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ABSTRACT

Introduction: Neck pain (NP) may have a local mechanical (non-specific) origin caused by dysfunction of the joint, 
muscle, and ligament structures in the neck or by a discogenic etiology. Most people (50–60%) suffer from NP at some 
point in their lives. They are more common in highly developed countries and in urban areas. The aim of this study is to 
determine the prevalence of NP and its impact on daily living activities in the student population.

Methods: The study included students of the University of Sarajevo - Faculty of Health Studies in the period from May 
2021 to June 2021. The sample of respondents was formed by the method of random selection and included respon-
dents of both sexes, aged 19–28 years. The study was conducted as a transversal cross-sectional study at a specific time 
point on the frequency of NP and the ability to perform activities of daily living in the student population.

Results: Out of the total number of 255 respondents, 77 (30.2%) reported that they have NP while 178 (69.8%) respon-
dents reported that they do not feel NP and it was found that there was no statistically significant difference between the 
age groups of the subjects with and without NP. The study concluded that a higher percentage of respondents with NP 
did not engage in leisure activities and that respondents with NP had lower mobility in daily life, sleep disturbance, and 
poorer ability to perform activities of daily living due to NP.

Conclusion: The study conducted revealed that a significant percentage of the student population with NP has a lower 
ability to perform activities of daily living. Considering the above facts and the current transformation of the educational 
model, in which static postures dominate, it is necessary to design and implement programs for targeted physical activity 
and prevention of long-term inactivity that leads to painful musculoskeletal syndromes.
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INTRODUCTION
Neck pain (NP) may have a local mechanical (nonspecific) 
origin due to dysfunction of the joint, muscle, and ligament 
structures in the neck or a discogenic etiology with or without 
radiation of pain toward the head, shoulders, and arms (1).
NP is more common in populations of highly developed 
countries and urban areas, more common in women, with 
a peak in middle age (2).
Most people (50–60%) suffer from NP at some point in 
their lives, about 10–20% of the adult population suffer 
from NP at some time, of whom 54% have pain lasting 
at least 6 months, and the global prevalence of NP in any 
follow-up period is 4.9% (3,4).
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According to global burden of disease studies, NP is the 
fourth leading cause of disability (behind back pain, depres-
sion, and arthralgias) and the 21st leading cause of total dis-
ease burden (5). The estimated annual incidence of NP in 
population-based studies ranges from 10.4% to 21.3% (6).
In 2017, the number of cases of NP worldwide was 288.7 
million/100  000 population. The number of incidental 
cases of NP since 1990 was 38.2 million and increased 
to 65.3 million patients in 2017. In 2017, the countries 
with the most cases per 100,000 population were Norway 
(6151), Finland (5750), and Denmark (5316), while South 
Sudan (2449), Djibouti (2443), and Burundi (2450) had 
the lowest rates. The highest number of cases of annual inci-
dence of NP per 100,000 population from 1990 to 2017 
occurred in the United Kingdom (9.1%), Sweden (6.5%), 
and Kuwait (1.6%) (7).
Epidemiological studies suggest that depression and 
anxiety are significantly more common in people with 
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NP compared with the general population. In addition, 
comorbidities of NP such as depression and anxiety have 
been shown to reduce the effectiveness of treatment out-
comes (8,9).
Risk factors for NP include genetic predisposition, a seden-
tary lifestyle, the previous episodes of NP, sports injury or 
trauma to the neck, and coexisting musculoskeletal condi-
tions (10,11).
The clinical picture is dominated by NP, which is aggra-
vated by isolated or joint movements of the cervical spine 
and shoulder-scapular girdle. Palpation reveals increased 
tone and painful tenderness of local muscles and limited 
range of motion of the cervical spine. The duration of NP 
is directly related to the cause of the discomfort (12,13).
The intensity, character, and localization of the pain also 
determine the clinical presentation of nonspecific or neuro-
pathic (radicular) pain. Non-specific pain can be superficial 
or deep and is usually sharp, stabbing, and extremely local-
ized. It may also spread to adjacent regions. Neuropathic 
(radicular) pain occurs as a result of compression and/or 
irritation of the spinal nerve and is sharp or burning in 
nature (radiculitis) or is accompanied by greater or lesser 
impairment of sensibility, reflexes, and motor skills (radic-
ulopathy) (14-16).
The diagnosis of NP is made on the basis of a complete 
history and physical examination. Recognized signs and 
symptoms may lead to a definitive diagnosis or may lead 
the patient to additional radiologic, laboratory, and electro-
diagnostic procedures, as well as methods for three-dimen-
sional analysis of back shape and reconstruction of spinal 
deformities without radiation exposure (17-20).
The treatment of NP depends directly on the cause, dif-
fers in acute, subacute, and chronic phases, and is generally 
divided into conservative and surgical. The main goal of 
treatment is to relieve pain, achieve optimal function of the 
cervical spine and adjacent regions, and prevent the occur-
rence of further disability in daily life (6).
The aim of the study is to determine the frequency of NP and 
the impact on activities of daily living in the student popula-
tion, based on the hypothesis that NP makes it difficult for 
the student population to perform activities of daily living.

