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Abstract

Background: Normative values of lifestyle characteristics in adolescent female football players may be used by clini-
cians and coaches to take actions because the potential important for well-being, performance on the pitch, and risk
of injury. The aim was to report descriptive characteristics of lifestyle factors in adolescent female football players and
potential changes over 1 year.

Methods: We included 419 adolescent competitive female football players from 12 clubs and 27 teams (age 14+ 1
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years, range 12-17 years) and 286 were followed over 1 year. The players completed an extensive questionnaire
regarding demographics, football-related factors, and lifestyle factors including tobacco consumption, alcohol use,
medicine intake, eating and sleeping habits, well-being, stress, coping, and passion. Baseline data are presented for
the total cohort and separately for 4 age groups (12, 13, 14, and 15-17 years).

Results: 12% skipped breakfast, 8% skipped lunch and 11% used protein supplements several days per week. 16%
slept less than 8 h/night, 8% had impaired sleep with daytime consequences, and 22% stated that they were tired
in daily activities several days per week. 32% experienced stress some or most days/week and 24% were classified
as having psychological distress. Medicine intake (23% vs. 34%), skipping breakfast or lunch several days per week
(10% vs. 47% and 20 vs. 33%), tiredness (20% vs. 27%), stress (26% vs. 40%), and psychological distress (27% vs. 37%)
increased significantly (P=0.031 to <0.001) at the 1-year follow-up.

Conclusion: Many adolescent female football players skip breakfast and lunch, have insufficient sleep, experience
stress and are classified as having psychological distress. These factors increased over 1 year.

Background

Football (soccer) is the most popular female sport in the
world with more than 13 million registered female play-
ers and more than 3 million female players under the age
of 18 years [1]. For young girls, participation in football
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has a positive influence on both physical and psychologi-
cal well-being, social and peer support, and perception of
the school environment [2], but it also comes with a high
risk of injury [3]. Various medical problems, life stress,
daily hassles, poor dietary intake, and poor sleeping hab-
its have been shown to negatively affect well-being, per-
formance on the pitch and the risk of injury [4, 5]. There
has been increased focus recently on a healthy lifestyle
with a good diet, proper sleeping habits, no or little use of
tobacco and alcohol, the use of psychological techniques
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(e.g. self-efficacy, imagery, and motivation), how athletes
behave in different stressful situations (i.e. coping strate-
gies) and the association with overall health, performance
and risk of injury [5, 6].

Surveys are performed for monitoring health and risk
factors in public health, and data collected are used in
planning, evaluation, and resource allocation by decision-
makers and health care planners [7]. To our knowledge,
there is no such monitoring among adolescent athletes.
It is important for clinicians and all sports entities i.e.,
coaches and their staff, to know the normal character-
istics of a defined population in terms of, for example,
sport, age, and sex [8, 9], and be aware of what to expect
and potentially take actions of potential importance for
the athlete’s performance on the pitch, well-being, and
the risk of injury.

The aim of this study was to report normative data and
possible changes over 1 year for football-related factors
and lifestyle factors, including tobacco consumption,
alcohol use, eating and sleeping habits, well-being, stress,
coping, and passion among adolescent female football
players.

Methods

Design

This study is based on the Karolinska football Injury
Cohort study [10].

Participants

The regional football district of Stockholm, Sweden, con-
sists of 140 teams with approximately 2520 female play-
ers aged 13-19 years. Adolescent female football players
from 28 teams in the 2 highest divisions for girls were
invited to participate; 27 teams agreed to participate and
were included in the study. Players, parents, legal guard-
ians and coaches in each team were invited to a meeting
and were given oral and written information about the
study [10]. All players signed written consent and the
legal guardians also signed if players were younger than
16 years. The study was approved by the Swedish Ethical
Review Authority (Dnr 2016/1251-31/4).

Procedures

An extensive questionnaire (in Swedish) regarding demo-
graphics, football-related factors and lifestyle factors,
including tobacco consumption, alcohol use, medicine
intake, eating and sleeping habits, well-being, stress, cop-
ing, and passion for sport was distributed to the players
at baseline [10]. The players were instructed to fill out
the questionnaire at home [10]. The questionnaires were
checked by a research assistant to minimize the risk of
misunderstood questions or missing answers. The players
were included consecutively during 4 years (2016-2019).
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A similar questionnaire was sent out at the 1-year
follow-up.

