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Abstract  Objectives: Kingdom of Saudi Arabia (KSA) 
has experienced tremendous economic growth in the past 
few years and this in turn has led to undesirable lifestyle 
behaviors coupled with an associated rise in 
non-communicable diseases. This has forced the KSA 
administration to encourage sports related activities for a 
healthy life style. In this article, a Systematic Literature 
Review (SLR) is presented to discuss the current state of 
Physical Activity (PA) and sports activities in KSA and 
Other Countries in the World (OCW). The article also 
presents issues that hinder the success of physical and sports 
activities development in KSA to identify research gap. 
Methods: SLR search was conducted using ScienceDirect, 
Springer, Journal of health sciences and Google Scholar 
databases. The databases electronic search produced 553 
articles at the initial stage. Some of these articles were 
eliminated since they did not conform to inclusion criteria. 
Finally a total of 58 articles satisfied the condition and were 
included for the study. Results: The literature highlighted 
that the studies investigating the male respondents is quite 
low having 3 in KSA and 0 in OCW, as against 7 in KSA and 
0 in OCW for Females. In addition, the empirical analyses of 
the result based on this SLR concluded that the sports related 
studies in KSA are very low as compared to OCW. The study 
revealed that the main factors that hinder the success of 
physical and sports activities in KSA universities among 
males are lack of energy, motivation, self-confidence, and 
time, while among females, they are lack of social support 
and resources. Conclusion: It is not encouraged to 
participate in sports activity in Saudi Arabia. Despite the 
protests to promote sports activities there is very little action 
in this area as compared to OCW. Therefore, further research 
is needed to realize the potential in this area KSA to realise 
the vision 2030 and goal.  

Keywords  Physical and Sports Activities, the Current 
State of Sports, Issues, Health Promotion and KSA Vision 
2030, University 

1. Introduction
Some few years back, Citizens in the Kingdom of Saudi 

Arabia (KSA) had survived a simple life, as they were into 
many different PA by involving in consistent sports activities 
(Al-hazzaa, 2018). Sports promote active healthy living 
among them. The energetic healthiness can be realized with 
constant PA in the form of sports. Healthy living based on 
the simple life of KSA peoples were evident from support 
through government initiative and policies (Thompson, 
2017). The KSA policy and plan target reduction of Saudi 
Arabia's dependence on oil, hence it diversifies their 
economy and develops public service sector towards good 
health care [3-4]. This is one, out of the many goals for vision 
2030 plan. A study by (McWhannell, Triggs and Moss, 2017) 
acknowledged that “PA has a positive effect on academic 
performance for students in academic core subjects and 
executive function”. The participants from School B 
remarked that they engage in PA simply to become healthy 
and stronger than those from participants from School A. 
The study revealed participation in sports activity makes the 
students have more fun (McWhannell, Triggs and Moss, 
2017). The qualitative data explained that participant’s 
perceptions of PA showed some similarities between schools 
A and B. It was concluded that participants have different 
reasons for taking part in PA, therefore, their perception to 
use the playground was given as an idea to improve PA 
(McWhannell, Triggs and Moss, 2017).  

Also, (McPherson et al., 2018) supported the claims that 
PA has a significant effect on the academic performance of 
students at all levels of education. The study indicated that 
the relationship occurred from the mediating effect of 
cognition. The model tested, identified that PA with 
cognition has both a direct and indirect relationship on the 
academic performance of the student. Therefore, further 
studies that will utilize larger sample sizes are suggested to 
investigate important confounding factors such as gender, 
age, and ethnicity (McPherson et al., 2018). This finding 
supports the need to improve sports activities in Saudi Arabia 
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Universities to align with vision 2030 and help to achieve the 
goal. Physical Activity (PA) is any real growth delivered by 
the firmness of skeletal muscles that results in a significant 
increment in caloric necessities over resting vitality 
consumption (Alahmed and Lobelo, 2018). Based on the 
World Health Organization (WHO) WHO, (2018) physical 
idleness is regarded as the fourth energetic danger factor for 
worldwide mortality (WHO, 2018) and is estimated to be 6% 
of the worldwide death rate (WHO, 2010). The continuous 
effort by KSA government and their Ministry of education 
for introduction of sports activities in the higher institutions 
in Saudi could be attributed to the knowledge gained from 
the successes recorded based on revenues in some countries 
across the world namely United States, United Kingdom, 
China to mention a few (Table 1). 

Table 1.  Global revenue comparison for indoor and outdoor sports 
activities (Statistica, 2019) 

Top 5 beneficiary countries for indoor and outdoor sports 
United States US$36.256m 

China US$20.545m 

United Kingdom US$3.31m 

Japan US$2.956m 

South Korea US$2.093m 

Malaysia US$121m 

In Saudi Arabia, 58.5% of the Saudi grown-up populace 
were considered physically dormant (Alahmed and Lobelo, 

2018). In the Kingdom of Saudi Arabia, the WHO observed 
that 57% of kids and 71% of adolescents were physically idle 
(Al-Hazzaa, 2010). Based on the national finding, 60% of the 
whole Saudi Arabian population is physically latent (MOH, 
2013). Moreover, 90% sit successively for more than 2 hours 
every day (MOH, 2013). To counter this habit, wellbeing 
instruction awareness is needed through Primary Health Care 
(PHC) to energize people for doing some daily PA. This can 
be achieved as KSA government policies have encouraged 
PA through sports activities in primary, secondary and 
higher institutions in Saudis by funding researches in various 
institutions in the country (Alghanim and Alhamali, 
2011)(minister of higher education, 2015)(Ababteen, 2012). 
Studies have reported that the doctor acknowledged PA to be 
a critical factor amongst the most dominant wellbeing 
advancing practices (Parks et al., 2003; Al-hazzaa, 
2018)(Parks, Housemann and Brownson, 2003). PA 
diminishes the danger of diabetes, stroke, ischemic heart 
ailments, and colon diseases. It is likewise imperative for 
weight control and the counteractive action of fitness (Action, 
On and Activity, 2018). Besides, the study has demonstrated 
that PA through sports promotes psychological wellness by 
lessened nervousness, sadness, and stress (Al-hazzaa, 2004). 
Figure 1 shows the relationship between sports, exercise and 
PA. However, there are many researches on the investigation 
of sports activities in KSA and the world at large for the past 
few years. Only a few studies on sports activities 
investigation in KSA are available.  

 

Figure 1.  The relationship between sports, exercise and physical activity  
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1.1. Overview of the Problem 

This section discusses the problems that lead that encouraged the researcher to conduct this Systematic Literature Review (SLR). The issue of sports inactivity among younger age groups of 
male undergraduate students with the goal of vision 2030 is on the increase. The researcher noted the presence of obstacles that hinder the participation of Male undergraduates in KSA 
universities that affect physical education development. Addressing the obstacles could facilitate male undergraduate students to participate in sports. The obstacles prevent universities to 
achieve desired goals in line with recent KSA government policy agitation for sports introduction. In order to achieve the target of introducing sports activities in various universities, an issue 
on the factors that can prevent effective sports activities towards vision 2030 in KSA among male undergraduate students needed to be given adequate attention. Specifically, vision 2030 
second goal encourages “a healthy and balanced lifestyle as an essential mainstay of a high quality of life”, however, opportunities for the regular practice of sports has been limited (Thompson, 
2017)(Kinninmont, 2017)(Thompson, 2017; Kinninmont, 2017). Meanwhile, on one hand, “the government aspires to excel in sports and be among the leaders in selected sports globally by 
2030”. Figure 2 shows the KSA vision 2030 plans which accommodate sports growth under CEDA.  

 

Figure 2.  KSA vision governance model for achieving vision 2030 (Kinninmont, 2017) 
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1.2. Objectives of the Study  

This study focuses on achieving the following objectives:  
1. Investigating the current state of sports activities in 

KSA universities compared to other countries in the 
world.  

2. Investigation of the issues confronting the introduction 
of sports activities in KSA and compare it with other 
parts of the world. 

1.3. Research Questions 

In order to solve the problems, this paper intends to answer 
the following research questions (RQs):  
1. What is the current state of sports activities in the 

Kingdom of Saudi Arabia (KSA) Universities and other 
countries? 

2. What are the issues confronting the introduction of 
sports activities in KSA against the practice in other 
countries? 

2. Related Works 
Sports activity has a critical and fundamental role in all 

phases of life, particularly on adults. Sports activity has an 
important and irreplaceable role in all stages of life, 
especially in adolescence. However, the culture of physical 
exercising vary in certain periods of life and different 
environments such as countries and regions, rural or urban 
areas. (Cerar et al., 2017). Sports activity is a good 
pre-condition for the health, normal biological, and 
psychological development of young people. Constant and 
suitable sports activity maintains vitality, protect the human 
body against diseases and creates a better quality mature 
period of life. The curriculum of physical education 
facilitates learning for both children and young people about 
the importance of movement, sports, fitness activities and a 
healthy lifestyle. This practice offers significant leverage in 
the promotion of sports activities (Sancassiani, Machado and 
Preti, 2018). In view of the advancement of society, people 
moreover have an understanding of physical education. It 
plays a significant part in our everyday life. For instance, it 
makes a difference to improve our physical quality and 
mental wellbeing. Universities need to encourage physical 
education since the concept of education shows up in our life 
as a modern advancement for the new direction of 
contemporary sports. This can impact people's thought in 
their lifetime and provides vital esteem to the advancement 
of people and society (Al-Anon, 2018). 

However, KSA people witnesses less access to exercising 
facilities and limited opportunities are available to engage in 
sports activity. School children and undergraduate students 
appear to have fairly good knowledge about the benefits of 
PA. On the contrary, a large percentage of these students are 
not properly informed about the skills on how to exercise or 
to be physically active. Most importantly, time constraint, 
low self-efficacy, lack of facilities or resources, and lack of 
social support are the major barriers to being physically 
active among Saudi Arabian populace (Al-Marzooqi, 2017). 

Therefore, there is a need to investigate the factors that affect 
the healthy lifestyle and is a significant part of healthy living 
among Saudis youth. Especially undergraduate students boys 
do not have the understanding of the benefits of the Physical 
education. Past research on the barriers to sports activity 
among Saudi undergraduate students (boys), within different 
domains of sports activity (leisure time, occupational, 
transports, and households sports activity) have highlighted 
these issues among males (Al-Anon, 2018).  

It was noted that a national policy encouraged active living 
and discouraged inactive life. Health-care providers have an 
important role to promote sports activity and encourage 
healthy lifestyle habits among all Saudi people. (Al-hazzaa, 
2018). Apart from increased efforts to extend awareness 
about unhealthy lifestyle habits such as physical inactivity 
and harmful sedentary behaviors. Furthermore, there are 
urgent needs for reliable and widely disseminated 
information to the public for nutrition, physical activity and 
health, obesity prevention, and to live a long and active 
living. The spread of social media usage to the Saudi people 
can be fully utilized for physical activity promotion and 
obesity prevention. (Al-hazzaa, 2018). In addition, physical 
activity is positively related to a healthy quality of life 
( Bjornson et al., 2008; Maali Saud Alsahli A, 2016; WHO, 
2018). Most importantly, having recognized the effect of less 
physical inactive health among the populations, the World 
Health Congress (WHC) in 2004 suggested: “that the 
Member States should develop national physical activity 
action plans and policies to increase physical activity levels 
in their populations” (WHO, 2010; Al-Zalabani et al., 2015).  

Consequently, a high rate of physical inactivity was 
reported in Kingdom of Saudi Arabia, similarly, further 
studies conducted in Riyadh revealed that younger age 
groups of physical inactivity levels ranged from 81% to  
74.9% (Al-Zalabani et al., 2015). Despite the high rate of 
physical inactivity reported, for example, available data from 
a small number of studies according to Al-hazzaa, (2018) 
suggests a high prevalence between 43.3%–99.5% of 
physical inactivity among Saudi children and adults alike. 
However, no research to date has investigated current state 
and issues confronting introduction of sports activities in 
KSA universities despite government emphasis on the 
importance of sports for healthy lives and longer life span 
when practising on a regular basis (Eman et al., 2019). KSA 
government policy and Ministry of education have a broad 
plan including the campaign for sports activities in all 
institution having seen the benefits from different countries 
in the world as shown in Table 1 (Kinninmont, 2017). 

3. The Methodology Used and Data 
Search Criteria 

The search for the primary studies was done using 
kitchenam approach for this SLR. The search was conducted 
using Sciencedirect, Springer, Journal of health sciences and 
Google Scholar databases which help to obtain related thesis 
in the focus domain published till March 8, 2019(Alsolami, 
B., & Embi, M. R., 2018). The keywords such as PA, Sports, 
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physical inactivity, current state, Saudi Arabia university, 
Saudi Arabia citizens, male undergraduate students and 
issues confronting sports activities were used as search 
criteria by combining either of the words.  

Apart from the electronic search, the selected article 
references were carefully examined manually and identified 
for inclusion as relevant papers in this search. The article 
written in English from literature was added as inclusion 
criteria. This comprised of Saudi able body of male 
undergraduate students, that can participate in sports from 
some selected universities among the 26 universities (Fahad, 
Ali and Ibrahim, 2016). The article included having a clear 
discussion on sports activities covering other parts of the 
world and those that emphasized KSA and conducted in the 
universities environment. The inclusive studies were 
carefully read and analyzed based on the preset criteria for 
analysing the articles. Any of the selected articles used for 
the primary studies that do not meet the criteria for inclusion 
are excluded. 

3.1. Extraction of Primary Data 

This section explain the information checked and recorded 
in order to conduct this study: The causes of physical 

inactivity, the current state of sports activities, resources 
available that can encourage male undergraduate students to 
participate in sports, issues confronting sports activities in 
KSA universities, the target participant numbers, average 
age of participants, the location where data collection was 
carried out, and whether the study was conducted at Saudia, 
or other countries.  

The initial electronic search on the database yielded 553 
articles. Titles and the abstracts of all articles were read and 
revised for exclusion and inclusion. Meanwhile, most of the 
articles were excluded because they did not conform to the 
inclusion criteria. The remaining relevant primary articles 
were 84 articles. This finally forms the choices for the 
systematic literature review screening in Figure 1. Fifteen 
(15) articles were excluded due to the duplication or shortfall 
of content needed. Out of the relevant 69 articles, 11 articles 
were excluded since they do not present clear explanation on 
the current state of sports activities in KSA or there are no 
good synthesis on the target participants used and issues that 
hinder the introduction of sports in KSA universities focused 
in the article. Therefore, the remaining selected articles 
included and eventually used for the proposed SLR added to 
58 articles. 