METHODS
The study included undergraduate students at the 
University of Sarajevo  -  Faculty of Health Studies in 
Sarajevo, Bosnia and Herzegovina in the period from May 
2021 to June 2021. The sample of respondents was formed 
by the method of random selection; it included both sexes 
and age from 19 to 28 years.
The instruments used in the study are:
- A questionnaire designed specifically for this study to 

collect data on the general data of the respondents and 
the frequency of occurrence of NP, which was prepared 
only for this purpose.

- English version of the Neck Outcome Score (NOOS), 
a questionnaire analyzing the ability to perform activi-
ties of daily living based on NP (21,22).

The criteria for inclusion in the study defined a sam-
ple of respondents who were students of both sexes and 

all years of undergraduate studies at the University of 
Sarajevo - Faculty of Health Studies, aged 19–28 years, who 
volunteered to participate in the study. Students who did 
not agree to the study were automatically excluded from 
the study, while the criterion for exclusion of respondents 
from the study was an incomplete or insufficiently com-
pleted questionnaire.
The study was conducted as a transversal cross-sectional 
study at a specific time point on the frequency of NP and 
the ability to perform activities of daily living in the student 
population.
The study was approved by the Ethics Committee of 
the University of Sarajevo  -  Faculty of Health Studies 
(No. 04-7-43/21/02-3-614/11). Participation in the study 
was entirely voluntary, and informed consent was obtained 
from each respondent. The identity of the respondents is 
protected in accordance with ethical and data protection 
principles.
Statistical analysis of the data was performed using the pro-
gram IBM Statistics SPSS v 23.0. The results are presented 
in the form of tables and graphs.
The test of data distribution was performed using the 
Kolmogorov–Smirnov test. When the results showed that 
the studied data did not meet the criteria of normal distri-
bution, the non-parametric Chi-square test and the Mann–
Whitney test were used to test the significance of the dif-
ferences between the observed groups. Correlation analysis 
was performed using the Spearman correlation rank test. The 
results of all these tests were considered statistically signifi-
cant at the 95% confidence level or at a value of p < 0.05.

RESULTS
The study involved 255 students from the University of 
Sarajevo - Faculty of Health Studies in Sarajevo, Bosnia and 
Herzegovina. The gender structure of the respondents con-
sisted of 77.6% (n = 198) female respondents and 22.4% 
(n = 57) male respondents (Table 1).
About 30.2% (n = 77) of the total number of respondents 
reported having NP, while 69.8% (n = 178) reported not 
having NP (Table 2).
The mean age of the total sample was 21.47 ± 1.41 years, 
with the youngest subject being 19-years-old and the oldest 
28-years-old, the median being 22 years and the interquar-
tile range being 20–22 years.
Subjects in the group with NP were slightly older, with 
a mean age of 21.61 ± 1.76  years, than subjects in the 