Demographics and football-related factors

First, there were some general questions about age,
height, body mass, and menarche. There were also spe-
cific questions about football participation, such as years
playing organized football, dominant limb (defined as
preferred kicking limb), usual playing position, perform-
ing any injury prevention training regularly (e.g., Knee
Control, HarmoKnee, or FIFA 11+) [11] and training and
match exposure (average weekly estimate for the preced-
ing 6 months).

Tobacco consumption, alcohol use, eating habits

and medicine intake

Questions about tobacco use, alcohol (“How often do
you drink at least one glass of alcohol [liquor, wine, beer,
strong cider, mixed drink]”?), and eating habits (“How
often do you skip breakfast/lunch/dinner?” and “How
often do you use supplements such as protein shakes/
bars?”), and each question was rated on a five-point scale
(never, rarely, few times/year, a few times/month, several
times/week, and every day) according to the Stockholm
Public Health Cohort survey were included [7]. Ques-
tions about medication intake (“Do you use any medi-
cations, e.g., for asthma, pain killers, and birth control
pills?”) were also asked.

Sleeping habits

The definition of impaired sleep used in this study is
based on international diagnostic criteria: difficulty ini-
tiating and/or maintaining sleep accompanied by day-
time consequences [12]. The players reported how they
experienced their sleep using 3 questions [13]. Two of
the questions, “Do you have difficulty falling asleep?” and
“Do you wake up several times at night and sometimes
have difficulties going back to sleep?’;, were used to evalu-
ate impaired sleep or good sleep. A third question “Do
you feel very tired during your daily activities?” was also
used to evaluate any daytime consequences. The ques-
tions were rated on the same 5-point scale as described
earlier, ranging from 1 (never) to 5 (always, every day). If
they answered 4 (several times per week) or 5 (every day)
on either of the first 2 questions and also rated 4 or 5 on
the third question, they were defined as having impaired
sleep accompanied by a daytime consequence. Impaired
sleep without a daytime consequence was defined as hav-
ing problems in initiating or maintaining sleep several
times per week or every day, but having no daytime con-
sequence [13].
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Well-being, stress, sport psychology, coping and passion
General health questionnaire-12, stress and sport psy-
chology 'The General Health Questionnaire (GHQ) is a
validated questionnaire measuring well-being and current
mental health [14]. GHQ-12 contains 12 items covering
areas such as anxiety, depressed mood, social function
and loss of confidence referring to the past several weeks.
Each question was rated on a 4-point scale with the options
“more/better than usual” to “much less/much worse than
usual” or “not at all” to “much more than usual” depend-
ing on the question. GHQ-12 gives a total score of 36 (0-1-
2-3 on each question) with higher scores indicating worse
mental health [15]. GHQ-12 is also reported with a total
score of 12 (0-0-1-1 on each question), where a score >3
denotes psychological distress [7]. A single question about
stress was also used (“How often do you feel stressed?”)
with the options ranging from “never” to “most days of the
week” [7]. The players were asked if they had any educa-
tion in sport psychology (“Have you received education
in sports psychology and/or mental training?”), and any
regular contact with a sport psychology consultant (“Do
you regularly meet any sport psychology consultant/men-
tal training?”).

Brief COPE Coping strategies indicate how people
behave in different stressful situations and are often
measured with self-reported questionnaires such as the
Brief COPE [16]. The Brief COPE consists of 14 scales
each with 2 items, measuring conceptually differenti-
able coping strategies. Response options are scored on a
4-point scale, measuring “How often” they had used the
different coping strategies to cope with stress (“I have not
been doing this at all” to “I have been doing this a lot”).
Adaptive behaviours were captured in the items for active
coping, emotional support, instrumental support, posi-
tive reframing, planning, humour, acceptance, and reli-
gion. The items on maladaptive behaviours consisted of
self-distraction, denial, substance, behavioural disengage-
ment, venting, and self-blame.

Passion scale 'The Passion Scale consists of 14 questions
[17], with a scale of 7 alternatives (1, do not agree at all;
7, very strongly agree) when referring to their football
activity. One dimension consists of 7 harmonious passion
items (e.g., “I am completely taken with this activity”) and
the other dimension consists of 7 obsessive passion items
(e.g., “I have almost an obsessive feeling for my activity”).

Statistical analyses

All statistical analyses were performed in SPSS Statistics
for Windows (IBM SPSS Statistics for Windows, Version
27.0. IBM, Armonk, NY). Descriptive statistics are pre-
sented as means =+ standard deviation or numbers and
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proportions. The cohort was divided into age groups
(12 years, 13 years, 14 years, and 15-17 years) and were
followed over 1 year. Paired-sample t test was used for
continuous data and McNemar’s test for nominal data
to compare baseline with follow-up data. The signifi-
cance level was set at P<0.05. Effect sizes are presented
as Cohen’s d for continuous data, where d=0.2 indicates
a small effect, 4=0.5 indicates a medium effect, and
d=0.8 indicates a large effect.