530 primary studies from various databases 
searching ScienceDirect, Springer,

and google scholar

23 more  primary studies were added based on 
cross reference and journal of health sciences in 

the domain

Out of 553 articles, 84 initial articles were 
found relevant in title and abstract

8 articles were excluded, (5 found duplicated 
and 2 not adequate in content)

69 primary study articles were found relevant  
11 articles were excluded: physical 
inactivity and target audience not 

clear  

58 articles included in the systematic literature 
review 
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Figure 3.  The flow process of SLR articles selection (Kitichenham, 2007). 
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4. Results of SLR  
In this section, the results of the systematic literature 

review are presented. Table 2 shows the current state of PA 
and sports activities in the Kingdom of Saudi Arabia (KSA); 
while Table 3 presents similar results for PA and sports from 
other countries in the world by publications. Numbers of 
publication by years from 2013 to 2019 are shown in Figure 
4, while Figure 5 illustrates the country with the most 
frequent research contributions from the primary studies 
summarized in Figure 3. Out of the studies in Table 2, only 3 

focused on males, 5 on females. Out of the remaining studies, 
5 focused on both males and females while 7 did not indicate 
the categories utilized for their data collection and analyses. 
As clearly seen from Table 2 not too many studies conducted 
on sports alone were found from KSA researchers. In fact, 
those few published articles related to sports was just 
published recently within 3 years ago specifically in 2016 
and 2018 respectively. Conversely, the articles published 
related to sports were more in other parts of the world 
notably about 13 since the year 2014 until the year 2019 as 
shown in Table 3. 

Table 2.  The current state of PA and sports activities in the Kingdom of Saudi Arabia 

SN. Data 
description  Region or city Gender/

age 

Target 
audience 

sample size 

Sports/P
A activity  

Inactive 
level (%) Criteria Method 

1 
Attitude 

towards PA 
(Jifri, 2013) 

Jeddah, KSA N/A 275 PA  N/A Set of procedure Descriptive 
survey 

2 

The obstacle 
that faces 
physical 

education 
(Abedalhafiz, 

2013) 

Al-Madinah, 
Al-munawarah, 

KSA 

Males 
and 

Females  
187 Obstacle 

to PA  N/A 
An obstacle in 

physical 
education 

Descriptive 
questionnaire  

3 

Health-related 
to the quality 
of life (QOL) 

through 
physical 

activity level 
(PAL) 

(El-sobkey, 
2014) 

Riyadh, KSA N/A 100 PA & 
QOL 

Higher 
PAL 

improve 
health  

General health 
Short form 

health status 
survey 

4 

Assessment of 
PA inactivity 
(Awadalla et 

al., 2014) 

South-western, 
KSA 

Males & 
Females  1257 PA 

inactivity 87.9% Predictor of PA 
inactive Questionnaire 

5 

Physical 
activity and 

quality of life 
(Ali et al., 

2015) 

Abha, KSA N/A 400 PA  70.3% Low PA Short-form 
study 

6 

Participation 
Motive 
(Antony 

Tomar, 2015) 

Damman KSA N/A 1039 PA and 
sports N/A Competence 

factor (3.419) Questionnaire 

7 

Risk factors for 
PA inactivity 
(Assiri et al., 

2015) 

Khamis 
mushayt, KSA 

Males 
30-44 400 PA 

inactivity 43-99% Risk  Questionnaire 

8 

BMI with diet 
and physical 

activity 
(Majeed, 2015) 

Damman KSA Females  215 PA N/A Diet and weight 
management Questionnaire 

9 

Facilities 
impediment to 

PA  
(Samara et al., 

2015) 

Riyadh, KSA Females 94 PA N/A 
Different 

parameters 
exploration 

Questionnaire 
stratified 
sampling 

10 

Behavior 
predictors 

(Al-Sobayel et 
al., 2015) 

KSA Males & 
Females  2888 PA N/A Gender 

difference 

Multi-stage and 
random 

sampling 

11 

Assessment 
and reason for 
participation in 
PA (Alsubaie 

Riyadh, KSA Males 453 PA N/A Health –
enhacement  Questionnaires  
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and Omer, 
2015) 

12 

The prevalence 
of PA 

(Al-zalabani 
and 

Al-hamdan, 
2015)  

KSA N/A 4758 PA 
85.6% 
male. 
90.2% 

Level of PA 
correlation 

Global PA 
Questionnaire 

(GPAQ)  

13 Barriers to PA 
(Alsahli, 2016) 

Hafr-Al batin, 
KSA Females 211 PA N/A Brriers  Questionnaires 

14 

Constraints in 
PA and sports 

(Alahmad, 
2016) 

Riyadh, KSA Males 909 Sports and 
PA 74% Constraints and 

motivation Questionnaires 

15 
Factors and PA 
(Elzawi et al., 

2017) 
Jazan, KSA 

Males 
and 

females 
419 PA 43-99.5% Fcators 

affecting PA Questionnaires 

16 
PA of young 
girls (Aljaaly, 

2017) 
Jeddah, KSA Females  1519 PA 56.8% PA assessment Questionnaires 

17 

Inactive 
prevalence and 

perceived 
barrier to 

active living 
(Al-hazzaa, 

2018) 

Riyadh, KSA N/A 434 PA 
inactive  N/A 

Prevalent and 
perceived 

barrier 

Systematic 
review  

Medline and 
Google scholar 

18 

University 
activity 

management 
(Al-Anizi, 

2018) 

Riyadh, KSA N/A Not 
specified 

Sports 
activity N/A 

Enhancing 
intellectual 

security 
Descriptive 

19 

Participation 
among women 
(Fallatah et al., 

2019) 

Makkah, KSA Females 190 PA N/A Protection of 
female Mixed survey 

20 
Related risk 
factors (Issn, 

2019) 
Jouf, KSA Females 200 PA N/A Obesity-related 

risks Questionnaires 

 
Figure 4.  Summary of SLR primary studies by years of publication 
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Figure 5.  Summary SLR on physical and sports activities authors contributions by affiliations country from selected studies 

Table 3.  The current state of PA and sports activities from other countries in the world 

SN. Data 
description  Region or city Gender/age 

Target 
audience 
sample 

size 

Sports/PA 
activity  

Inactive 
level 
(%) 

Criteria Method 

1 

Physical 
inactivity and 

factors 
(Azuhairi, 2014) 

Selangor, 
Malaysia 

Males and 
females 894 Sports 41.4% 

Physical 
inactivity 

among 
university 

student 

Questionnaires 

2 

Effects of 
participation in 
School sports 
(Van et al., 

2016) 

Minnesota-USA N/A 12.849 Sports  N/A Sports 
encouragement  N/A 

3 

Lack of sports 
equipment as 
constraints 

(Bamidele et al., 
2016) 

Kogi, Nigeria N/A 1315 Sports N/A Constraints on 
sport equipment Questionnaires 

4 

Barriers to 
physical activity 

(Tong et al., 
2016) 

Kuwait Males and 
females 1123 PA N/A Percieved 

bariers to PA Questionnaires 

5 

Physical 
Activity Patterns 
(Clemente et al., 

2016) 

Portugal Males and 
females 126 PA  N/A 

Promote PA 
among the 
populace 

Wearing of an 
accelerometer 

for 7 days 

6 

Influence of 
sports 

participation 
(Munoz-bullion 

et al., 2017) 

Spain N/A 3,671 Sports N/A Sporting 
activities Questionnaires  

7 
Engaging in 

sports (Cerar et 
al., 2017) 

Slovenia Males and 
females 5271 Sports  N/A 

Increase in 
sports becomes 
national priority 

Questionnaires 

8 

Relation and 
Sports 

Participation 
(Support et al., 

2018) 

Pakistan Males and 
females 248 Sports 

activity N/A 

Relation 
betewwen 

sports 
participation 

Questionnaires 

9 

Physical 
Inactivity in 
Adolescent 

Students 

Brazilian  Males and 
females  1391 Physical 

inactivity N/A 

Factors 
responsible for 

physical 
inactivity 

Questionnaires 
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(Michael et al., 
2018) 

10 

Culture on 
sports 

achievements 
(Sulistiyono et 

al., 2018) 

Indonesia N/A N/A Sports N/A 

More 
synchronized 

policy is 
encourage 

Structured 
interview  

11 

Salient belief  
to participate in 
sports (Quinton, 

2018) 

British N/A 76 Sports N/A 
Salient belief 

for recreational 
sports 

Questionnaires 

12 

Effect of school 
sports facilities 
(Davida et al., 

2018) 

British Males and 
females 17634 Sports  N/A Sports facilities 

inadequacy Questionnaires 

13 

Current situation 
of students 

sports life (Yan 
and Ma, 2018) 

China Males and 
females 94 Sports N/A 

Analyzing 
student sports 
participation  

Questionnaires 
and LR 

14 

Sports and 
exercise at 
university 

(Castaneda et 
al., 2018) 

Spain Males and 
females 1085 Sports N/A Correlation 

between gender Questionnaires 

15 

Physical activity 
promotion 

(Kosowan et al., 
2019) 

Manitoba N/A 54 PA N/A Faciliate 
enhance PA 

Qualitative and 
quantitative 

16 

Quantitative 
sport places 
(Alizadeh, 

2019) 

Tajikistan N/A 19 Sports N/A Quantifying 
sport spaces 

Qualitative and 
quantitative 

17 

Correlation in 
PA and medical 

students  
(Yousif and 

Kaddam, 2019) 

Sudan N/A 216 PA 44.9% 

The 
relationship 

between PA and 
obesity among 

medical 
students 

Questionnaires 

18 

Importance of 
sports activities 
(Di-palma et al., 

2019) 

Italy  N/A N/A Sports  N/A  N/A Not specified 

19 

Anxiety among 
students in 

sports (Profile, 
2019) 

Turkey Males and 
females 780 Sports  N/A  Analysing test 

anxiety Questionnaires 

20 

Effect of school 
sports facilities 
(Black et al., 

2019) 

Britain Males and 
females 17634 Sports N/A Sports facilities 

effect on school 

Secondary data 
from the 

National Child 
Development 

Study (NCDS) 
 

Figure 5 shows the trend in studies conducted in this area 
from well-known databases like Scopus with the highest 
number of publications by the country as on March 2nd 2019, 
as the databases were accessed on this date. It was observed 

that researchers in Saudi Arabia were found to be the highest 
for research related to sports activities and PA with 221 
publications, followed by the United States having 46 and 
least number of publication 1 for Ukraine. 
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Figure 6.  Snapshot of publications analysis by researchers’ affiliation accessed 2/3/2019 
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4.1. The Current State of Sports Activities 

Trends for continuous development in society revealed an 
understanding of physical education and its importance in 
our daily life. Physical education which serves as the origin 
for PA and sports improve physical quality, mental stability 
and healthy life. The Commonwealth Secretariat advocated 
for use of sport as a tool in advancing sustainable 
development and strengthening governance, gender equality 
and the protection and promotion of human rights in sport 
(SFD, 2017). In addition to that, in 2016, Mauritius proposed 
a sport’s plan, by allocating funding and resources to 
encourage Mauritians participation in sports and PA (SFD, 
2017). Similarly, in Zambia the same year 2016, the sport 
was used to promote physical and mental health to support 
education, by boosting employment prospects and improving 
social cohesion (SFD, 2017). In the same vein, Botswana has 
engaged in a sport to promote gender equality through the 
production of national guidelines and strategy for gender 
mainstreaming in sport (SFD, 2017). In Sierra Leone, Sport 
for Development and Peace (SDP) strategy was embraced to 
enhance the role of sport to improve the lives of young 
people to build them stronger since 2016 (SFD, 2017). The 
countries enumerated above, have embraced the sport 
activites and realised its benefits. Malaysia is also not left out 
among other giant countries in the world with global annual 
revenue amounted to one hundred and twenty-one million us 
dollar (US$121m) presented in Table 1. However, 
participation in sports activities can stimulate people’s 
thought in a lifetime. This also can contribute important 
value to the development of individuals and society (Anon, 
2018). Consequently, from Table 2 fewer studies were 
conducted on sports at the same time it was generally noticed 
that research that focuses on the investigation of male 
undergraduate students was rarely found. It has been 
established that implementation of Non-communicable 
diseases (NCDs) and prevention program in KSA can only 
be achieved through recent and valid data collection to 
further ascertain the prevalence of physical inactivity, trends 
and barriers. This will help to determine the status of citizens; 
however, this will involve policy makers, health care 
authorities and higher institutions through regular research as 
encouraged by KSA government (Al-hazzaa, 2002). 

In the past years, KSA has enjoyed enormous economic 
growth and prosperity. This was possible by the 
technological transformation that foster negative changes in 
lifestyle (Al-hazzaa, 2018). Thereafter, physical inactivity, 
sedentary behaviors, consumption of caloric dense diet, and 
sugar-sweetened beverages suddenly increased and became 
predominant among KSA society. According to a national 
survey, 60% of the entire Saudi Arabian population is 
physically inactive (Alhamed and Lobelo, 2018). 
Furthermore, 90% sit consecutively for more than 2 hour 
daily (Alhamed and Lobelo, 2018). This further aggravated 
lifestyle-related Non - communicable diseases (NCD’s) in 
the country, which includes, obesity, diabetes mellitus, 
coronary artery diseases and hypertension (Lee et al., 2012). 
Despite the high rate of physical inactivity reported, for 
example, available data from a small number of studies 
according to Al-hazzaa, (2018) suggests a high prevalence 

between 43.3%–99.5% of physical inactivity among Saudi 
children and adults alike. However, no research to date has 
investigated the current state of sports activities in Saudi 
Arabia Universities for male undergraduates students against 
other countries (Eman et al., 2019). Saudi Arabia has a 
wide-ranging plan as observed in (Kinninmont, 2017). The 
purpose of the extensive plan according to Kinninmont, 
(2017) is to provide an alternative to KSA’s economy and 
reduce its dependency on oil. Basically, one of the major 
economic strategies of KSA as part of the plan is youth and 
sports initiatives (Kinninmont, 2017). This serves as useful 
functions and personal branding projects to boost the 
country’s national policies. In view of this, further research is 
desirable. There is indisputable evidence in many studies 
repeating the benefits of sport activities and sports on health 
(Celis-morales et al., 2015; Donnelly et al., 2013; Fanning et 
al., 2018; Kelley, Kelley, Roberts, & Haskell, 2012; 
Nakamura et al., 2014; Song et al., 2012). Also, the general 
public is currently alert of the significance of active 
participation in sport to optimize their bodies’ performance 
at all levels. Recent research on the sports related habits of 
the Spanish has underlined a rising interest in undertaking 
sports activities and benefits derivable from the sport 
(García-Ferrando & Llopis-Goig, 2010; Ministerio de 
Educación Cultura y Deporte, 2015). Similarly, a new 
conception of sport, orientation for improvement on quality 
lifestyle has been considered over the last decade by Spanish. 
The same surveys identify that sporting activity has moved 
from competitive sport towards healthier ways of using one’s 
free time. This is done, by including sport within healthier 
lifestyles. In order to function and assume the role of 
educational institutions, Spanish universities have tasked 
themselves the objective of promoting the sport at university. 
This is actualized by facilitating sports for the student 
community and, giving consideration to offer a compatible 
platform for students’ academic commitments 
(Castañeda-Vázquez et al., 2018). According to CSD, (2010) 
sport in university is necessary for two main reasons which 
include; university as the final stage in people’s education, 
university is the last chance to reinforce habits to improve 
quality of life and sport activities contributed to the 
development of an integral education for students (CSD, 
2010). 