TABLE 1. The gender structure of the respondents
Total

Sex
Male

n 57
% 22.4

Female
n 198
% 77.6

Total
n 255
% 100.0
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group without NP, with a mean age of 21.39 ± 1.19 years. 
Statistical analysis shows that there is no significant differ-
ence in mean age between the observed groups (p > 0.05) 
and the sample can be considered homogeneous in terms 
of age (Table 3).
Respondents who reported not having NP engaged in rec-
reational activities 50.6% (n = 90) of the time, compared 
to respondents who did not engage in recreational activities 
49.4% (n = 88) of the time. Respondents with NP engaged 
in leisure activities 46.8% (n = 36) of the time, compared to 
respondents who did not engage in leisure activities 53.2% 
(n = 41) of the time. This observed difference is not statisti-
cally significant (p > 0.05) (Table 4).
Regarding the course of study that the respondents studied, 
there was a statistically significant difference (p < 0.05) in 
the sense that the largest number of respondents with NP 
studied physical therapy 39.0% (n = 30), then laboratory 
technologies 29. 9% (n = 23), radiological technologies 
16.9% (n = 13), sanitary engineering 10.4% (n = 8), and 
healthcare 3.9% (n = 3) (Table 5).
In terms of year of study, most respondents at NP were 
2nd  year students (37.7%, n = 103), followed by 3rd  year 
(24.7%, n = 19), 4th year (23.4%, n = 8), and 1st year with 
14.3%, (n = 11) of respondents. Statistical analysis does not 
indicate a statistically significant difference between groups 
(p > 0.05) (Table 6).

Analysis of the Neck Outcome Score (NOOS) 
questionnaire results
The average mobility score of respondents with NP was 
70.55%, minimum 39.29%, and maximum 96.43%. For 
respondents with NP, the median of respondents’ mobil-
ity was M = 71.43% (60.71–82.14). Respondents with NP 
had a problem with mobility 71.43% of the time (Table 7).
The overall median sleep disturbance score for respondents 
is 86.90%, while the median sleep disturbance score for 
respondents with NP is 70.62% and for respondents with-
out NP is 93.61%. The median value for sleep disturbance 
of respondents with NP was M = 75.00% (56.25–87.50), 
while it was M = 100.00% (93.75–100.00) for respondents 

TABLE 2. Presence of neck pain
Presence of neck pain

n %
Yes 77 30.2
No 178 69.8
Total 255 100.0

TABLE 3. The age in relation to the presence of neck pain
Presence of neck pain Total

Yes No
Age

X 21.61 21.39 21.47
SD 1.76 1.19 1.41
Min. 19.00 19.00 19.00
Max. 28.00 25.00 28.00
Median 22.00 21.50 22.00
Q1 20.00 20.00 20.00
Q3 22.00 22.00 22.00

Mann–Whitney test; Z statistic value=−0.406, p=0.685

TABLE 4. The existence of recreational activities in relation to the 
presence of neck pain

Recreational activities of the respondents * Presence of neck pain
Presence of 
neck pain

Total

Yes No
Recreational activities of the respondents

Yes
n 36 90 126
% 46.8 50.6 49.4

No
n 41 88 129
% 53.2 49.4 50.6

Total
n 77 178 255
% 100.0 100.0 100.0

Chi‑square test; χ2=0.312, p=0.337

without NP. In 75.00% of cases, the respondents with NP 
have sleep disorders (Table 8).
The average daily activities (due to pain) for respondents 
with the presence of NP are 70.45%. The minimum value of 
daily activities (due to pain) for the respondents with NP is 
21.88% and the maximum value is 100.00%. The median for 
daily activities (due to pain) of respondents with the presence 
of NP is M = 71.88% (59.38–84.38). Respondents with NP 
have problems in performing daily activities in which they 
are disturbed by pain 71.88% of the time (Table 9).
The average participation in daily life for respondents with 
the presence of NP is 77.18%. The minimum value of par-
ticipation in daily life for respondents with NP is 25.00% 
and the maximum value is 100.00%. Respondents with NP 
have problems in participating in daily life 77.50% of the 
time (Table 10).