Results

Forty players quit football during the follow-up period
and 20 players changed teams. Characteristics and nor-
mative data for the 419 players overall and for 286 of 379
current players (response rate 75%) who answered also at
the 1-year follow-up are presented in Table 1. The sub-
cohort of players (n=286) who responded to both base-
line and follow-up questionnaires included players aged
12 years (n=68, 24%), 13 years (n=110, 38%), 14 years
(n=54, 19%), and 15-17 years (n=54, 19%) at base-
line. First, baseline normative data for the total cohort
(n=419) and then changes in data for the sub-cohort
(n=286) are presented.

In the total cohort (n=419), 76% of the players stated
that they performed an injury prevention training pro-
gramme regularly. About half of the players had trained
and played matches with older players in the previous 6
months. The proportion of players who used injury pre-
vention training decreased (78% vs. 70%), but the fre-
quency of use increased slightly (2.6 vs. 2.9 times/week)
between baseline and 1-year follow-up.

Tobacco and alcohol use was rare. 12% skipped break-
fast, 8% skipped lunch and 11% used protein supple-
ments several times per week or every day (Table 2). A
higher proportion skipped breakfast (10% vs. 17%) and
lunch (7% vs. 12%) several times per week or every day
and never used protein supplements (16% vs. 25%) at the
1-year follow-up compared with baseline. The proportion
of players who used any medicine also increased from 23
to 34% at the 1-year follow-up compared with baseline.

At baseline, 16% slept less than 8 h/night, 8% had
impaired sleep with daytime consequences, and 22%
stated that they were tired during the day every day or
several times per week (Table 3). A higher proportion of
players reported that they felt tired during the day every
day or several times/week at the 1-year follow-up com-
pared with baseline (20% vs. 27%).

According to GHQ-12, 24% were classified as hav-
ing psychological distress and 32% stated that they were
stressed some or most days/week (Table 4). A higher pro-
portion of players were classified as having psychological
distress (27% vs. 37%) and stated that they experienced



Page 4 of 13

(2022) 14:212

Féltstrom et al. BMC Sports Science, Medicine and Rehabilitation

() 1¢ W)Ll v @t (24 (€€ () 9L am/soullll <
(¥€) 96 (€€) €6 (€0 /L (co) ot (£€) 65 (€€) e () L1 JeaM/sowll ¢
(S0 0L (£€) L01 (L) e (ev) 6€ (0€) 8% (£€) 9¢ (6€) £S1 AooM/saWIl ¢~
Lc0o oLo’0 V1F6¢ ELFOC 4B ad CLFCe CLFLC CLFSTC ELFSC (004 39oM/SaUl) UONUaARId
sak
LLO0 (02) 661 (8) €Te (84) LS (14) 59 (L0) 121 (64) LL (9/) ote 611 ‘Buurely uonuaaaid Ainfu
M/ Weal
S00- 59¢0 CLF9L SLFLL gLFCC 'LFGL CLFSL CLFYL VIFoL 9ly  11egI004 Yum Bululen 1Yo
00 €820 0CFLS 6LFLS 9CFYS LLFOS 9LF0S SLFOY 8LF0S 6Ly U 2am/y Bulures ||eqioo
S00- /8€0 LOFYL 90F¢S'L 90FCL LOFYL 90FS'L 90F91L 90FS'L 6l U"eam/saydiew |[eqioo4
(19 6s (¢ 19 o) LL (16l (4 (97) st (02) 28 piemiod
(8¢) 601 (v LLL (€6) vC (0p) 9¢ (19) 6/ (08) 6T (1%) 891 19pIRYPIN
(€€) 56 (0€) 58 (ce) € (80) 5¢ (60) S (8¢€) L€ (1e) ol Jopusied
)1z (el (L8 one 1 9 (8) v¢ 1adaay|eon
99%0 vl (9%) U "uonisod Bulike|d
- - (e (3X4 0o (L 0o e yiog
- - (S) €l )€ (24 (OF; @t ) L1 Yo
- - (¥6) 04T (€6) 89 (96) /8 (¥6) 671 (86) 56 (S6) 66€ by
6l (9%) u ‘B3 ueUILIOQ
[[BG1004
- - CFO0L LLFC6 gLFSL gLFE9 6'LF09 CCF0L yah4 paziueblo Buikeld siesp
(%) u
(co ol one (2L (207 ©OlL)ov cly 'qSYIUOW €< BaLIOULUIY
- - I'LFScCL L'LF9¢lL 'LFLCL 60F€Cl 60F6LL OLFvlL 9l aydJeusw 1e aby
- - (¥9) ¥81 (L6) LL (06) 28 (89) 26 (9¢) ¢ (£9) 08¢ 8Ly (%) U 'sydieusiy
590 L00°0> YIF LT SCF00C L'CF81C Y'¢F60C CCF96l CCF88L SCF 10T oy AW/B xopul ssew Apog
80°L L00°0> LLFE8LS 0O6FCes 9/F 19 9LF LS LLFLS S'/LF8Y 06F€S LYy B ‘ssew Apog
0L L00'0> 9GF G991 89F G 9L 8GF 89l L'GF 9L G9F L9l 79F 091 89F ol yah4 wd WbIeH
9ILF6YL ClLFecel 90F8GlL E0FSTL E0FreL COFLCL I'LF6el 8l s1eak 'aby
(987 =u) (987 =) (€e£=u) (L6 =) (8sL =) (L6 =u)
p s,usyod anjep d dn-mojjo4 auijaseg sieak /1-SL sieaf | sieaf €| sieak z| 6Ly=u u
dn-mojjo4
SNsIaA (s1eah £1-21)
9215 17943 auijaseg o(s1eah £1-71) 10y0d-gng sdnoub abe ojul papIAIp 110Y0d |R10] 1J0yo0> |e10]