4.2. Issues Confronting Success of Sports Activities  

According to HP, (2015) since 2015, it has been reported 
that KSA government and World Health Organization 
(WHO) have strategies on ways to efficiently enhance public 
health condition in Saudi to address the lingering issues 
namely; physical inactivity among Saudi citizens, incidences 
of non-communicable diseases prevalent in the country, 
mental health and substance abuse due to less involvement in 
sports activities. 

It is amazing to note that previous studies (Al-hazzaa, 
2018)(Black et al., 2019) acknowledged that the proportion 
of Saudi children and adults at risk for inactivity exceeded 
the number at risk for any other traditional coronary heart 
diseases risk factors (Al-Hazzaa, 2018). Also worthy of note 
is that there exists a high prevalence of inactivity in KSA 
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from females, this constitutes a major burden to public health 
due to more number of obesity (Al-Hazzaa, 2018). This is 
not the case when compared with men, Saudi women suffer 
from low exercising facilities, this is because they have less 
opportunity to engage in PA (Al-Hazzaa, 2018). 

HP, 2015 asserted that one of the issues caused by inactive 
participation as observed among KSA citizens in sport is the 
frequent spread of NCDs. However, up till now, there is no 
primary health care that can address the problem. “For 
instance, in the country, there is an increase in childhood 
obesity which is affecting approximately 6–10% of 
preschool and school-age children” (HP, 2015). According 
to (Alsahli Maali Saud, 2016) Saudi female university 
students experienced a lack of sports facilities and university 
support as a major setback. This contributed to the loss of 
interest on the part of the students (Alsahli Maali Saud, 2016). 
The country is in the process of combating lifestyle risk 
factors by addressing physical inactivity (HP, 2015).  

In the study of Jifri (2013), there were significant 
differences in health aspects based on sex variable in favour 
of male students from the result recorded. The study 
suggested that to arrest and strengthen students attitudes at 
King Abdulaziz University for physical activities a set of 
procedures such as lectures, newsletters and educational 
workshops is desirable for smooth implementation of 
effective sports activities.  

According to (Al Anizi, 2018) none availability of sports 
activities in Saudi universities undermine youth energies, 
thus, encourages laziness on the part of the students. This 
practice is not good enough and it requires a proactive 
intervention of various university authorities, the ministry of 
education to embrace the KSA government sensitization 
towards discouraging physical inactivity for improvement of 
students health and wellbeing in KSA universities (Al-Anizi, 
2018). In another study, it was reaffirmed that the main 
barriers to physical activity are; time limitation and lack of 
accessible and suitable sporting environment in some 
universities (El Gilany et al., 2011). In order to overcome 
these barriers consideration of students’view is a necessity to 
enhance the level of physical activity, for the selection of 
sports activities. In this situation students, interest plays an 
important role in setting their goal for the best choice of 
activities unsystematically. On the contrary, when 
consideration was not given, the result lacks enjoyment that 
ends up in terminating the engagement in the sports activity 
(Fortes et al., 2010). 

The tendency to identify factors associated with the 
external dimensions of motivation from among universities 
students to determine (disease prevention, physical fitness, 
body weight management, physical appearance, and stress 
management is an important issue (Cerar et al., 2017). 

According to (Guedes et al., 2013) key, motivational 
factors for exercise is achievable through self-determination 
theory. The study pointed out that the students are more 
difficult in adhering to exercise in a more effective and 
lasting way, as they prioritize factors associated with 
extrinsic motivation. Extrinsic motivation is useful for 
professionals who work in the areas of physical education 
and public health, as they provide resources that help to 

develop physical exercise programs in the university 
environment. These actions facilitate the level of motivation 
according to the EMI-2 dimensions (Guedes et al., 2013). 

According to (Antony and Tomar, 2015) students improve 
on their competence, enjoyment or interest by involving in 
sports to optimize their physical well-being with the 
progression of educational levels. The infrastructural 
facilities needed for physical activities has not been 
optimized to the advantage of undergraduate students 
(Antony and Tomar, 2015). The need for the research related 
to optimization of the social experience of students and need 
for strategies to reduce the gap in socialization among 
students is evedient (Antony and Tomar, 2015).  

Sports activities have a vital and unique role at all stages of 
life, particularly in the adult. The habits of physical 
exercising are different in certain stages of life depending on 
the environment for instance; countries, regions, rural or 
urban areas. (Cerar et al., 2017). 

Regular sports activity maintains vitality, protects 
individual against diseases and creates a better quality for a 
complete life. A significant influence in the advancement of 
sports activities can be realized through the proper 
curriculum of physical education in which children and 
young people learn about the importance of movement, sport, 
fitness activities and a healthy lifestyle (Cerar et al., 2017). In 
view of the highlighted issues which focus on lack of suitable 
factors, adequate facilities in KSA universities responsible 
for continuous physical inactivity suggest further research 
for effective introduction of sports activities KSA with a 
thorough investigation that will offer a lasting solution 
capable of supporting Saudi government policy and 
awareness of sports necessity by the Ministry of Education. 

4.3. Reason for Poor Participation in Sports Activities  

Generally, in KSA among adults, it was noted that 
physically active is geared towards the maintenance of health 
and loss of weight. However, time constraints and 
unavailability of spaces and facilities are major factors 
discovered for not being physically active (Van et al., 2016; 
Cerar et al., 2017; Al-hazzaa, 2018; Black et al., 2019). In 
addition to that, it was reported in the study of Black et al., 
(2019) that adults who attended health centre considered the 
barriers to PA in males to be lack of energy, motivation, 
self-confidence, and time, while among females it was lack 
of social support and resources. Notably, attendance of 
school with inadequate facilities for sports constitutes a 
major setback for the likelihood of adult in the ages of 33, 42 
and 50 not taking part in exercise (Black et al., 2019). 

The KSA has experienced a dramatic increase in physical 
inactivity, with women having higher levels of inactivity 
than men among all age groups (Samara et al., 2015). This 
was traced to factors such as a restriction from outdoor 
games, dressing code, traditional customs as practice in the 
country. 

Report of data from the World Health Organisation (WHO) 
information about KSA more than a decade year ago 
specifically year 2005 showed a low percentages of high 
(16%) and moderate (16%) physical activity, and a high 
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percentages of low (68%) activity among men and women 
between 15–65 years old (Samara et al., 2015). 

In support of this fact, other studies finding have equally 
established that there is a high prevalence of physical 
inactivity among Saudis citizen (WHO, 2005; Al-hazzaa, 
2007). Early formation of habits in support of exercise in the 
early stages of life for sports skills development will 
naturally promote physical activity in schools (Black et al., 
2019). Moreso, an investment in other strategies will haste 
the control for all levels of physical activity and related 
health conditions for active life course. 

5. Discussion 
This Systematic Literature Review (SLR) can be seen as 

the first broad review on PA/Sports activities in the Kingdom 
of Saudi Arabia (KSA), discussing the current state of sports 
activities, issues confronting the success of sports activities, 
and reasons for poor participation in sports activities with 
aim to identify gaps for further research. This is to support 
the KSA government and ministry of education towards 
sensitization of universities to encourage students and staff 
participation in sports activities. It also offers an alternative 
to economic growth for the KSA government to change the 
idea of total reliance on oil.  

Nevertheless, our ability to investigate research trends of 
PA/Sports activities in KSA and Other Countries in the 
World (OCW) empirically is shown in Figures 7 and 8. 

Previous studies investigation of male participant is quite 
low having 3 in KSA and 0 in OCW based on Table 2. This is 
against 7 in KSA and 0 in OCW for females. This finding 
negates the study of Lin and Chen (2013) which suggested 
that “sport is a male-dominant event that not only promotes 
traditional gender roles but also advances male hegemony” 
as acknowledged in (Hannon, Soohoo, Reel, & Ratliffe, 
2009). Therefore, it indicated that gender stereotypes may 
enhance or hinder sports participation among students.  

The advantages of physical activity are well demonstrated 
for the general population (Adrianne et al., 2009; Chimen et 
al., 2012), and the opportunities accrue to youth and 
adolescents are well documented and reported (Hallal et al., 
2012; Rangul et al., 2012; Tremblay et al., 2011; WHO, 
2015). Sport is considered important more than the 
traditional education policy, for instance, a certain aspect of 
curriculum, class size and a vast number of students 
participating in high school sports suggest further research. 
While past research has investigated factors influencing 
sports participation separately, further research into the links 
between these factors is warranted (Lin and Chen, 2013). In 
addition, some studies analyse the number of participants 
used by gender for the conducted survey were not clearly 
defined with KSA (6) and OCW (9). The result revealed that 
researchers focused more on the use of females/males for 
their investigation on PA/sports-related issues as shown in 
Figure 7. Hence, the necessity for further research in KSA 
with a focus on factors influence and male involvement.  

 

Figure 7.  Empirical analysis results of selected studies by genders in KSA and OCW  
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Figure 8.  Empirical analysis results of selected studies on PA/sports research trends 

In Figure 8, the empirical analyses of result from Table 3 
are very low based on the researches done on sports in KSA 
and high in OCW. Consequently, researches conducted for 
PA/sports was drastically low in KSA and 0 from the 
selected studies considered for this SLR. Meanwhile, the 
highest result was recorded for PA related research for KSA 
and OCW with 17 and 5 respectively. This is against KSA 
policy advocating for sports activities promotion in the 
country (Voluntary and Review, 2018). The outcome of the 
findings by (Kyu et al., 2016), which concluded that a higher 
level of total physical activity strongly facilitated a low risk 
of breast cancer, colon cancer, and other chronic diseases, 
with most health gains happening at a total activity level of 
3000-4000 MET-minutes/week. The results supported this 
SLR discovery at the same time suggested that participation 
on physical activity needs to be many times higher than the 
recommended minimum level of 600 MET-minutes/week for 
larger reductions in the risk of these diseases (Kyu et al., 
2016). 

Above all, involvement in physical activity and active 
participation in sports is encouraged. This will serve as 
benefits and help to reduce the risk of diseases by avoiding 
obesity, weight control, reduced anxiety and stress (WHO, 
2015). 

6. Strength and Limitations  
This SLR study is the first to investigate the current state 

of PA/ sports activities in KSA and OCW. Also, the SLR 
serves as the first to explore and investigate the level of 
research on PA/sports facilities, factors that influence both 
PA and sports activities in KSA universities. This is carried 
out with the aim of identifying gaps to extend research that 
can support KSA policy on vision 2030, likewise ministry of 
education for the promotion of sports in the country. The 
SLR study is a support for the utilization of sports 
intervention to replace the country’s dependency on oil for 

global economic growth by the year 2030. The study is 
limited in the sense that some articles might be missed out in 
the course of selected studies search considered. More 
emphasis is laid on the universities even though an in-depth 
study of the SLR cover other educational institutions; this is 
to know the extent of the following: 
• what has been done in the popular literature in KSA and 

OCW? 
• where the researches in this domain of PA and sports 

have reached? 
• what is yet to be done and what can potentially be 

considered to extend the current state in KSA? 

7. Conclusion and Future Work 
Sports is an exercise needed by everyone to improve their 

health status. This will facilitate longer life span among 
citizen if practised regularly. However, it is obvious, that 
getting people to participate in sport to change their lifestyle 
with exercising habits requires a tremendous effort by those 
involved in community health, governmental policy, and 
school education. This can be encouraging if incorporated 
into the curriculum and resolve with authorities in different 
KSA universities. However, this study has presented detail 
SLR on the current state of PA/sports in Tables 2 and 3, 
likewise the analysis in Figures 7 and 8 respectively. The 
issues that militated against the success of PA/ sports 
researches are discussed in Section 4.1.3 of this article. 
Based on this, the research questions 1 and 2 which guided 
the ongoing doctoral study, reported in this article (Section 
1.3) has been perfectly answered. Lesson learned is that 
many other countries such as United States, China, United 
Kingdom, Japan, South Korea and Malaysia have enjoyed 
global revenue benefits from sports, therefore, KSA should 
not be left out. Meanwhile, factors serve as a major 
impediment to PA /sports practices and success in KSA, 
likewise, lack of adequate facilities also needs serious 
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attention and in-depth study on these pertinent issues will be 
considered in future work.  
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Abstract  University environment offers numerous 
advantages and easy opportunities for improving students’ 
participation in physical activity and sport. However, there 
are paucity of researches on the reasons for 
non-participation in the university physical activity and 
sport programs in Kenya. The purpose of this study was to 
establish the institutional based reasons for the students’ 
non-participation in the universities’ physical activity and 
sport programs. Cross-sectional survey design was used 
and data was collected through questionnaires from 
Sixty-three (33 males, and 30 females) students. Mean 
standard deviation and graphs respectively, were used to 
describe and present data. Findings showed that key 
reasons for non-participation in physical activity and sport 
programs in the university were inadequate sport facility 
74.6%, overcrowded facility 73%, unorganized sport 
program 63.5%, lack of sport facility 58.7%, lack of sport 
variety 57.1%, inaccessible facility 49.2%, no coaches 
47.6%, unfriendly time for sport 39.7%, unsafe sport 
equipment 38.1%, inappropriate behaviour of sport 
personnel 36.5% and 34.9% was due to unskilled sport 
personnel. Students’ age, year and course of the study 
influenced non-participation of students in the universities’ 
sport programs. Also, students’ previous and current 
participation status confirmed students avoid universities’ 
sport programs although they participate in the same 
elsewhere. Diversifying and professionalizing sport and 
aligning programs with academic schedules would attract 
students. TRA can be useful in sensitizing students on the 
benefits of sports. Similar studies with larger student 
population are necessary. 