TABLE 5. The study program that the respondent studies in relation to 
the presence of neck pain

Study program that the respondent studies * Presence of neck pain
Presence of 
neck pain

Total

Yes No
Study program that the respondent studies

Healthcare
n 3 25 28
% 3.9 14.0 11.0

Radiological technologies
n 13 19 32
% 16.9 10.7 12.5

Sanitary engineering
n 8 37 45
% 10.4 20.8 17.7

Physiotherapy
n 30 57 87
% 39.0 32.0 34.1

Laboratory technologies
n 23 40 63
% 29.9 22.5 24.7

Total
n 77 178 255
% 100.0 100.0 100.0

Chi‑square test; χ2=12.088, p=0.034
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TABLE 8. Sleep disturbances of the respondents in relation to the 
presence of neck pain

Presence of the neck pain Total
Yes No

NOSS – Sleep disturbances 
of the respondents

X 70.62 93.61 86.90
SD 19.77 10.92 17.85
Min. 18.75 50.00 18.75
Max. 100.00 100.00 100.00
Median 75.00 100.00 93.75
Q1 56.25 93.75 81.25
Q3 87.50 100.00 100.00

Mann–Whitney test, Z statistic value=−9.470, p=0.0001

TABLE 6. Undergraduate study year in relation to the presence of 
neck pain

Undergraduate study year * Presence of neck pain
Presence of neck pain Total
Yes No

Undergraduate study year
I

n 11 22 33
% 14.3 12.4 12.9

II
n 29 74 103
% 37.7 41.6 40.4

III
n 19 41 60
% 24.7 23.0 23.5

IV
n 18 41 59
% 23.4 23.0 23.1

Total
N 77 178 255
% 100.0 100.0 100.0

Chi‑square test; χ2=0.422, p=0.936

TABLE 10. Participation in everyday life in relation to the presence of 
neck pain

Presence of neck pain Total
Yes No

NOSS – Participation 
in everyday life

X 77.18 95.07 89.88
SD 16.47 9.93 14.70
Min. 25.00 37.50 25.00
Max. 100.00 100.00 100.00
Median 77.50 100.00 97.50
Q1 67.50 95.00 85.00
Q3 92.50 100.00 100.00

Mann–Whitney test, Z statistic value=−9.649, p=0.0001

TABLE 9. Everyday activities (due to pain) in relation to the presence 
of neck pain

Presence of neck pain Total
Yes No

NOSS – Ability to 
perform daily activities

X 70.45 92.92 86.33
SD 17.85 11.36 17.19
Min. 21.88 34.38 21.88
Max. 100.00 100.00 100.00
Median 71.88 100.00 93.75
Q1 59.38 90.63 78.13
Q3 84.38 100.00 100.00

Mann–Whitney test, Z statistic value=−9.776, p=0.0001

TABLE 7. The mobility of the respondents in relation to the presence 
of neck pain

Presence of neck 
pain

Total

Yes No
NOSS – Mobility of the respondents

X 70.55 92.74 86.43
SD 14.37 13.34 16.80
Min. 39.29 50.00 39.29
Max. 96.43 100.00 100.00
Median 71.43 100.00 96.43
Q1 60.71 92.86 75.00
Q3 82.14 100.00 100.00

Mann–Whitney test, Z statistic value=−10.219, p=0.0001

DISCUSSION
Analysis of gender structure showed that 77.6% (n = 198) 
of female respondents and 22.4% (n = 57) of male respon-
dents participated in the study. The analysis of the age 
structure of the respondents showed that the average age in 
the total sample was 21.47 ± 1.41 years, with the youngest 
respondent being 19 years old and the oldest being 28 years 
old.