dn-moj|o} JeaA-| aY1 1B pue SUaseq 18 siaAe|d ||eqio0) 3|eWa) 1USISI|OPE 10 SDlIsKa1eIRYD) | djqeL



Page 5 of 13

(2022) 14:212

Faltstrom et al. BMC Sports Science, Medicine and Rehabilitation

{496uo] 10 ‘mo1 e Ul syuow € ueyy d1ow 10y paddols porad InoK sey ‘ueinbai aw0daq sey uoneniisusw noA i :uonsanb ayl 4
dn-moj|oy 1e pue auljaseq 1e yioq suonsanb Juaiayip ay3 1oy siake|d £-0 woly anje BUISsI ,

Pa3129]|02 10U e1EpP ‘~ *Ssyuow 9 buipadaid ay3 Jo sabeiane Apjam aie yojew/Huiuiesy Buipiebal sanjea ay| 109y abie| e saredipul
8'0 =P PUE 12912 WINIPaW © S3LJIPUI §'0 =P 10943 ||eWS e S3LDIPUI 2'0 = P SI3YM ‘P S,U3YoD Se paInseaw azis 10943 Juedyiubis aie adA) pjoq ul sanjen 4 (%) U JO SUONBIASP pJepuels T sueaw se pariodal die sanjep

LUV
S'0— 2000 SlLFET L'CF8¢C Y{FSE ¥ LT LLFYE L'CFST 0CcFLe €€l ‘(1leqro04 10u) Bululen Y10
(%) u
G190 (0€) s8 (¢e) 06 (¢ce) € (sg) €t (9€) 5§ (¥e) €€ (ce) sel 8Ly (Ileqnooy 10u) Buluten SO
Ov) €€l (09) ¢l (8¢€) 8¢ (Lv) €v (¥S) ¥8 (99) ¥S (05) 60¢C 19A9N
Syluow 9 sno
(ce) e (820) 6£ (€€) ve (L0) 5T (62) 9v (0€) 62 (0€) v L -1A31d BY} Ul saW M
(s1)ev Sy ‘L)€l O1)sL (L) 21 ¢ (c1)cs yruow Aiana/saun mad
(el (8)cC (s (OF; 9oL ¢ (8) €€ H0am A1an3
syuoul
9 snojaaid ayy Ul siakeld
6050 8ly 19pjo yum Aejd yorepy
(Lp) €€l (95) £S1 (€8 ve (€9) 8 (89) L6 (65) 95 (€9)6le 19/9N
syyuow
(¢€) 06 (00) 95 @uel (SO €c (¥0) 8¢ (L) 9t (¥20) 66 9 snoiA1d saWil M3
(1) L€ @) 81 (r1)oL ) ¥ @®cl (¢ (1) 8 yauow AIsns/sauin mo4
(8) ¥C ‘) zs (L€) L2 ‘19l ouoal L)1t (L1)0L $99m A19Ag
syluow 9 snoiaaid ayi Ul
L00°0> 9ly  siofe|d Jap|o yum bBulutes|
(987 =u) (987 =u) (€e£=u) (L6 =) (851 =u) (£6=u)
p s,uayod anjepAd dn-mojjo4 auljaseg sieak £1-G1 sieal | sieal g sieal g1 6ly=u u
dn-mojjo4
SNSIaA (s1eah /1-2l)

