process. For instance, leptin 
plays a significant role in energy homeostasis and appe-
tite control by signalling energy sufficiency to the brain. 
In states of LEA, leptin levels tend to decrease, which 
can further impair appetite regulation and energy 
intake.35 The interplay between ghrelin, leptin and other 
appetite-regulating hormones likely contributes to the 
challenge of maintaining energy balance during periods 
of high physical exertion.35 If appetite is suppressed by 
a high physical load, it is important that athletes are 
well educated in sports nutrition to accomplish energy 
balance. Unfortunately, poor nutritional knowledge is 
common among athletes, thus making it a potential risk 
factor for LEA.3 29 36 37 It is also possible that changes in 
food intake could occur in the week following an increase 
in training load, while this study only examined correla-
tions within the same week.

There are several strengths to this study. This is, to the 
best knowledge of the authors, the first study to examine 

changes in food intake over time among adolescent 
athletes. Commonly used methods to measure food 
intake, such as 24-hour recalls and food records, are 
often found to be time-consuming, expensive and inap-
propriate to suite large-scale studies. The web application 
used in this study enabled a large cohort followed over a 
longer period, and the studied population represented 
a variety of adolescent athletes regarding sex, sport and 
age.

Limitations in this study are the non-participation of 
42 athletes (25%) in the weekly questionnaires and the 
variation in weekly response rates. However, no statistical 
differences were shown between responders and non-
responders when controlling for various factors. Further-
more, the distribution of reported food changes remained 
stable, suggesting that the impact of the response rate on 
study results might be of less importance. However, this 
study did not include a power analysis due to the aim of 
including a great number of athletes over a longer period. 
As the response rate varied, the power was reduced; 
hence, the risk of type-2 error was increased.

To evaluate mental health, the SWEMWBS and one 
question on perceived poor mental health were used.10 11 13 
However, interstudy comparisons may be challenging due 
to various methods examining different aspects of mental 
health. To enhance validity and generalisability, future 
studies might benefit from using the Sport Mental Health 
Recognition Tool 1 and the Sport Mental Health Assess-
ment Tool 1 recently developed by the IOC.38 Further-
more, food intake was assessed using a single-question, 
five-level scale. While this provided useful insights, it may 
limit the precision of the data. Although this study used 
a single-question approach to assess changes in food 
intake, we acknowledge the importance of validated tools 
such as the LEAF-Q as suggested by Melin et al,5 which 
has been shown to effectively identify female athletes at 
risk of LEA and its associated health consequences. The 
method in the current study provides a broad, simpli-
fied means of tracking perceived changes in food intake, 
which could complement detailed screening tools like the 
LEAF-Q, particularly in large-scale, longitudinal studies 
where more frequent or complex data collection may be 
burdensome.

This study only provides a broad overview of perceived 
changes in food intake over time among adolescent 
athletes and cannot conclude absolute energy intake, 
LEA prevalence or food intake quality. Nevertheless, the 
aim of this study was to map perceived changes in overall 
food intake among adolescent athletes. By doing so, valu-
able and improved knowledge of food behaviour was 
attained, and identification of potential REDs risk groups 
was possible.

CONCLUSIONS
This study showed that changes in food intake were asso-
ciated with mental health. Athletes experiencing lower 
mental health or having had a period(s) of poor mental 
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health reported decreased food intake more often than 
those with higher mental health or those without such 
period(s) of poor mental health. These athletes could 
possibly be at risk of developing LEA. In addition, the 
mismatch found between perceived weekly changes in 
overall food intake and changes in physical load during 
the same time period could potentially result in an 
increased risk for LEA. Primary preventive strategies, such 
as nutritional education and screening, are suggested to 
prevent REDs.
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