Of the total number of respondents, 77 (30.2%) indicated 
that they felt NP while 178 (69.8%) indicated that they 
did not feel NP. Statistical analysis revealed that there 
was no statistically significant difference between the age 
groups of respondents with NP and the group of respon-
dents without NP.
The study found that the percentage of respondents with 
NP who do not participate in leisure activities is 53.2%, 
but no statistically significant difference was found with 
respondents with NP who do participate in leisure activities.
In 2010, Lorusso et al. conducted the study on musculo-
skeletal problems in radiologic technology students at the 
University of Apulia in Southern Italy. The questionnaire 
collected data on personal characteristics, physical activity, 
and the presence of musculoskeletal symptoms in the neck, 
shoulders, wrist, lower back, and legs. A total of 109 indi-
viduals participated in the study, 37% of whom reported 
pain. Most respondents had pain in the lower back (27%), 
then in the neck (16%), shoulders (11%), legs (8%), and 
wrist (5%). The results showed that the low physical activ-
ity was associated with the presence of pain. The results of 
the study conducted do not agree with the results of our 
study, in which the results showed that engaging in recre-
ational activities had no effect on the occurrence of NP in 
the student population (23).
A study conducted by Karingada and Sony in 2021 sug-
gests an association between musculoskeletal disorders 
and online classes during the pandemic COVID-19. In 
this study, 80% of students reported symptoms of head-
ache and NP; 58% of students reported the presence of 
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musculoskeletal disorder symptoms in the right shoulder 
and 56% in the fingers of the right hand; more than 40% 
of students have experienced some musculoskeletal disorder 
symptoms since taking online courses (24).
Most respondents with NP were studying in the physical 
therapy program, followed by laboratory technologies, 
radiologic technologies, and sanitary engineering, while the 
fewest students with NP were studying in the health care 
program.
In 2018, Crawford et al. conducted a study of the preva-
lence of lumbalgia and NP among final-year Swiss health 
professions students and concluded that the overall annual 
prevalence of NP among health professions students was 
75.0% (72.8–77.1). The prevalence was highest among 
midwifery students (82.3% [76.1–88.1]). All students in 
other professions had a very similar adjusted annual preva-
lence of NP of approximately 75% (25).
Subjects with NP were most prevalent in the 2nd  year of 
study, followed by the 3rd  and 4th  years of study, and the 
lowest number of subjects with NP was in the 1st year of 
study.
Behera et al. conducted a study on NP among medical stu-
dents at a large institute in central India and found that 
3rd and 4th year students were 2.9 times more likely to have 
NP currently compared to 1st  year students and this was 
statistically significant. The results of this study were con-
sistent with our study (26).
Analysis of the NOOS questionnaire results was used to 
analyze the ability to perform activities of daily living based 
on NP. It was found that respondents with NP due to 
NP had poorer ability to perform activities of daily living 
mobility, sleep disturbance, and ability to perform activities 
of daily living.
Alian et al. conducted a cross-sectional study of the preva-
lence and risk factors of neck and back pain and its impact 
on the degree of disability in daily living and quality of life 
of 382 students at Zagazig University School of Medicine. 
The study showed that subjects with mild NP had a mini-
mal degree of disability in daily activities and a good quality 
of life, whereas subjects with moderate and severe NP had a 
more severe form of disability in daily activities and a very 
poor quality of life (27).

CONCLUSION
Based on the study conducted, a significant percentage of 
NP was found in the student population. Considering the 
characteristics of the sample, whose main feature is younger 
age, such a percentage of occurrences of NP is worrisome. 
This is supported by the data that respondents with NP 
had a weaker ability to perform activities of daily living. 
Considering the above facts and the current change in the 
educational model, in which static postures dominate, it is 
necessary to design and implement programs for targeted 
physical activity and prevention of long-term inactivity that 
leads to painful musculoskeletal syndromes.
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