9215 12943 auljaseg

e(s1eak £1-Z 1) Moyod-gng

sdnoJb abe ojul papIAIp 140Y0d [e30]

110yo0>d |e30)

(panupUOd) | 3jqey



Faltstrom et al. BMC Sports Science, Medicine and Rehabilitation (2022) 14:212 Page 6 of 13

Table 2 Lifestyle factors among adolescent female football players at baseline and at the 1-year follow-up

Total cohort Total cohort divided into age groups Sub-cohort Baseline versus
(12-17 years) (12-17 years)? Follow-Up
n n=419 12 years 13 years 14 years 15-17 years Baseline Follow-Up PValue
(n=97) (n=158) (n=91) (n=173) (n = 286) (n = 286)
Smoking 419 0.198
No, never 414 (99) 97 (100) 157 (100) 88 (97) 72 (99) 283(99) 276 (97)
Rarely, a few times/year 2(0.5) 0(0) 0(0) 1(1) (1) 2(1) 4(1)
A few times/month 2(05) 0(0) 0(0) 2(2) 0(0) 1(0) 3(1)
Several times/week 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 2(0)
Snus 418 0.513
Never 417 (99.5) 96 (99) 157 (100) 91 (100) 73 (100) 285 (100) 283 (99)
Rarely, a few times/year 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 2(M)
Several times/week 1(05) (1) 0(0) 0(0) 0(0) 1(0) 1(0)
Drink at least one glass of alcohol® 415 0.032
Never 398 (96) 96 (100) 155 (98) 86 (96) 61 (85) 272 (96) 254 (90)
Rarely, few times/year 7Q2) 0(0) (1) 1(1) 5(7) 6(2) 10 (3.5)
A few times/month 10(2) 0(0) 1(1) 3(3) 6(8) 5(2) 16 (6)
Several times/week 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(04)
Every day 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(04)
Skipping breakfast 419 0.012
Never 197 (47) 47 (49) 72 (46) 46 (50) 32 (44) 145 (51) 118 (41)
Rarely, few times/year 88(21) 22(23) 38 (24) 17(18) 11(15) 63 (22) 61 (21)
A few times/month 81(19) 13(13) 32 (20 16 (18) 20(27) 49 (17) 60 (21)
Several times/week 47 (11) 11an 14(9) 12(13) 10 (14) 25(9) 39(14)
Every day 6 (1) 4(4) 2(1) 0(0) 0(0) 4(1) 8(3)
Skipping lunch 418 0.001
Never 193 (46) 49 (50) 76 (48) 39 (43) 29 (40) 137 (48) 105 (37)
Rarely, a few times/year 106 (25) 19 (20) 38(24) 29(32) 20(27) 78 (27) 77 (27)
A few times/month 83 (20) 17(18) 34(22) 13(14) 19 (26) 50(18) 68 (24)
Several times/week 35(8) 11071 10 (6) 9(10) 5(7) 20(7) 30(11)
Every day 1(0.2) 1(1) 0(0) 0(0) 0(0) 0(0) 3(1)
Skipping dinner 414 0.031
Never 284 (69) 74.(77) 106 (68) 62 (68) 42 (59) 201 (71) 170 (60)
Rarely, a few times/year 95 (23) 18(19) 37(24) 22(24) 18 (25) 59 (21) 81(29)
A few times/month 33(8) 4(4) 13(8) 7(8) 9(13) 19(7) 25(9)
Several times/week 2(0.5) 0(0) 0(0) 0(0) 203) 2(1) 3(1)
Every day 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 2(M)
Using protein supplements 415 0.030
Never 73(18) 24 (25) 23(15) 12(13) 14 (19) 44 (16) 70 (25)
Rarely, a few times/year 109 (26) 28 (29) 35(23) 24 (26) 22 (31) 75(27) 66 (23)
A few times/months 187 (45) 38(39) 82 (53) 46 (51) 21(29) 128 (45) 115 (40)
Several times/week 42 (10) 7(7) 13(8) 8(9) 14 (19) 32(11) 32(11)
Every day 4(1) 0(0) 2(1) (1) () 4(1) 2(1)
Intake of any medication, yes 412 97 (23) 19 (20) 28 (18) 23 (25) 27 37) 64 (23) 97 (34) <0.001
Asthma/allergy medicine 51(12) 15(15) 17.(11) 9(10) 10 (14) 35(12) 32(11)
Painkillers 19(5) () 7(4) 5(6) 6(8) 13 (5 20(7)
Birth control pills 10(2) 0(0) 1(1) 4(4) 5(7) 4(1) 18 (6)
Vitamins 4(1) 2(2) (1) (1) 0(0) 100 4(1)
Acne medicine 4(1) 1(1) 0(0) 1(1) 2(3) 4(1) 1(0)
Others 5(1) 0(0) T 2(2) 2(3) 2(3) 5(2)
Several medications 4(1) 0(0) 1(1) (1) 2(3) 4(1) 17(6)