Keywords  Non-participation, Palms, Physical 
Activity and Sport Programs, Public Universities, Sport 
Participation 

1. Introduction
Participation in physical activity and sport is an integral 

feature of the human life, extending from health promotion 
(Frantz and Ngambare, 2013), social connectivity 
(Bartolomeo and Papa, 2017), behavior modeling (Hagger 
and Chatzisarantis, 2014), economic empowerment (Kirk, 
2012), academic performance (Howie and Pate, 2012) and 
productive labor force (Lechner, 2015). Physical activity 
and sport is related to increased health benefits such as 
reduced mortality (Kokkinos, 2012), high levels of 
self-esteem and low levels of anxiety and stress (Dolenc, 
2015). Notwithstanding the benefits of participating in 
physical activity and sport, the World Health Organization 
cited a general decline in physical activity across different 
age groups globally. It revealed that at least 60% of the 
world`s population failed to meet the recommended 
amount of physical activity that is required to induce health 
benefits. Consequently, physical inactivity was classified 
as the fourth leading risk factor in the global mortality rate 
after high blood pressure, tobacco use and high blood sugar 
(World Health Organization, 2018).  

In Kenya, the National Physical activity Action Plan 
2018-2023 recognized the absence of data regarding 
physical activity levels in all age groups (Ministry of 
Health – Kenya, 2018). While university environment 
offers great opportunity for improving students physical 
activity and sport participation, research on the reasons for 
the students’ non-participation in the universities’ physical 
activity and sport programs in Kenya would be invaluable 
not only to the university management but also to the 
health agencies and national labor work force planners. In 
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addition, the knowledge may support interventions for 
changing students’ perception about physical activity and 
sport in their university life. 

A number of determinants are reported to hamper 
students’ participation in the universities’ physical activity 
and sport programs. Empirical evidence suggests that key 
determinants for non-participating in physical activity and 
sport are ecological, physiological, social, psychological 
and transitional (both biological and social) (Maddison, et 
al. 2009; Richard, Gauvin and Raine 2011). Equally, 
Breuer, Hallmann and Wicker (2011); Mogaka, 
Bukhala,and Nguka (2017); Manz, Krug, Schienkiewitz 
and Finger (2016), observed that determinants of physical 
activity and sport have been categorized as intra-personal, 
inter-personal and institutional. Moreover, literature 
revealed that gender, age, social economic and health 
status influences participation in physical activity and sport 
(Elmagd, et al, 2018). Likewise, (Langoien et al (2017); 
Liangruenrom et al (2019) opined, there were specific 
reasons accountable to a particular determinant that 
influence participation in physical activity and sport in the 
different population categories. Consequently, Allender, 
Cowburn and Foster (2006); Mchunu (2008) found 
academic schedules and workload, inadequate and 
substandard sport facilities, lack of qualified coaches and 
inappropriate coaches’ behaviour as some of the 
institutional based reasons for non- participation in the 
universities’ physical activity and sport programs. This 
study evaluated the institutional based reasons that 
influenced non-participation in the universities’ physical 
activity and sport programs by the Kenya public 
universities students. 

This study was grounded in the Theory of Reasoned 
Action (TRA) (Albarrachin et al, 2001). TRA has been 
useful in promoting behavior changes, adaptations and 
interventions in the different spheres of human life. 
Accordingly, Saiideh et al (2018) applied TRA in health 
studies, Mishra, Akman and Mishra (2014) in the 
Communication and technology and Burak, Rosenthal and 
Richardson (2013): Hausenblas, Carron and Mack (1997) 
in the physical education and sports with positive outcome. 
For instance, He et al (2019), Saiideh et al (2018) and 
Kanani et al (2015) on separate instances applied TRA for 
intervention in promoting delivery through natural 
methods among pregnant women in China. Hosseini et al 
(2015) applied it in evaluating effectiveness of educational 
intervention to increase breakfast consumption among 
schoolchildren in Iran. 

For the purpose of this study, the theory was useful in 
explaining reasons for non- participation in the universities’ 
physical activity and sport programs. It would therefore be 
essential in recommending remedial intervention for the 
non-participation. According to the theory, the underlying 
reasons for non-participation in the universities’ physical 
activity and sport programs could be traced to the students’ 
beliefs about their life before, during and even after 
campus. Their perceived significant others and peer 

support, or their interpretation of their living environment 
and the social norms in relation to physical activity and 
sport participation. Therefore, the TRA is essential in 
explaining the reasons influencing students’ choices in 
conforming or changing their behaviour towards 
participating in the universities’ physical activity and sport 
programs. 

2. Purpose of the Study 
The purpose of the study was to establish the 

institutional based reasons that influenced 
non-participation in the universities’ physical activities and 
sports programs by the Kenyan public university students. 

3. Objectives 
To evaluate reasons and the influence of’ age, birth rank, 

year of study, course of study and the previous and current 
sports participation status on non-participation in the 
public universities’ physical activity and sport programs by 
the students. 

4. Materials and Methods 
The target population was the students in the Biological 

and Physical Sciences, Education and External Studies, 
Engineering and Architecture, Health Sciences and 
Humanities and Social Sciences Colleges of the University 
of Nairobi-Kenya. The study design was cross-sectional 
survey. The sample size was eighty- four (45 females, 39 
males) students but only sixty- three (33 males, and 30 
females) duly filled the questionnaire and was used for this 
study. The Sample selection was via random inquiry of the 
students’ participation status in the universities’ physical 
activity and sports programs. Administration of sample 
selection was at the end of the lecture during the 7th week 
of the second semester of 2017/2018 academic year. The 
selected students were explained study’s purpose when 
they volunteer by signing the consent form. The instrument 
for data collection was an adaptation of the Physical 
Activity and Leisure Motivation Scale (PALMS). The 
extensive use of PALMS to determine the motives of 
participating in physical activity and sports for leisure has 
been useful in producing knowledge in realms of sport 
(Kueh, Kuan and Morris, 2017: Zach et al, 2012). 

5. Results and Discussion 
Figure 1 show that students’ in age categories 17-19 

(36.5%) and 20-22 (52.4% years accounted for majority 
(89%) of the non-participants in the universities’ physical 
activity and sport programs. The trend of non-participating 
students seemed to reduce with advancing age category 
23-25 (9.5%) and “over 26” (1.6%) years. The finding 

 



 International Journal of Human Movement and Sports Sciences 8(1): 17-23, 2020 19 
 

indicate that age influences non-participation of students’ 
in the universities’ physical activity and sport programs. 
Our findings agrees with (Elmagd, et al, 2018) that age, 
gender, socio-economic status, knowledge of the sport 
benefits, attitudes toward sports participation and health 
factors influence the declining participation rate in 
physical activity among adolescents and college age 
students. The finding suggests that the first and the early 
second year students mostly, do not participate in the 
universities’ physical activity and sports programs. 
Possibly, the transiting challenges or students unfamiliarity 
with university environment may influence 
non-participation. Transition from secondary to university 
presents students with challenges. Deliens et al (2015) 
found that students’ transition from secondary to university 
is often accompanied by unhealthy behaviour changes like 
decreasing physical activity and increasing sedentary 
behaviour. Therefore, continued education on benefits of 
sports and awareness of the available physical activity and 
sport programs may be useful in changing students’ 
attitude towards universities’ physical activity and sport 
programs. 

 

Figure 1.  Students’ age and non-participation in the university 
physical activity and sport programs 

Figure 2 details how students’ birth rank influenced their 
non-participation in the physical activity and sport 
programs in the Kenyan public universities. Finding of the 
study does not show any particular trend. It would be 
essential for further studies with a larger group of students 
as we could not trace related literature to corroborate our 
findings. However, in the official blog of the Pathways to 
the Podium Research Project 2012 reported a high 
likelihood in the later-born children becoming elite athletes 
while first-born children becoming pre-elite or non-elite 
athletes. Older siblings of elite athletes being nearly 2.5 
times more likely to have participated in general fitness 
activities on a regular basis than older sibling of non-elite 
athletes. Older sibling of elite athletes being more than 
twice likely to have participated in recreational sports on a 

regular basis than older sibling of non-elite athletes. 
Younger sibling of elite athletes being nearly 4 times more 
likely to have participated in competitive sport on a regular 
basis than younger sibling of non-elite athletes, and, 
siblings of elite athletes being more likely to have 
participated in competitive sport at the elite and pre-elite 
levels than sibling of non-elite athletes. 

 

Figure 2.  Students’ birth rank and non-participation in the university 
physical activity and sport programs 

Figure 3 describes students’ non-participation in the 
universities’ physical activity and sports programs 
according to the year of study. The finding shows that 
majority (71.4%) of the non-participating students were in 
the first (34.9%) and fourth (36.5) year of study. Still, the 
finding show a declining trend of students’ 
non-participation between second (12.7%), third (6.3%), 
fifth (3.2%) and sixth (1.6%) year. It is therefore evident 
that most non-participating students’ in the universities’ 
physical activity and sports programs are first and fourth 
years. In addition, students’ non-participation in the 
university sports programs seem to decline with advancing 
year of study. In a similar study in china (Abdullah, Wong, 
Yam & Fielding, 2005) also did report conclusive findings. 
Since, we could not locate much literature to corroborate 
our finding; we suggest similar studies with a larger sample 
size. 

 

Figure 3.  Students’ year of study and non-participation in the 
Universities’ physical activity and sports 

Figure 4 describes the influence of the students’ course 
of study on the non-participation in the universities’ 
physical activity and sports programs. The finding showed 
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that the course of study; Bachelor of arts (31.7%), Bachelor 
of education arts (31.7%), Bachelor of science (14.3%), 
Bachelor of education Science (7.9%) Bachelor of Science 
Civil engineering (7.9%), Bachelor of law (3.2%) and 
Bachelor of medicine (3.2%) influenced students’ 
non-participation in the universities sports programs in the 
Kenyan public universities. Although not precisely related, 
Calisine et al, 2017 alluded that students course load is was 
negatively associated with vigorous physical activity. We 
suggest for further studies with larger group of students to 
corroborate the findings of this study. 

 
Figure 4.  Students’ course of study and non-participation in the 
university physical activity and sport programs 

In Figure 5 details the students’ status on physical 
activity and sports participation. After securing 
information on the students’ non-participation in the 
universities physical activity and sports programs status. 
We sought further about their physical activity and sports 
participation status currently. The finding showed that 
while they did not participate in the university based 
physical activity and sports programs, majority of the 
students (69.8%) agreed they participated in physical 
activity and sports. This study did not inquire how or where 
they participated in the activities. We suggest for a study to 
determine other source of the physical activity and sports 
programs for the university students in the Kenyan public 
universities.  

 

Figure 5.  Students’ current physical activity and sports participation 
status 

The details of figure 6 described the students’ previous 

participation in sports. The findings indicated that majority 
(81%) of the students’ non-participating in the universities’ 
physical activity and sports programs, initially participated 
in physical activities and sports. These findings may be of 
concern to the university management as to the reasons for 
sudden change of sports participation in the university. 
Nevertheless, our finding confirms ((Elmagd, et al, 2018) 
observations that participation in sports among college age 
students is declining. 

 

Figure 6.  The students’ previous participation in the physical activity 
and sports 

Figure 7 described the frequency of participating in 
sports among students who do not participate in the 
universities’ physical activity and sports programs. The 
findings indicated that (52.4%) participated once a week, 
while only (19%) reported to be involved twice and three 
times a week respectively. The findings showed that 
students who did not participate in the universities’ 
physical activity and sports programs also, did not do 
physical activities enough number of times per week to 
induce health benefits (WHO, 2018).  

 

Figure 7.  Students’ frequency of participating in physical activity and 
sports 

Figure 8 details the institutional based reasons for the 
students’ non-participation in the Kenyan public 
universities’ physical activity and sports programs. The 
responses were measured a five Likert scale but since our 
aim was to report on agreement/disagreement status of the 
students reasons for non-participation in sports, it was 
condensed to three steps agree, no idea and disagree. 
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Figure 8.  Students’ institutional based reasons for non-participation in the public university physical activity and sport programs in Kenya 

According to the findings, most students agreed 
inadequate sports facility 74.6%, overcrowded facility 
73%, unorganized sport programs 63.5%, lack of sports 
facility 58.7%, lack of sports variety 57.1%, and 
inaccessible facility 49.2%, no coaches 47.6%, as the key 
factors influencing their non-participation. However, they 
disagreed with unsafe facility 65.1%, sport facilities are far 
from the residence (58.7%), unfriendly sports programs 
(55.6%), high entry fees (41.3%) and unfriendly playing 
times (44.4%) influence for their non-participation in the 
universities’ physical activity and sports programs. Our 
finding supports Summersets & Hoare (2018) that 
accessibility to sport facility is a barrier to voluntary sports 
participation among children under 18 years. Other authors 
have reported similar finding. Charlton et al, (2010), 
reported that among the external barriers to physical 
activity, the most obvious influence on participation lies 
beyond control of the individual. They cited physical 
environment cleanliness and safety, design of the facility to 
accommodate everyone even persons with special needs, 
closeness of facility to residents, quality of service 
provision and ease of access to reliable up-to-date 
information about services that promote awareness and the 
intention to participate in sports as the key external factors. 

 

6. Conclusions 
According to the findings, students’ age, year and course 

of the study influence participation in the universities’ 
physical activity and sports programs. That inadequate 
sports facility, overcrowded facility, unorganized sport 
programs, lack of sports facility, lack of sports variety, 
inaccessible facility and lack of coaches were the specific 
institutional based reasons that influence non-participation 
in the Kenyan public universities’ physical activity and 
sport programs.  

7. Recommendations for 
Implementation and Further Studies 

The university management needs to provide adequate 
sporting infrastructure, create awareness of the available 
sport programs, provide qualified sport personnel and align 
co-curricular activities with the academic schedule. 
Physical activity and sport programs need to be structured 
according to gender, year and the course of study of 
students. TRA can be useful in isolating sporting needs of 
the students in the university. 
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Studies to establish social, psychological, technical and 
economic determinants of students’ who do not participate 
in the universities’ physical activity and sport programs are 
necessary. 
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Abstract  Work activities in the office are generally 
static and take a long period of time. This activity is carried 
out with awkward postures that result in fatigue and injuries. 
The study is conducted in one of the business entities 
providing services construction and management of network 
infrastructure at the Division of Process Aligning Service 
Comply in January 2019. These activities are reflected in the 
conditions of work posture for bending, the use of maximum 
range and uncomfortable position of certain body parts, and 
will have an impact on decreasing productivity of workers. 
Therefore, an analysis was carried out to evaluate the posture 
of employees in order to find the potential problem of the 
work posture used. The RULA method can be used to 
evaluate musculoskeletal load in a job where a person has the 
risk of the upper-body activity. The sample used in this study 
was workers who work in a sitting position with their 
activities using a computer. Based on the analysis, it is 
known that worker activity gets a score that indicates that the 
workstation requires a change.  