Values are reported as n (%). P values in bold type are significant
@ Missing value from 0-5 players for the different questions both at baseline and at follow-up
b The question: “How often do you drink at least one glass of alcohol (liquor, wine, beer, strong cider, mixed drink)?”
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stress some or most days/week (26% vs. 40%) at the
1-year follow-up compared with baseline.

Discussion

The main findings were that many adolescent female
football players skip breakfast and lunch, have insuffi-
cient sleeping habits, experience stress and are classified
as having psychological distress.

It was notable and worrying that more than 1 in 10
youth athletes skipped breakfast and lunch several times
per week or every day. Breakfast and lunch are important
meals for a growing adolescent football player. The ques-
tions about eating habits were not detailed, but a previ-
ous study on adolescent elite athletes (48% females, age
1740.9 years) showed that a high proportion did not
meet national dietary recommendations regarding fish
and vegetable intake [4]. Reaching the recommended
nutritional intake reduced the odds of injury by 64% in
adolescent athletes and therefore there is an urgent need
to educate all sports entities i.e., coaches and their staff
and athletes regarding adequate nutrition intake [4].

Few players used tobacco and alcohol in our young
cohort, but drinking alcohol seemed to increase with age.
In general, adolescents competing in sport at high levels
are less likely to use tobacco and alcohol compared with
adolescents not participating in competitive sports [18].
A plausible reason could be that athletes have more posi-
tive role models than nonathletes and a greater aware-
ness of the detrimental effect on health and performance
using tobacco and alcohol [18].

Overall, nearly 25% of the players took any medi-
cine, which increased to 34% at the 1-year follow-up;
11% reported taking medication for asthma/allergy and
7% reported intake of pain killers. The use of medicine
increased with age, mostly because of birth control pills
and pain killers. In a previous study, the prevalence of
allergic diseases was 35% in young male football players
in the ages of 8-20 years, and 32% in controls; 3, agonists
and inhaled corticosteroids were used in 7% and 11% of
the football players, whereas only 4% of the controls were
using these drugs [19]. The authors of that study specu-
lated whether this discrepancy in medicine intake was
due to better medical and disease management in ath-
letes or a more general tendency to counteract symptoms
to achieve better performances [19]. Medical screening to
improve management is suggested in young football play-
ers, because respiratory allergies and exercise-induced
bronchoconstriction seem to be underdiagnosed and
undertreated in young football players [20].

Many players reported that they slept less than 8 h/
night, had impaired sleep with daytime consequences,
and stated that they were tired during the day every
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day or several days per week. These findings are in line
with a previous report on elite adolescent athletes (48%
females, age 1710.9 years) in which where 19% did not
get the recommended amount of sleep during weekdays
[4]. Appropriate sleep duration is between 9 and 11 h
per night at 6—13 years of age and between 8 and 10 h
per night at 14—17 years of age [21]. However, one study
found that adolescent male football players reported bet-
ter sleep measured with both quantitative and qualitative
dimensions of sleep compared with controls [22]. Thus,
we do not know if our adolescent female football players
report better or worse sleep habits than a general popula-
tion or compared with adolescent male players. Sleep is
important for general health, daily functioning, perfor-
mance, and well-being, and to habitually sleep outside
the normal range may be a risk for serious future health
problems such as heart disease, diabetes anxiety and obe-
sity [21]. Adolescent athletes sleeping more than 8 h per
night had lower odds of injury by 61% [4]. Therefore, it
is important to observe adolescents with impaired sleep
and identify possible strategies for intervention to pre-
vent future health problems.

A large proportion of players had high scores for psy-
chological distress and stated that they were stressed
some or most days/week, and the numbers even
increased at follow-up. However, in a previous study on
students aged 11-15 years, the mean GHQ score was
11.4 [15], which is comparable with our results. Negative
stressors (e.g., health problems, parental conflicts, peers
or friends, romantic problems) and positive stressors
(e.g., leisure, school, receiving help, romance, and friend-
ship) are common and intense among adolescents [23].
In a previous study, adolescent female athletes reported
significantly higher self-perceived stress than male ath-
letes [4]. Stressors play a crucial role in ways that may be
deleterious for young people’s psychological and behav-
ioural adaptation to society [23]. High stress levels have
also been reported to be a predictor of sustaining injuries
among athletes [5, 24], with less recovery and subsequent
sport performance [6]. Therefore, it is important to be
aware of stress levels in adolescent female football players
to support and teach stress management.

Coping strategies, where participants are requested to
indicate how they behave in different stressful situations,
were reported. Generally, our players scored higher in all
categories compared with youth and adult Swedish track
and field athletes [25]. The score for adaptive behaviour
(humour), maladaptive behaviour (behavioural disen-
gagement and self-blame), reflecting negative thinking
[25], increased slightly at the 1-year follow-up, but with
small to medium effects. Using self-blame as a coping
behaviour was related to overuse injuries in track and
field athletes [25]. Maladaptive coping strategies have
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Table 3 Sleeping habits among adolescent female football players at baseline and at the 1-year follow-up
Total cohort  Total cohort divided into age groups Sub-cohort Baseline vs.
(12-17 years) (12-17 years)? Follow-Up
n n=419 12years 13years 14years 15-17 Baseline Follow-Up Pvalue
(n = 97) (n = 157) (n = 91) (n = 73) (n = 286) (n = 286)
Sleeping hours 402 83+08 87+08 84+07 80409 78+08 83+08 - -
6-7.5h 65 (16) 5(5) 15(10) 23 (26) 22 (34) 44 (16) -
8h 169 (42) 34 (35) 72 (47) 35 (40) 28(43) 112400 -
85-10h 168 (42) 58 (60) 65 (43) 30 (34) 15 (23) 123 (44) -
Sleeping problems: go back to sleep 419 0.111
Never 88 (21) 26 (27) 32(20) 18 (20) 12 (16) 60 (21) 46 (16)
Rarely, few times/year 138(33) 31(32) 51(32) 34 (37) 22(30)  92(32) 86 (30)
Some few times/months 129 (31) 23(24) 51(32) 27 (30) 28 (38) 95 (33) 108 (38)
Several times/week 58 (14) 14 (14) 23 (15) 11(12) 10 (14) 36 (13) 38(13)
Every day 6 (1) 3(3) 1(1) 1(1) 1(1) 3(1) 7(3)
Sleeping problems: woke up 417 0.576
Never 160 (38) 34 (35) 64 (41) 33(36) 29(40) 108(38) 109 (38)
Rarely, few times/year 177 (42) 39(41) 60 (38) 42 (46) 36 (49) 123 (43) 115 (40)
Some few times/months 68 (16) 2021 29 (18) 13(14) 6(8) 48 (17) 46 (16)
Several times/week 10(2) 3(3) 4(3) 2(2) 1(1) 5() 12 (4)
Every day 2(1) 0(0) 0(0) () (1) 1(0) 3(1)
Feel tired in daily activities 417 0.025
Never 47 (11) 16 (16) 22 (14) 8(9) 1(1) 31(11) 21(7)
Rarely, few times/year 149 (36) 42 (43) 59 (38) 31(34) 17 (23) 100 (35) 73 (25)
Some few times/months 131 (31) 22(23) 52(33) 35(39) 22 (30) 97 (34) 116 (41)
Several times/week 70(17) 16 (16) 20 (13) 10011) 24 (33) 44 (15) 59 (21)
Every day 20(5) (1) 4(2) 6(7) 9(12) 13(5) 17 (6)
Impaired sleep with daytime consequences 419 34 (8) 7(7) 8 (5) 8(9) 11(15) 19 (7) 25 (9) 0327
Impaired sleep without daytime consequence 419 31 (7) 8(8) 18(11) 4(4) 1(1) 21(7) 26 (9) 0.522

Values are reported as mean, standard deviations or n (%). P values in bold type are significant. -, data not collected

@ Missing value from 0-1 player for the different questions both at baseline and at follow-up. Seven missing answers at baseline regarding sleeping hours

been evaluated as risk factors for injury in football play-
ers, but showed no association [5, 24].