Keywords  Static Posture, Awkward Posture, Fatigue, 
RULA 

1. Introduction
In the manufacturing and service industries, there are 

many activities that involve interactions between humans 
and machines. The interaction between these two things can 
be found in many production processes, namely in 
processing inputs to produce output. But in fact, the humans 
and the work facilities not always synchronous, so the design 
need to adjust the humans ability and posture [1]. This is not 
by following the term fit the machine to the man, which 
results in various complaints by workers such as easy fatigue 
and injury. Complaints and injuries experienced by workers 
can be seen from the level of the shoulder and neck muscle 
contraction is high and prolonged. Designs with extreme 

work postures can increase the risk of Musculoskeletal 
Disorders (MSDs) injuries to workers' muscle, tendon, 
ligament, joints, peripheral nerve, and blood vessels support, 
necks and shoulders [2,3].  

MSDs is an abnormal condition in the nerves, muscles and 
other supporting structures of the body [2]. The other case 
mentioned that bad posture especially like sitting can cause 
serious health problems such as heart attack, stroke, health 
problem and main cause of obesity [4,5,6].  

Ergonomics is the study of the relationship between 
humans and machines in a system and applies theory and 
data to design a system that meets human needs. Ergonomics 
as the study of humans as components in work systems 
includes physical and non-physical characteristics, as well as 
human limitations and abilities in designing systems that are 
effective, safe, healthy, comfortable, and efficient [7]. 
Ergonomics contributes to the improvement of work stations 
for service compliant workers by following the rules in 
ergonomics 

Considering ergonomic relates to work postures can help 
solve problems that occur to workers and cause comfort for 
workers, the intended work postures include sitting, standing, 
and transport work postures [8]. Ergonomic considerations 
comprise 4 points: 
1. Reducing the need of workers to work in a bent work

posture with frequent or in long periods.
2. Workers should not use maximum coverage. Work

posture settings, in this case, are carried out within a
normal range.

3. Workers should not sit or stand while working for long
periods with their head, neck, chest, or legs in a slanted
work posture. If this happens continuously, then the
metabolic process in the body will be disrupted due to
the lack of blood supply that carries oxygen into that
part of the body.

4. Operators should not be forced to work in frequency or
long periods with their hands or arms in a position
above the normal elbow level. When doing the process
of aligning the service complies the operator is
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expected to relax so that it does not cause excessive 
fatigue and injury. 

Common methods that are used to analyze the work 
postures of operators are OWAS, NIOSH, RULA, OCRA, 
REBA, LUBA, and EAWS [9,10,11]. RULA is a method to 
analyze inappropriate work postures, such as the work 
postures of children in school, the postures of children while 
using computers [12,13,14]. RULA has high the reliability 
when the analyzer is same person [14]. This method 
produces a value that can be used as a reference that a 
worker's body posture is good or not, so that it can be used as 
the basis for a workstation redesign. In RULA, the analyzed 
parts are arms, wrists, neck, and legs and produce final 
grades ranging from 1 (low risk) to 7 (high risk) [Stanton].  

In this study, RULA method will be used to assess the risk 
of working postures in providing services construction and 
management of network infrastructure, a 
Telecommunication Service in Malang, East Java, Indonesia. 
Work activities that will be analyzed is the process of 
aligning Service Comply. Based on initial observation, 
almost all activities are still done with computer and involve 
less comfortable working posture. This condition often 
causes the workers feel some pains in the upper body parts, 
even those pains sometimes still remain up to several days. 
Therefore, the working postures in Service Comply line will 
be analyzed further using RULA method to know the risk 
level and appropriate proposed improvements can be given 

to reduce the risk level.  

2. Material and Method 

2.1. Material 

Data collection was conducted in the effective working 
hours in Service Comply line during three month observation. 
Primary data were obtained by distributing Nordic Body 
Map questionnaires to 33 workers in divisions and 6 workers 
in the Service Comply line. This division is considered to be 
able to represent other divisions because the majority of the 
work is in front of the computer. The characteristics of 
respondent are age range 21 + 4 years old and their weight 
with 61 + 11 Kg with duration of work is 8 hours. 

Nordic Body Map Questionnaire is one of the subjective 
measurement methods for measuring musculoskeletal 
complaints in workers [15]. The musculoskeletal system is a 
system that gives animals and humans the ability to move 
using the muscular and skeletal systems. The Nordic Body 
Map questionnaire consists of 28 questions about the motion 
in all parts of the body. These twenty-eight question items 
cover nine main body parts namely the neck, shoulders, 
upper back, elbows, lower back, wrists or hands, waist or 
buttocks, knees, heels, and feet. The Nordic Body Map 
Questionnaire is shown at Figure 1. 
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Figure 1.  Nordic Body Map Questionnaire 

2.2. Method 

The data required for this research were work elements 
and awkward work postures from each of these elements. 
The methods of data collection were direct observation and 
taking picture of the work activities being performed by 
Service Comply worker. Direct observation was conducted 
to know the work elements and understand the order. Taking 
picture of awkward postures will be analyzed further using 
RULA method. 

RULA is a method of calculating the musculoskeletal load 
rating in an occupation where a person will have the risk of 
loading the upper body and neck [16]. This method will 
provide a value that explains a job where the value reflects 
the state of posture, style and movement carried out. The 
analyzed part includes the arms, wrists, neck, and legs and 
provides results in the form of scores 1 (low risk) to 7 (high 
risk) [17]. Working posture of each element will be 
processed according to the steps in the RULA method as 
follows: 
1. Assessing posture for group A (upper arm, lower arm, 

wrist). 

2. Adding muscle use and force scores for group A. 
3. Assessing posture for group B (neck, trunk, and legs). 
4. Adding muscle use and force scores for group B. 
5. Determining RULA grand score and action level. 

3. Result and Discussion 

3.1. Result 

Analysis of the Service Comply operator's work postures 
at this telecommunications company was carried out using 
the Rapid Upper Body Assessment (RULA) method. To find 
out the first complaint that occurred. This study used the 
Nordic Body Map questionnaire. The Nordic Body Map 
questionnaire was distributed to 6 service comply workers to 
find out complaints that were experienced by workers. The 
results of the Nordic Body Map Questionnaire showed 
various kinds of complaints experienced by workers when 
aligning service comply. The most common complaints 
experienced by workers were:  
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1. Workers felt a slight pain in the neck, and this was due 
to the operator being slightly bent while working. 

2. Workers felt a little pain in the upper arm, and this was 
caused by a lot of movements that were done using the 
hands a lot.  

3. Workers felt a little pain in the back was due to the 
position of the back that was not optimal. 

4. Workers felt a slight pain in the waist due to improper 
sitting position.  

5. Workers felt pain in the lower part of the waist and 
buttocks, caused by a hard chair. Therefore, it caused 
pains in the bottom of the waist and buttocks when 
sitting for long time.  

6. Workers felt a little pain in the right wrist because 
during work, the wrist rotated excessively until 
reaching the limit of hand rotation. 

7. Workers felt a little pain in the fingers because during 
work, multiple fingers were extensively used when 

typing 
8. Workers felt a little pain in the thighs because the 

employee’s most work time was in sitting position. 

After knowing the complaints experienced by workers, the 
study was proceeded with analyzing work postures using 
RULA. The work posture value was taken in one cycle which 
was considered to have the greatest risk to the health of the 
worker. The assessment was carried out to find out whether 
the workers' posture followed the principles of ergonomics. 
In the collection of RULA data, sampling was done by 
photographing the body posture of the Department of 
Service Comply alignment. Assessment of posture was very 
important to anticipate things that could endanger workers in 
the long and short term. Here is a picture of the work posture 
and the angles formed by the upper body as the basis for 
filling in The RULA Scoring Sheet. Figure 2 presents the 
posture of the service comply aligning operator. 

 

Figure 2.  The posture of the Service Comply Aligning Operator 

 

 

 

 

 

 

 

 

 

 



28 Investigation of the Risk of Daily Officer Work Posture Based on Rapid Upper Limb Assessment (Rula) Method   
 

 

a. Assessment of work postures for the body included in category A (Upper arm, Lower arm, Wrist) 
1) Upper Arm 

 

Figure 3.  Upper Arm Position 

Based on this work posture, it can be seen that the upper arm forms an angle of 61.54°. With an angle of 61.54°, it can be 
seen the upper arm score was +3. Because in the process of aligning the service comply, the open arms were positioned to the 
side, the score given was +1. Because of the process of aligning the service comply, the arms were resting on the desk/laptop, 
the score given was -1. Therefore, the total value for the upper arm was 3 + 1-1 = +3 
2) Lower Arm 

 

Figure 4.  Lower Arm Position 

Based on this work posture, the lower arm formed an angle of 90 °. With an angle value of 90 °, it can be seen the lower arm 
has a value of +1. Because in the process of straightening service comply, the arms frequently came out from the sides of the 
body, the score was then given +1. Therefore, the total value for the lower arm was 1 + 1 = +2. 
3) Wrist 

 

Figure 5.  Wrist Position 

To determine the wrist posture, there are two things to consider: the angle and rotation of the wrist. Based on this work 
posture, the wrist angle of 15° can be determined. With an angle of 15°, a wrist position value of +2 was obtained. The wrists 
were in both radial and ulnar deviations and were then given a score of +1. Thus, the value of the position of the wrist was 3 
+ 1 = +4. After knowing the upper arm, power arm, and wrist posture values, the posture values can be seen in table A. The 
table A values are obtained by matching the upper arm, power arm, and wrist values with table A. The following is the 
determination of table A. Thus, it can be seen the value of table A is +4. There was a muscle use score in doing work of +1 
because workers performed movements with the riskiest postures repeatedly over 4 times in 1 minute. Meanwhile, the value 
for the level of burden of work done was +0 because loading was done only occasionally and the load was less than 2 kg. Thus, 
the total value of category A work postures was 4 + 1 + 0 = + 5. This value of +5 was used to find out the value of table C or 
the final score at the end of the calculation. The final of wrist score is shown at Table 1 
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Table 1.  Table A 

 

b. Assessment of work postures for the body included in the category B (Neck, Trunk, and Leg) 
1) Neck 

 

Figure 6.  Neck Position 

Based on this work posture it can be seen that the position of the neck is bent by 16.80 ° with a value of +2. Thus, the neck 
position value is +2. 
2) Trunk 

 

Figure 7.  Trunk Position 
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Trunk value was obtained from the identification of the 
angle formed by the back from a vertical axis when workers 
performed their jobs. Based on this work posture, it is known 
that the back position formed an angle of 8.85 ° to the 
vertical axis, and therefore it was given a value of +2. Thu, 
the value of the back position was +2.  

3) Legs  
The leg posture was determined by looking at the position 

of the foot whether the foot was supported with weights 
evenly distributed. In this posture, the legs were supported 
with weights evenly distributed so that they were given +1.  

After knowing the position of the trunk, neck, and legs, 
then the next step was to determine the value of the posture 
for table B. The value of table B was obtained by matching 
the values of the trunk, neck, and legs into table 2.  

Table 2.  Table B 

 

Thus, the value of Table B was +2. Also, the value of 
muscle use (muscle use score) on the feet of workers was +1 
because of the position of foot being stationary was more 
than 10 minutes. Because no force or load was experienced 
by the foot, the score was given a value of 0 in force/load. 
Thus, the total value of category B work postures was 2 + 1 + 
0 = +3. This value of +3 was used to find out the value of 
table C or the final score at the end of the calculation. After 
obtaining each value in categories A and B, the value was 
determined by matching each of the values generated by 
category A and category B in table C. The total work posture 
value in category A was +5 and the work posture value in 
category B was +3 and it is shown at Table 3. 

Table 3.  Table C 

 

The value generated from table C is +4. This figure is the 
RULA score used as a basis for consideration in determining 
the workstation reshuffle. A score of +4 indicated that the 
workstation needs a change.  

4. Discussion 
Based on the result of RULA assessment about the value 

of the worker’s posture of +4, this indicated that further 
investigation needs to be done and perhaps, improvements in 
the work station design need to be analyzed. Improvements 
in the design workstation should consider various ways, such 
as aspects of ergonomics. Some considerations can be used 
to modify the work place design are: 
1. Following the ergonomic checkpoint [18]: 

a. The workstation design should adjust the height of 
table that considers the worker’s elbow height 

b. The workstation should consider the 5% percentile in 
order for accessible and reachable area of tools 
placed in the workstation 

c. Separate the area through colour identification based 
on the frequency of use for each tool placed 

d. Provide foot rest in order to support the body weight 
of workers on both feet and placing the table close to 
the body 

e. Use adjustable chairs with backrest 

2. Considering the score from RULA assessment 

Table 4.  Segmentation Area to Reduce RULA Score 

 

Based on the table 4, it can be seen that the final RULA 
score is in the area bordered with the red line. In order to 
make improvements for work postures, there are some 
considerations which can be used to reduce the score. We 
need to improve the design because the RULA score was 4 
and close to 5 which need to be changed soon. Some 
considerations which can be used are: 
a. Upper arm 

Because the upper arm score was +3 and there were some 
indication that the degrees between upper arm and trunk was 
more than 450, we can reduce the height of the desk, 
considering the height of elbow of the operator. 

b. Wrist 
The Wrist score was +2. In order to reduce the score, we 
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can give some wrist support to reduce the load in the carpal 
tunnel. Therefore, it can reduce the probability the carpal 
tunnel syndrome. 

5. Conclusion  
Based on the data processing and analyses carried out in 

this study, there are several conclusions as follows: 
1. RULA assessment result stated that working postures in 

Service Comply showed the value generated from table 
C is +4. This means that activities in service 
compliance have a low risk level 

2. Service Comply alignment work requires high accuracy. 
Therefore, it is necessary to redesign work stations that 
are more comfortable to reduce injuries that affect the 
productivity of workers. In designing work station, it is 
necessary to determine the size of the design 
components. Based on the principle of fit with ration of 
machine to man, it means that the size of the machine 
must adjust the size of the human body, the design size 
can then be obtained from anthropometric data. 
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Abstract Introduction/Purpose: The purpose of this
study was to determine if there is a difference in the
psychological parameters of life stress and anxiety as risk
factors to injury. Methods: Participants in this study are
female athletes [n=51, (36 injured, 15 non-injured)] from
four various sports teams (basketball, golf, soccer, and
softball) at an NCAA Division I college. The participants
completed four different questionnaires: an injury report,
the Life Events Coping Scale for Collegiate Athletes
(LESCA), the Sport Anxiety Scale (SAS), and the Sport
Competition Anxiety Test (SCAT). Results: Results
indicated that injured athletes experienced more life stress
than non-injured athletes and this difference was
statistically significant. Results also showed that in
personality competitive anxiety and sport competitive
anxiety, non-injured athletes have lower anxiety than
injured athletes. Conclusion: This study sought to
examine the differences in injured and non-injured
athletes between psychological parameters that may lead
to injury. The difference in life events between injured
and non-injured athletes was statistically significant while
the difference in personality competitive anxiety and sport
competitive anxiety was not statistically significant.

Keywords Life Events, Personality Competitive
Anxiety, Sport Competitive Anxiety

1. Introduction
There have been several different studies regarding

psychological parameters and athletic injuries as well as
the psychological approach when looking at the prediction
and prevention of athletic injuries. Most view sport injury
as damages that are done to the body sustained from
participating in sports; however, this view strictly leads to
the idea that an athlete is a container for components that
may break down leading to the majority of research

studies focusing on the medical and biomechanical
aspects of these injuries (Almeida, Olmedilla, Rubio, &
Palou, 2014). The American Orthopedic Society for
Sports Medicine has determined that there was no
common definition of injury that has been used in the
literature (Noyes, Lindenfeld, & Marshall, 1988). Most
studies have defined an injury as one that alters athletic
performance and produces a time loss from participation
(Noyes, Lindenfeld, & Marshall, 1988).
Researchers have found that one of the most common

reasons for terminating a relationship with sports is
athletic injuries (Ivarsson et al., 2017). These injuries are
associated with reactions, both emotional and cognitive,
and they influence an athlete’s well-being due to pain,
sadness, anger, fear, or grief (Ivarsson et al., 2017). Other
studies have shown that psychological factors such as
ineffective coping strategies, anxiety, and stress can
predict sports injuries and are an important part of athletic
injury prevention (Tranaeus, Ivarsson, & Johnson, 2015).
Over recent times, a number of psychological intervention
studies have been completed with the purpose of
preventing sports injuries (Tranaeus, Ivarsson, & Johnson,
2015). Tranaeus et al. (2015) competed a meta-analysis
evaluating the effect of psychological athletic injury
prevention interventions. The meta-analysis showed that
psychological prevention programs overall have a major
impact on reducing injury frequency among athletes
(Tranaeus, Ivarsson, & Johnson, 2015).

1.1. Prediction and Prevention of Athletic Injuries

Researchers have found an interest in psychological
variables and determining whether those variables can
predict injury. The main model that has been prevalent in
the research of psychology of athletic injuries is the
Williams and Andersen stress-based model of the
prediction of injury (Williams, 2000). The Williams and
Andersen model suggests that personality traits such as
hardiness, competitive trait anxiety, locus of control,
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history of stressors, and coping resources are what
contribute to the prediction of sports injuries (Williams,
2000). Therefore, this model then suggests that athletes
with undesirable personality traits and a history of many
stressors are more likely to assess a stressful and
demanding athletic situation (Wadey, Evans, Hanton, &
Neil, 2012).
The first studies that focused on prediction and

prevention of athletic injuries were published about three
decades ago and have targeted life event stress as the
predictor for sport injury occurrence (Ivarsson et al.,
2017). One of the main psychological variables that has
been examined is the relationship between life events and
injury, even though it has been found that it may be
almost impossible to directly measure the stress response
mechanisms of those life events during competition
(Maddison & Prapavessis, 2005). While life stress has
been one of the more frequently examined variables,
anxiety is the psychological factor most commonly linked
to the highest levels of worry and sporting injuries (De
Pero, Minganti, Pesce, Capranica, & Piacentini, 2013).
A study by Ford (2000) included 121 athletes who had

been recruited from seven different sport teams. This
study used the Life Orientation Test and The Athletic Life
Experiences Survey, which requires participants to
indicate, at the time of occurrence, the nature (good or bad)
along with the impact of the life events that the athlete had
experienced in the last 12 months (Ford, 2000). The
results of this study found that those athletes with a higher
self-esteem and increased optimism coped more
effectively with the stress caused by life changes,
regardless if they were good life changes or bad life
changes (Ford, 2000). Ford’s (2000) study was based off
of another study conducted by Williams, which found that
in 30 of 35 studies, athletic injuries occurred two to five
times more in those athletes that had high life-event stress
than those without high life-event stress (Andersen &
Williams, 1999). Therefore, the risk of injury could result
in the increase of proportion to the level of life-event
stress.
A study by Ivarsson, Johnson, and Podlog (2013)

assessed whether or not stress, coping and personality
would predict an injury occurrence based on a
hypothesized model (Ivarsson, Johnson, & Podlog, 2013).
By completing four questionnaires, Ivarsson et al. found
that negative life stress, negative life events, daily hassles,
and trait anxiety were significant as predictors of injury
among the 56 soccer players that participated (Ivarsson,
Johnson, & Podlog, 2013). In a previous study, Ivarsson
and Johnson (2010) examined the relationship between
stress, coping, and personality along with injury risk
(Ivarsson & Johnson, 2010). There were 48 participants in
this study who completed five questionnaires over the
course of three months and the results showed that injury
could be predicted by anxiety, somatic trait anxiety,
psychic trait stress, and irritability (Ivarsson & Johnson,

2010).
Petrie et al. (2014) aimed to examine the effects of

athletic identity, social support, and mental toughness on
the life stress-injury relationships (Petrie, Deiters, &
Harmison, 2014). Petrie’s (2014) study looked at 92
NCAA football players that were all part of one team, and,
while this study did not find any significant effects
between psychological factors, such as life stress, social
support, and mental toughness on injury outcome, there
were significant interaction effects with positive life stress
in athletes who had low levels of mental toughness (Petrie,
Deiters, & Harmison, 2014). In addition, these findings
suggest that athletes who have low levels of mental
toughness and family social support miss more practice
and competition days due to injury when they experience
high levels of positive life stress. These results are
consistent with the Williams and Andersen injury model,
but extend it by demonstrating that mental toughness is a
moderator of the relationship between positive life stress
and injury outcome (Petrie, Deiters, & Harmison, 2014).
The psychological factors that influence the predictability
and prevention of injury is not the only important factor
when dealing with injuries. The injury itself can also be
the traumatic event that causes a variety of physical and
psychological stressors.

1.2. Statement of the Problem

While there have been several studies published that
investigate similar factors, there have been very few
directed solely at female collegiate athletes. The purpose
of this study was to determine if there is a difference in
psychological parameters of life stress and anxiety as risk
factors to injury. In this study, the term injury applies to
athletes who missed at least one competition game in their
sport. Specifically, the research questions were:
1. Do injured athletes have more life stress than

non-injured athletes?
2. Do injured athletes have more personality

competitive anxiety than non-injured athletes?
3. Do injured athletes have more sport competitive

anxiety than non-injured athletes?

2. Materials and Methods

2.1. Setting

The setting of this study was a small, private NCAA
Division I university in the Midwestern United States with
an enrollment of 4,000 to 6,000 students. The time of this
study was in March during different parts of the sports
teams’ competitive seasons. The setting of this study for
the women’s basketball team was their team meeting
room three weeks after their season had ended at 3:00 P.M.
The setting for the women’s golf team was their practice
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area located within the athletic center in the middle of
their season at 3:30 P.M. The setting for the women’s
softball team was in the main arena of the athletic center
during their pre-season at 3:00 P.M. The setting of this
study for the women’s soccer team was on their practice
field during spring training at 11:30 A.M.

2.2. Participants

The respondents of this study were female athletes aged
18-22, from four different athletic teams: softball,
basketball, golf, and soccer. Respondents were recruited
by asking the coach for an audience with their team and
then by asking the athletes to volunteer to complete the
questionnaires. A total of 51 respondents, 15 non-injured
and 36 injured, volunteered for the study. Out of these 51
respondents, 17 played soccer (4 non-injured, 13 injured),
8 played golf (6 non-injured, 2 injured), 9 played
basketball (1 non-injured, 8 injured), and 17 played
softball (4 non-injured, 13 injured). The main variables of
this research are injury or no injury and the psychological
parameters. The extraneous variables are life events,
social support, and anxiety. With respect to pre-injury
research, this research examines life events, sport
competition anxiety, and social anxiety previous to injury.

2.3. Instrumentation

The instrumentation used for this study was an injury
report, the Life Events Scale for Collegiate Athletes
(LESCA), the Sport Anxiety Scale (SAS), and the Sport
Competition Anxiety Scale (SCAT).

2.3.1. Injury Report
An injury report was developed by the researcher to

indicate injuries in the last six months. The injury report
also reported a pain scale of injury, initial and continuing
treatment of the injury, and the number of games and
practices missed.

2.3.2. The Life Events Scale for Collegiate Athletes
The LESCA was used to assess life-stress. The LESCA

is a 69-item questionnaire used to measure positive and
negative life change. Respondents were asked to report
each of the events that they had experienced in the past six
months. For each life event experienced, the athlete had to
indicate the event’s impact on an eight-point Likert-type
scale (from -4 [extremely negative] to +4 [extremely
positive]). By summing the respective life-events values,
three life-event scores can be derived; negative, positive,
and total (Maddison & Prapavessis, 2005).

2.3.3. The Sport Anxiety Scale
The SAS is a 21-item questionnaire used to measure

personality-competitive anxiety. For each statement,
respondents were asked to indicate how you usually feel

prior or during competition on a four-point Likert-type
scale (from 1 [not at all] to 4 [very much]). By summing
the respective values, a score from the minimum of 21 (no
anxiety) to the maximum of 84 (high anxiety) can be
derived.

2.3.4. The Sport Competition Anxiety Test
The SCAT asks participants to respond to 15 statements

reflecting how they feel when they compete in sports.
Responses to ten of the statements are used to measure
competitive trait anxiety, while five statements are not
scored to reduce the likelihood of an internal response set
bias. A high score (more than 24) indicates high
competitive trait anxiety, a score of 17-24 indicates an
average competitive trait anxiety and a low score (less
than 17) indicates low competitive trait anxiety.

2.4. Procedures

Approval for this study was obtained from the
University ethics committee. All female athletes were
contacted to seek their willingness to participate in the
study. The principal investigator contacted the team coach
for a meeting. After meeting with the coaches, they
contacted their players. The principal investigator met
with each team of players separately. Players that
volunteered were given a folder with an injury report,
three questionnaires, and a pen. All volunteers completed
the surveys anonymously and placed the surveys back in
the folders. The principal investigator then personally
collected the folders for data entry.
All research study participants were made aware of the

study’s purpose, their need for involvement in the study,
and a timeline for their participation. All research
participants received informed consent to familiarize them
with the purpose of the study, the methodology, any
potential risks, and the measures that were used to protect
their privacy and confidentiality. The researcher respected
the confidentiality and anonymity of the research
participants, ensuring that the participants were
participating voluntarily.

2.5. Data Analysis

Following the collection of all questionnaires, data
analysis was performed in stages. First, each athlete’s
envelope was opened individually and their sport, injury,
LESCA score, SAS score, and SCAT score were recorded.
Second, the recorded data was split into injury and
non-injury. Thirdly, all scores were entered into Microsoft
Excel to calculate the mean, median, mode, range, and
standard deviation for the LESCA (positive, negative, and
total), SAS, and SCAT. Finally, a t-test was ran in
Microsoft Excel on each set of statistics stated above to
determine differences between injured and non-injured
athletes.
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Table 1. Mean, Standard Error, Standard Deviation, and p-value Results

n Life Events Pos. Life Events Neg. Life Events Sport Anxiety Sport Comp. Anxiety

Group M M M M M

SE SE SE SE SE

SD SD SD SD SD

Non-Injured 15 -5.20 9.73 -16.40 42.30 19.93

4.00 2.56 3.41 3.14 1.01

15.48 9.90 13.21 12.14 3.92

Injured 36 -13.36 8.22 -21.14 38.38 18.28

2.25 1.31 2.42 1.97 0.79

13.50 7.86 14.53 11.83 4.76

p-value 0.04 0.30 0.13 0.13 0.10

3. Results

3.1. Life Events

On average, injured athletes had a lower score (more
negative life events than positive life events) on the
LESCA (M = -13.36, SE = 2.25, SD = 13.50) than those
not injured (M = -5.20, SE = 4.00, SD = 15.48). The
difference, -8.16, was significant, t (23) = 1.80, p = 0.04.
For the positive LESCA, on average injured athletes had a
lower score (less positive life events) (M = 8.22, SE =
1.31, SD = 7.86) than those not injured (M = 9.73, SE =
2.56, SD = 9.90). This difference, 1.51, was not
significant, t (22) = 0.53, p = 0.30. For the negative
LESCA, on average injured athletes had a lower score
(more negative life events) (M = -21.14, SE = 2.42, SD =
14.53) than non-injured athletes (M = -16.40, SE = 3.41,
SD = 13.21). This difference, -4.74 was not significant t
(29) = 1.13, p = 0.13.

3.2. Sport Anxiety

On average, injured athletes had a lower score on the
sport anxiety scale (less sport anxiety) (M = 38.38, SE =
1.97, SD = 11.83) than non-injured athletes (M = 42.3, SE
= 3.14, SD = 12.14). The difference, 4.35, was not
significant, t (26) = 1.17, p = 0.13. For the sport
competitive anxiety scale, injured athletes had a lower
score (less competitive anxiety) (M = 18.28, SE = 0.79,
SD = 4.76) than non-injured athletes (M = 19.93, SE =
1.01, SD = 3.92). The difference, 1.65, was not significant,
t (32) = 1.29, p = 0.10.