Passion for sport is divided into harmonious and obses-
sive passion. Harmonious passion is positively associated
with both flow and psychological well-being, and obses-
sive passion is negatively associated with psychological
well-being [26]. Our players scored higher in harmoni-
ous passion with a minimal decrease in the scores at
the 1-year follow-up. They had relatively high scores on
obsessive passion (mean, 4.8). An association between
greater obsessive passion (3.2 vs. 2.7) and injuries in run-
ners has been reported [27] and may predispose athlete
to overuse injuries [28]. Therefore, it could be important
to analyse the players’ passion for football.

Systematic injury prevention training is increasingly
in focus. In our cohort, 76% stated that they regularly
performed some kind of injury prevention training (e.g.,
Knee Control, HarmoKnee or FIFA 11+) [11]. Such
neuromuscular training programmes have been shown

repeatedly to reduce the risk of injury in football players,
with greater reductions in injuries when a larger number
of training components are included [11]. Therefore, it
is notable that the proportion of players who stated that
they took part in prevention training decreased from 78
to 70% at the 1-year follow-up. However, the decrease
was only 24 players in absolute numbers and the fre-
quency of using the programmes increased slightly.
About half of the players had trained and played matches
with older players in the previous 6 months. Playing with
older players has been suggested as a risk factor for sus-
taining a knee injury in particular, but there is conflicting
evidence and more research is needed before any conclu-
sions can be drawn [29, 30].

Nearly half of the players stated that they had received
education in sport psychology, but as expected, few play-
ers in this cohort had regular contact with a sport psy-
chology consultant. Most of the players had contact
through the team or school and thus probably not with
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a qualified sport psychologist. The psychological aspects
in training, including self-efficacy, self-confidence, and
motivation, are highlighted more and more, not just
physical demands such as agility, muscular strength and
aerobic capacity. Cognitive strategies, and particularly
imagery, appear to improve football performance, and
younger players use such techniques to a greater extent
than older football players [31].

Generally, our results show that many adolescent
female football players skip meals, have insufficient sleep-
ing habits, experience stress and are classified as hav-
ing psychological distress, which coaches and clinicians
should be aware of. Therefore, it is important to catch
signs of stress and illness among the players through con-
versations and simple estimation instruments, and possi-
bly adapt training and match load. It is also important to
have the diagnosis of relative energy deficiency in sport
(RED-s) in mind. The diagnosis requires a low threshold
of suspicion and questions about e.g. diet, weight and
sleep changes, training hours, stress, mood, and amen-
orrhea should be asked [32]. Presence of amenorrhea for
>3months is the first manifestation of menstruation dys-
regulation [33]. In our cohort, 97% of the females in the
ages of 15—17 years stated that have had their menarche,
but 22% reported amenorrhea for more than 3 months in
a row after their menstrual bleedings had become regu-
lar. Educational meetings for athletes, parents and to all
sports entities i.e., coaches and their staff about stress,
sleep, diet, etc. could be arranged. For athletes who may
need more professional support, other additional inter-
ventions could be recommended. A multidisciplinary
treatment approach, including medical, dietary, and
mental health support, is necessary to treat RED-s or
functional hypothalamic amenorrhea [32, 33]. In general,
we found small differences in estimates between baseline
and follow-up with small effect sizes especially in Brief
COPE and the Passion Scale. Other changes between
baseline and follow-up are probably due to the age e.g.,
body mass, training with older players, other training
(not football), and drink at least one glass of alcohol.

The main strengths of this study are the large sample
from the Stockholm football district, few missing data,
and a relatively high follow-up rate. However, our aim
was to recruit players from the 2 highest divisions in the
age groups and from the main cities in Sweden. Because
of limited resources, the sample was mainly from the
Stockholm region. We chose to include clubs in the 2
highest divisions in each age group to get a high level
of follow-up with less players quitting football. There-
fore, we do not know if these results are generalizable
to all playing levels. Other limitations are the extensive
questionnaire with the risk of exhaustion, and there is
also a risk for misclassification in a cohort of adolescent
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players. Most of the players filled in the questionnaire
at home, although some completed it at the football
academy. Therefore, we are not aware of the influence of
parents and team mates on the responses. Another lim-
itation is that not all questions and questionnaires are
validated for adolescents; for example, the Stockholm
Public Health Cohort survey [7] and the sleep questions
[13].

Characteristics of lifestyle factors in adolescent female
football players could be used as normative values, and
their potential influence on performance, well-being and
risk of injury should be explored further. In conclusion,
many adolescent female football players skip breakfast
and lunch several days/week or every day, have insuffi-
cient sleep, experience stress and tiredness with daytime
consequences and are classified as having psychological
distress. These factors increased over 1 year.

Abbreviation
GHQ: General Health Questionnaire.
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