4. Discussion
This study sought to examine the differences in

psychological parameters that may lead to injury. While
there was only a significant difference in one of the
psychological predictors, the results showed that both

psychological factors of life events stress and anxiety
might predict the occurrence of sports injuries. First,
evidence is provided that almost all athletes, non-injury or
injury have a history of negative life events. With regards
to the LESCA as it relates to injury, it has been found that
there is a significant difference in life events between
non-injury and injury, and, the difference is statistically
significant. Having a history of negative life events can
leave athletes finding themselves under potential stress,
and, this additional stress can cause anxiety and leave an
athlete open to injury as negative life events stress has
been shown to be positively and strongly associated with
previous research (Andersen & Williams, 1999). This
study, however, looked only at female athletes and, thus,
the results may not be general to all athletes. Results also
showed that female athletes with injuries had a higher
amount of negative life events and a lower amount of
positive life events than those without injury, which
supports the previous studies of Rogers and Landers
(2005) as well as Johnson and Ivarsson (2011) as well as
the original research of Williams and Andersen’s
stress-injury model that specifies psychological factors,
such as anxiety, and negative life stress can predict sports
injuries. Second, evidence is provided that almost all
athletes, non-injury and injury, have a high amount of
sport anxiety; however, in both the SAS and the SCAT,
there was no difference found between that of non-injury
and injury, even due to the high anxiety scores. The lack
of significant results for the two anxiety variables could
be a result of a variety of factors, including the time in the
current athletic season, previous injuries, coping skills, or
medication.
Despite the differences that were found in this study,

there are future recommendations that need to be met.
This study will need to be replicated with a larger sample
size as well as with different sports. Additionally, type of
injury should also be noted. Because only female athletes
were used, the differences may not be the same when
using male athletes. It also would appear that certain
psychosocial variables can interact with other
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psychosocial variables, which could also change the
results of the study. The psychological variables in this
study should also be compared to one another, not just to
injury.
Further research on both interventions and mechanisms

will provide a clearer understanding of the relationship
between life event stress and injury, as well as offering
programs aimed at decreasing the incidence and risk of
injury (Andersen & Williams, 1999). Larson (1996) found
that much of the research in the area of the psychological
aspect of athletic injuries had been conducted and reported
by sport psychologist even though athletic trainers are the
primary health care professional involved with athletic
injuries (Larson, Starkey, & Zaichkowsky, 1996). As
studies show, few athletic trainers have any involvement
with a sport psychologist. If the psychological aspect of
athletic injuries is to be better understood, both sport
psychologists and athletic trainers need to work
cooperatively for the benefit of their primary concern: the
athlete (Larson, Starkey, & Zaichkowsky, 1996). In order
to advance the knowledge, both empirical research into
the psychological aspect of athletic injuries and practical
application of sport psychology skills for athletic trainers
need to be promoted (Larson, Starkey, & Zaichkowsky,
1996).
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Abstract The study aimed to examine the impact of a
team sport match on the cognitive coding-decoding
system and the psychomotor reaction time on university
students. Twenty-one healthy university learners (average
age = 21.5 ± .3 years) were administered the WAIS-IV
scales and Leed Test psychomotors before and after a
single bout of exercise. The exercise treatments consisted
of a 5-min warm-up, a 5-min cooldown, and handball
game for 20 min. The means were compared by ANOVA
at the .05 significance level. The results revealed that
exercise treatment resulted in significantly enhanced
performance across Speed of information processing
(p<.000), visual perception (p<.005) and choice reaction
time (p <.040). Furthermore, under the effect of gender,
the performances of males in total reaction time were
significantly (p<.05) higher than females at rest and after
exercise. But no significant difference was noted in the
speed of treatment information and visual perception time.
It is suggested that physical activity can be used as a
means of stimulating cognitive skills and student
development in university training programs in order to
optimize certain cognitive functions and improve learning.

Keywords Information Processing, Visual Perception,
Reaction Time, Physical Exercise, Gender

1. Introduction
Current research increasingly demonstrates the different

effects of physical activity on mental functions and
neuropsychological skills following a single bout of
exercise. [1–3]. These induce both transient and
permanent changes in cognitive performance [4]. Several
studies have also shown positive effects perceptual skills

[5] on types of memory [5, 6], simple and choice reaction
time [7] ability to solve mathematical problems [8] and
concentration [9–11].
A large number of studies have focused on the

relationship between exercise duration and cognitive
function. Specifically, the results of an experimental study
[12] which prescribes exercise to enhance cognition in
healthy younger adults. This study indicates that acute
aerobic exercise for 20 min at a moderate intensity
produced significantly better cognitive performance, as
assessed by shorter response time and higher accuracy and
this improvement was not observed when exercising for
more or less duration.
Neurophysiological parameters are also evaluated in

several experimental studies. Indeed, aerobic training
increases the level of neurotrophic factors derived from
the brain [13] synaptic development and cerebral
plasticity [14] and the development of new neurons [15].It
has also demonstrated that regular physical activity slows
the cognitive decline associated with aging [15-18] as well
as the decline in sensorimotor functions [19].
Gender differences have been shown to vary across

cognitive domains [20], with some evidence of gender
differences in brain activity during cognitive tasks
[21].However, the effect of gender is not well understood
for central executive processes [22], inhibitory control [23]
or treatment speed [24]. Although some studies have
reported a slight male advantage in speed for reaction time
simple and/or choice [24, 25] .Others have not found this
effect [26].

2. Objectives
The aim of this study is to examine the impact of a team

sport match on the cognitive coding-decoding system and
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the psychomotor reaction time. In addition, the study was
designed to consider the effect of gender on cognitive
tasks namely visual perception, information processing
and motor response. We hypothesized that team sport
match enhance performance on cognitive coding-decoding
tasks and the psychomotor reaction time.

3. Methods

3.1. Research Type

This research was conducted to assess the effect of
physical activity and gender on the cognitive performance
of the coding-decoding system and the psychomotor
reaction of university students in order to optimize their
learning. This study was conducted following the pre-post
test model of quantitative research methods. Thus, the
measurements were established before and after the
experiment in order to be able to compare and interpret
the results obtained

3.2. Research Design

Cognitive and psychomotor tests are performed
collectively in the laboratory premises at full rest and after
20 minutes of recovery from the physical activity session.
The tests are administered in the morning from 10 am to
12 am.

3.3. Subjects

The sample consists of 21 Participants aged 21.5±.3
years (10 male, 11 females). Volunteers students, all
follow a three years training in Physical education and
Sports at Hassan II University, Casablanca. They are all in
physical health, non-smokers and regularly practice their
sports during and outside training.

3.4. Mesures

3.4.1. Digit Symbol Substitution Test
The Digit Symbol Substitution Test (DSST) is a

subscale of Wechsler Adult Intelligence Scale [27]. It
measures the information processing speed [28], short
term memory, visual discrimination, visual perception,
visual-motor coordination, visual scanning and attention,
cognitive flexibility (reflecting the central integration
capability of the central nervous system.
The subjects receive a sheet of paper with numerical

references corresponding to different symbols each time.
The subject must write, in boxes, the symbol
corresponding to each digit from 1 – 9 presented
randomly, as quickly as possible. The subject is also asked
to write below each of the digits the corresponding
symbol under good working conditions. The score will be

recorded as the number of correct symbols drawn in 10
min and the number of errors made. The DSST test is very
sensitive to psychostimulant factors.

3.4.2. Psychomotor Reaction Time Tests
In order to examine the reaction speed of choice, we

used the Leeds Psychomotor Tester which is an is an
instrument that measures several psychomotor parameters
such as the critical flicker fusion threshold and choice
reaction time (CRT) [29, 30].In our study we used this test
in order to assesses the integrity of the sensorimotor
system and is an accurate measure of psychomotor
performance [30].
Participants were seated on a chair in front of a table on

which the instrument of Leeds psychomotor tester was
positioned. An example was presented to the participants,
prior to the test trials for the pattern recall test. The task
for the participants was to respond to a bright red color
light that appears one of 6 led lights randomly by pressing
the button where the red light shown. The buttons were
equidistant from the resting position of the finger. Thus
for each participant we measured recognition reaction
time (RRT) that occurs from the stimulus onset to the
beginning of motor action, as well as the time of motor
reaction time (MRT) that represents the time from onset
of motor action to the end of performance. The total
choice reaction time (TRT) corresponds to the sum of
these two times (TRT= RRT + MRT). The reaction time
recorded was the mean of five stimulus responses.

3.4.3. Physical Exercise
The participant had to perform a ten minutes

standardized warm-up first. This contained five minutes of
moderate jogging, followed by three minutes of handball
specific movements. The warm-up was concluded with
two minutes of stretching. Afterward, the students were
divided randomly by sex into two teams, to play a
20-minute of a single match session in Handball which is
a physical exercise that involves both the aerobic and
anaerobic component of lactic energy. This exercise
session was practiced in the morning at 09:30 am in a cool
and not very humid climate.

3.5. Statistical Analysis

The results are presented as mean and standard
deviation. The comparison of means is performed by
ANOVA II evaluating the exercise effect, the gender
effect, and the interaction effect exercise x gender. The
significance probability with critical level set at .05. Data
were expressed as mean ± standard deviation.

4. Results
Data from psychomotor and cognitive test results are

presented in Table 1.
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Table 1. Variation in cognitive coding-decoding performance and psychomotor reaction time

At rest After exercise ANOVA II (p)

Parameters (n= 21) Averages ±Sd Averages ±Sd Exercise
effect Gender effect Interaction

effect

Score DSST

Females 319.27 49.47 363.94 51.57

.000 NS NSMales 345.00 37.18 392.70 53.75

Total 331.52 44.93 377.63 53.35

Number of errors

Females 1.64 2.34 2.97 2.79

NS NS NSMales 2.50 2.37 2.40 1.26

Total 2.05 2.33 2.70 2.17

Visuel perception time (CRT1)

Females 377.91 108.33 310.82 68.33

.005 NS NSMales 338.20 59.04 299.90 44.90

Total 359.00 88.60 305.62 57.21

Total reaction time (CRT2)

Females 569.91 79.76 512.73 75.89

.040 .001 NSMales 471.20 62.69 419.10 117.18

Total 522.90 86.61 468.14 106.56

Motor response time
(CRT2-CRT1)

Females 192.00 46.15 201.91 59.17

NS .000 NSMales 133.00 21.60 141.00 42.54

Total 163.90 46.76 172.90 59.47

Note: Sd: Standard deviation , NS : non significative CRT : choice reaction time

4.1. Speed of Information Processing

The cognitive code-decoding test scores show a highly
significant increase (p<.000) of 13.90% under the effect
of exercise. The scores recorded by males exceed those of
females, at rest (+8.05%) and after physical exercise
(+7.90%). However, these variations remain insignificant.
The means of the errors made in the code-decoding test is
also not significant under the effect of the exercise.

4.2. Time of Visual Perception

The results analyzed by ANOVA II on changes in
Visual perception time show an overall significant
decrease (p<.005) of 14.86% after exercise. While, the
gender effect and its interaction (exercise effect x gender
effect) with exercise remains insignificant.

4.3. Motor Response Time

The results show that following physical exercise the
motor response time increases slightly by 5.49% in a
non-significant way. However, in comparison between
males and females the analysis of ANOVA II shows a
highly significant effect (p<.000) of gender on the speed
of motor reaction. In fact, the motor response time in
females is 44.36% longer at rest and 43.19% longer after
physical exercise.

4.4. Speed of Choice Reaction Time

The scores on the total reaction time decreased
significantly (p <.040) by 11.69% under the effect of

physical exercise. We also report a highly significant
effect (p <.001) of gender on Total reaction time scores.
The females' averages are 11.01% and 11.70% higher than
the males respectively at rest and after exercise.

5. Discussion
The objective of this study is to evaluate the impact of

handball game on the performance of cognitive and
psychomotor information processing in university athletes.
The tests administered to our sample mobilized, on the
one hand, the repetitive cognitive coding/decoding system,
which is an indicator of information processing speed, and
on the other hand the psychomotor reaction speed (choice
reaction time) by exploring the three components:
perceptive, motor and sensorimotor factor.
The results obtained show a significant increase of 9.5

to 15% in our subjects’ cognitive coding-decoding speed
and psychomotor reaction speed after a collective activity
match 20 min even after 20 min of recovery. This finding
demonstrates the positive effect of collective play on the
activation of cognitive processes at the visual perception
level, and rapid motor decision-making. Previous studies
have shown that physical activity acts as a cognitive
stimulant [31-33], electrophysiological [34], and
neurophysiological[35] in different subject profiles.
In our work, we noted a significant improvement in the

choice reaction time under the effect of the collective
exercise. However, Kashihara and Nakahara [36] also
found that vigorous exercise improved response time of
choice, but only during the first 8 minutes after exercise.
Other work by Collardeau et al [37] found that exercise
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improved runner reaction time during exercise, and not
after.
However, compared to our results, McMorris et al. [38]

found no effect of exercise on reaction time in a football
skill test, and [39]Lemmink and Visscher noted that
reaction time and error rate of football players were not
affected.
Moreover, certain works [40] (Tomporowskim have

shown effects differentiated according to the cognitive
demand linked to the task, which means that each physical
exercise requires a cerebral part and precise mental
faculties according to the intensity, nature and variety of
physical exercise.
The results obtained during this study show

significantly that men have faster reaction time than
women. Bellis [41] reported that the average time to press
a key in response to a light was 220 msec for men and 260
msec for women. This finding is also observed in several
studies [25], [42, 43] which also found that the practice
does not reduce these female disadvantages.
This difference between men and women is due,

according to [44] Botwinick and Thompson, to the time
lag between the presentation of the stimulus and the onset
of muscle contraction, not at the time of the muscular
contraction was. However, in our findings we found no
significant change at the Visuel perception time level. It
was at the motor response time level that we raised a
highly significant effect of sex with a male advantage.
This can be explained by the words of Adam et al. [45]
who reported that men use a more complex strategy than
women or by speed-precision composition. Barral and
Debu [46] found that while men were faster at targeting
than women, women were more specific.

6. Conclusions
The present study showed that physical exercise has a

favorable impact on certain cognitive functions especially
the performance of decoding-coding through the cognitive
processing speed of information. There was also a
decrease in the time of the psychomotor reaction to the
choices after 20 minutes of recovery from the collective
exercise session. Our findings also reported an effect of
gender with a significant male advantage on the motor
reaction speed and choice reaction time. Whereas, the
interaction gender exercise has no effect either on the
performance of the cognitive coding-decoding or on the
reaction time to the choice. These results underline the
beneficial contribution of physical exercise in improving
the cognitive functioning of coding-decoding and the time
of the reaction to choices, which is exploited at the level
of the learning process of individuals. Thus, according to
this study, the acute aerobic exercise acts like an arousing
that facilitates the increase of performance of sensory and
motor prosses of information processing. In addition, this

evidence leads to the exploitation of physical activity as a
means of stimulating cognitive skills and students'
fulfillment in school and university training programs.
Other similar studies should therefore be conducted

with a larger number of participants with different levels
of training, using a battery of tasks to test the differences
in cognitive skills between gender and level of sport
expertise in order to elucidate precisely the mechanisms
which underlie the effects of acute exercise on cognitive
profil
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Abstract This study aimed to determine the level of
stress as measured through different stress measurement
methods (DASS questionnaire, SIgA, pulse rate and
oxygen saturation). The highest scores for depression,
anxiety, stress, pulse rate were before the competition
(M=8.365, SD=2.733), (M=8.689, SD=3.962), (M=10.068,
SD=3.094), (M=63.27, SD=5.008) respectively. While for
salivary IgA and oxygen saturation, the highest score was
at resting time (M=112.147, SD=14.431), (M=98.3,
SD=1.893) respectively. Descriptive method was used for
data collection. Participants were 74 football players of all
the first division clubs in Karbala, Iraq, aged between
18-22 years old. Depression, anxiety and stress were
measured at three different time points (resting time,
before the training, before the competition), while salivary
IgA, pulse rate, and oxygen saturation measurement were
measured through five different time points (resting time,
before the training, after the training, before the
competition, after the competition). It can be concluded
that the combination of psychological distress and
physiological markers can provide accurate measurements
of stress.

Keywords Psychological Distress, Physiological
Markers, Depression, Anxiety & Stress

1. Introduction
A wide range of factors such as physical fitness, stress,

nutrition, game load, injuries and finance have an impact
on the performance of footballers (Ivarsson, Johnson &
Podlog, 2013). This situation put the players under high
pressure before and during the game (Dahl, 2013).
Luckily, sports psychologists can control this situation by
examining psychological and psychophysiological stress

levels of the individual through different measurement
methods for the analysis of heart rate, oxygen saturation,
salivary IgA, DASS questionnaire (Noyan & Cohen, 2013;
Hegberg & Tone, 2015; Pennebaker, 2012). The majority
of the football players especially in Iraq suffer from
pre-match stress. This situation happens because of hectic
playing schedules, high-level competition, expectations of
fans and continuous media reports. This is why
measurement method of physiological markers such as
hormones (cortisol), antibodies (IgA), heart-rate, blood
pressure and oxygen saturation should be used
concurrently upon football players so that their mental
health is always on checked. However, some of these
methods are expensive and it is difficult to carry out
especially at Iraq. That is why this article has come out
with objective of determining the level of stress among
the football players of the first division clubs in Karbala
using different stress measurement methods (DASS
questionnaire, SIgA, Pulse rate and Oxygen Saturation) at
different stages (during resting time, before training match,
after training match, before competition match and after
competition match). It is believed that the findings of this
article are useful as it can contribute to improving the
knowledge of the coaches and football players to deal
with stress, by giving an idea if physiological markers can
be used to measure stress and can be used in a
combination with the DASS questionnaire to provide
more accurate results.

Psychological Distress and Physiological Markers

Psychological distress is defined as a state of emotional
suffering characterized by depression symptoms (e.g., loss
of interest; sadness; hopelessness) and anxiety (e.g.,
restlessness; feeling tense) (Mirowsky & Ross, 2002).
These side effects might also be related to somatic
symptoms (e.g., insomnia; headache; lack of energy) that
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probably vary across cultures (Kirmayer, 1989; Kleinman,
2008). Some sources indicated that stress originates from
a Latin word called ‘stringere’, which means ‘binding
tightly’. Others indicate that it originates from a French
word ‘destresse’, which means ‘anglicized to distress’.
Later, the word ‘dis’ was eliminated and finally left with
the word stress only (Stevens et al., 2013). Fletcher and
Scott (2010) found that psychological distress has a
negative impact on athletes’ stress which causes anxiety
and depression in their nature, this situation in the end will
affect the immune system of athletes’. A study of Filaire,
Lac, and Pequignot (2003) showed that the performance
of the players with the presence of stress before the
competitions and during the training decreases with
changes in their physiological states. It is also suggested
that a combination of both psychological and
physiological changes during the training and competition
is of essential interest to measure the training and
competition stress associated with performance in the
team activity. This where are the unique format to identify
stress which is Depression Anxiety Stress Scales (DASS)
questionnaire can be used to determine the level of stress
among the football players because of its unique format.
DASS is a commonly used screening tool to assess signs
of depression, anxiety, and stress in the community. This
instrument includes three subscales which are the
depression scale, the anxiety scale and stress scale.
Another way of identifying stress among football players
that can be used along with DASS is physiological tests.
This test includes three approaches which are the Salivary
IgA test (performed to measure the level of an
immunoglobulin of athletes’ body), pulse rate (detecting
the exercise tolerance testing against stress) and oxygen
saturation testing (determining the abnormal state of
heart). The combination of DASS and physiological tests
is important because the DASS instrument is unable to
assess the various side effects of depression and it is not
intended to supplant a thorough clinical meeting
(Bourgeois et al., 2010; Masten, 2006). Therefore as
suggested by some studies, physiological markers such as
salivary IgA, pulse rate, and oxygen saturation can be
used in a combination with psychological distress to
confirm the results and determine the effect of
psychological stress (Hegberg & Tone, 2015; Pennebaker,
2012).

2. Methodology
The sample was randomly selected based on the

existing football clubs in Karbala province. Therefore, all
of the first division clubs who participant in a new season
(2016-2017) were selected; namely Al-husseiniya club,
Al-hur club, Al-gadharah club, Al-hindiea club and all
clubs. The total number of football players in four clubs
was (n=114). However, 40 players were excluded (11

players were injured; 13 players were unhealthy because
of smoking, addicting to drug, and drinking alcohol; 4
players received antibiotic therapy for two months before
the study; 2 players took anti-inflammatory drug, 7
players took supplementation, and 3 players caught a
cold). Therefore, the total number of player participants in
this study was (n=74). They were in the 18-22 age range,
and all of them have 3 or more years of football playing
experiences. All of the player participants are male.
Below is the number of players in each club:

Table 1. The Number of Players in each Club

All respondents were screened to ensure that there were
no contraindications to respondent. These respondents
were provided with information on their level of
comprehension of the purposes, methods, demands, risks,
inconveniences, discomforts and possible outcomes of this
research. The experimental procedure was approved by
the Human Research Ethics Committee of Universiti Putra
Malaysia, Karbala football clubs and coaches of the teams.
Four variables including DASS questionnaire, salivary
IgA, pulse rate and oxygen saturation were measured
among football players as represented below:

Table 2. Instruments

Pre-test for this study was done by a panel of experts.
They were consulted to evaluate the validity of the
questionnaire by reviewing and judging the instruments of
the study to define the content and face validity of DASS
instrument as well as the instrument for measuring the
salivary IgA, plus rate and also oxygen saturation. The
pilot of the instrument was conducted with 25 respondents
to measure the reliability of the DASS instrument. The
data collection was done after the schedule of each club
that contains date and time of resting and competition
received by the researcher, then the researcher made plan
for each club to collect the data depending on the club’s
schedule. Collected data were coded and analyzed using
Statistical Package for Social Science (Version 21.0).
Descriptive statistics (frequency, percentage, mean, and
standard deviation), as well as inferential statistics
(one-way repeated measures ANOVA) were applied to
answer the research question.
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3. Result
The demographic information gives the details of age and years of experience for the players are shown below:

Table 3. Demographic Details of Players in each Club

The result of DASS sub-scale for depression indicated that the variable among respondents during rest time was
6.027±1.158 (Mean±SD) before the training was 7.419± 2.601 and it increased before the competition to 8.365±2.733.
The results of the Bonferroni test showed that there were significant differences in depression between resting time and
before the training (p=0.001), resting time and before the competition (p=0.001). However, there was no significant
difference between before training and before the competition (p=0.066).

Table 4. Comparison of Depression among Different Measurements

The result of DASS sub-scale for anxiety indicated that the variable among respondents during rest time was
5.568±2.353 (Mean±SD) before the training was 6.541±2.602, and it increased before the competition to 8.689±3.962.
The results of the Bonferroni test showed that there were significant differences between resting time and before
training (p=0.044), resting time and before the competition (p=0.0001), before training and before the competition
(p=0.0001).

Table 5. Comparison of Anxiety among Different Measurements

The result of DASS sub-scale for stress indicated that during rest time was 7.297±0.989 (Mean±SD) before the
training 8.230±2.723, and it increased before the competition to 10.068±3.094. The results of the Bonferroni test
showed significant differences in the total scores on stress between resting time and before the training (p=0.014),
resting time and before the competition (p=0.001), before training and before the competition (p=0.001).
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Table 6. Comparison of Stress among Different Measurements

The result of physiological tests for Salivary IgA indicated that during rest time was 112.147ug/mL±14.431
(Mean±SD), before the training 104.412ug/mL±15.013. Then it decreased after the training to 86.539ug/mL±13.878,
and the lowest level was found before the competition was 55.160ug/mL±14.521, after the competition again, salivary
IgA increased to 68.106ug/mL±14.399. The results of the Bonferroni test showed significant differences between
resting time and after the training, resting time and before competition, resting time and after the competition, before the
training and after the training, before the training and before the competition, before the training and after the
competition, before the competition and after the competition (p=0.001) for all, after the training and after the
competition (p=0.012). However, resting time and before the training (p=0.644), after the training and before the
competition (p=0.081) were not significant.

Table 7. Comparison of Salivary IgA among Different Measurements

The result of physiological tests for pulse rate indicated that during rest time was 54.65bpm±4.042 (Mean±SD),
before the training was 57.43bpm±3.85, and it decreased after the training to 60.49bpm±6.71, and before the
competition, its rate increased to 63.27bpm±5.008, but after the competition match, it decreased to 62.78bpm±7.888.
The results of the Bonferroni test showed that there were no significant differences in pulse rate among these
measurements between after the training and before the competition (p=0,071), after the training and after competition
(p=0.726), before the competition and after the competition (p=1). While between resting time and before the training,
resting time and after the training, resting time and before the competition, resting time and after competition, before the
training and after the training, before the training and before the competition, before the training and after the
competition showed a significant difference(p=0.001).

Table 8. Comparison of Pulse Rate among Different Measurements
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The result of physiological tests for oxygen saturation indicated that during rest time was 98.3%±1.893 (Mean±SD),
before the training was 97.99%±3.624. Oxygen saturation after training was 97.05%±2.426. Meanwhile, before the
competition, it decreased to 95.38%±3.568, but after the competition, it increased to 96.49%±1.874. The results of the
Bonferroni test showed no significant differences in mean scores on oxygen saturation between resting time and before
the training (p=1), before the training and after the training (p=0.283), after the training and after the competition (p=1),
before the competition and after the competition (p=0.075). But it showed a significant difference between resting time
and after the training (p=0.013), resting time and before the competition (p=0.001), resting time and after the
competition (p=0.001), before the training and before the competition (p=0.001), before the training and after the
competition (p=0.02), after the training and before the competition (p=0.019).

Table 9. Comparison of Oxygen Saturation among Different Measurements

4. Discussion
The results in terms of depression showed that they

were not significant. These findings show a significant
change in depression level at the three times such as
resting time, before the training and before the
competition among football players. The highest score
was found before the competition. This result is similar to
previous research that suggests a high score on depression
of players before the match. The main reason could be
related to the age of the subjects in the current study
(Dukic, 2011).
In terms of anxiety, the results showed that there were

significant differences between resting time and before
training, resting time and before the competition, before
the training and before the competition. The highest score
was found before the competition period. This result is
similar to previous research which showed a significant
difference in the training time among the players, it could
be explained by characteristics of the players such as
playing level (Junge & Feddermann-Demont, 2016).
The results of the measure stress showed that there

were significant differences between resting time and
before the training, resting time and before the
competition, before the training, and before the
competition. The highest score was found before the
competition. This result is similar to previous research
that argues high level of stress among subjects happen
before the competition, this similarity might be related to
same subject age (Dukic, 2011). These findings are
supported by the theory mentioned by Hart et al. (2013),
the stress that occurs in the competition can influence the

performance of the competitors and influence their
hormones leading to a negative influence on their
performance.
The salivary IgA results showed that there were

significant differences between resting time and after the
training, resting time and before the competition, resting
time and after the competition, before the training and
after the training, before the training, and before the
competition, before the training and after the competition,
before the competition and after the competition, after the
training and after the competition. However, there were no
significant differences between resting time and before the
training, after the training and before the competition.
These findings could be due to the training load which can
affect the level of IgA. In competition, with a decrease in
the level of stress, the level of IgA again increased.
Increasing the level of stress could be due to the
competition which decreases the level of IgA and
negatively affects immunological parameters of athletes.
It should be noted that the secretion of salivary hormones,
especially IgA could be affected by environmental
parameters such as anxiety, stress, and depression.
The pulse rate results of the current study showed that

there were significant differences between resting time
and before the training, resting time and after the training,
resting time and before the competition, resting time and
after the competition, before the training and after training,
before the training and before the competition, before the
training and after the competition. However, there were no
significant differences between after training and before
the competition, after training and after competition,
before the competition and after competition. The highest



48 Psychological Distress and Physiological Markers: Differences Comparison in First Division Football Players

pulse rate was found before the competition, but it
significantly decreased after the competition. This result
might be related to the effect of stress and anxiety on
hormones and catecholamine, and for a long time, it can
be harmful to the athletes. In addition, it might link to the
same subjects of the study who is professional soccer
players. It should be noted that Bangsbo et al., (2015)
measured the heart rate at different time points, and
mentioned that this rate is acceptable among elite athletes
rather than recreation athletes. There is less stress and
anxiety in response to the competition compared with elite
athletes.
In terms of oxygen saturation the results showed that

there were significant differences between resting time
and after the training, resting time and before the
competition, resting time and after the competition, then
before the training and before the competition, before
training and after the competition, after the training and
before the competition. However, there were no
significant differences between resting time and before the
training, before the training and after the training, after the
training and after the competition, before the competition
and after the competition. The lowest oxygen saturation
was found before the competition, and it increased after
the competition, but was not statistically significant. The
results of this study showed that oxygen saturation
decreased after the training. These results could be related
to the high level of performance and again decreased
before the competition which might be related to the
negative effect of stress, anxiety, and depression caused
by the competition on their physiological and physical
performance. This might be related to the effect of
competition on oxygen saturation of football players and
its relationship with physiological parameters.

5. Recommendations and Conclusion
So far, a number of studies have measured the level of

depression, anxiety, stress, salivary IgA, pulse rate and
oxygen saturation among the football players in Iraq.
Having some easy and standard methods to measure these
parameters at different times (during resting time, before
the training, after the training, before the competition, and
after the competition) seems important for athletes as
these parameters are related to their immunological
system and can affect their professional performance.
The presented results provide a platform for future
experiments, aiming at better understanding the
physiological changes associated with football matches.
There are some recommendations that are made for this
article which are i) further research should be conducted
among other types of athletes; ii) further research should
determine the difference among different genders in
different groups of age; iii) including other immunological
parameters variables such as IgG and IgM and; iv) finding

a relationship among depression, anxiety, stress, SIgA,
pulse rate, and oxygen saturation to determine which
variables are correlated. Although the results of this
research are practical and have useful implications, some
limitations should be considered when interpreting the
results such as the circumstances of the surrounding areas
(weather temperature, pollution and samples/ football
player body health). Some of delimitations also needed to
be taken into taken into account such as the only
participation of first division clubs of Karbala province in
the first division league season (2016-2017 between 18
and 22 of age male) as the sample and Karbala is the
safest province to do the research (since Iraq is one of the
war regions).
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