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Introduction
The prevalence of neck–shoulder pain (NSP) and low back 
pain (LBP) among adolescents has increased in the last three 
decades. One of the contributing factors for that increase is the 
use of computer and mobile phones for prolonged period.[1] 
Neck and shoulder are considered the most commonly affected 
musculoskeletal locations for nontraumatic pain in adolescents 
in both genders, while the lower back is the third common 
location.[2]

Neck pain has an annual prevalence rate of >30%, so it is 
considered the fourth leading cause of disability. Acute neck 
pain usually resolves with or without treatment, but almost 
50% of patients will continue to suffer a recurrence of pain 
to some degree.[3]

The incidence of NSP in the young population is high, 
and the causes are multifactorial.[4] In girls, an increased 
prevalence of neck pain is related to sedentary activities 
such as television watching and reading books. In boys, high 
prevalence of NSP is associated with prolonged sitting and 

playing or working with a computer.[5] Around 7.6% of the 
adult population have neck pain at least once at some time 
in their life.[6]

On different studies, female gender, older age, hyperactivity, 
competitive sports, reduced life quality, and emotional 
symptoms are considered to be the most common factors 
associated with LBP.[7‑10]

LBP has a similar prevalence to that of neck pain of 7.6%. 
Although many patients experience acute self‑limited LBP 
without the need to visit a physician, having LBP at working 
life is more common on people who suffered LBP earlier at 
adolescent hood.[11‑14]
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The goal of the study was to measure the prevalence of NSP 
and LBP among high school students and the associated 
risk factors, in Riyadh, and to identify the associated factors 
responsible for their occurrence.

Materials and Methods
A quantitative cross‑sectional study was performed to 
measure the prevalence of NSP and LBP among high school 
adolescents. Approval was obtained from the Institutional 
Review Board at the Medical College, King Saud University. 
The study was performed in Riyadh, the capital city of Saudi 
Arabia. The study was conducted at five high schools chosen 
randomly distributed in different regions of the city; three of 
them were male schools while two were female schools. Three 
schools were public schools while two were private. Our target 
was to obtain answers for the questionnaire from more than 500 
students with at least 200 from each gender, and this number 
would allow a reliable statistical analysis. The study included 
596 students. Any student who is younger than 14 or older than 
19 years was excluded. We developed an Arabic questionnaire 
with a guide from previous similar studies,[1, 15] and then, this 
questionnaire was reviewed and readjusted by the spinal unit in 
our institute. The questionnaire was distributed to the students 
during the break time, and the instructions and the meaning of 
the terms in the questionnaire (physical activity, mood changes, 
and others) were explained to the students before answering. 
Each student had to sign a consent and was informed that 
he/she had the right to withdraw at any time without completing 
the questionnaire. Participants’ secrecy was assured by giving 
each participant a code number, so demographic data of each 
participant did not appear belonging to the participant but 
belonging to a number. No incentives or rewards were given 
to any participant.

The questionnaire was tested on 10 students to ensure the 
simplicity and clarity of information and define the time needed 
to complete the questionnaire. Data of these 10 students were 
not included in the current study. The final questionnaire 
contained 30 questions in four pages divided into three 
sections. The first was the demographic characteristics of 
the participant, in addition to the risk factors, which included 
physical activity, time spent on computers and smartphones, 
medical illnesses, mood changes, and sleep position habit. The 
second section was verifying if the participant had NSP or not. 
For those who answered “Yes” there were six questions about 
the details of their pain. These details include onset, timing 
and severity of the pain, cause responsible for their pain, and 
specific time or situation for feeling the pain. They also include 
the effect of pain on their daily activities, walking, sleeping, 
mood and studying performance. In addition, there were four 
questions regarding visiting a doctor, ordering any laboratory 
or radiological tests, prescribing any medication, and finally, 
if they know the diagnosis of their problem. Participants were 
instructed to skip the second section and go directly to the 
third section if the answer was “No.” The third section was 
about LBP and had the same 10 questions for NSP. In case 

the participant answered “No,” he was asked to skip the third 
section and he will be done with the questionnaire.

Demographics and baseline characteristics were recorded. 
Descriptive results regarding categorical variables were given 
as percentages, while continuous variables were presented as 
mean and their corresponding standard deviation. Categorical 
variables were compared using the Chi‑squared test. 
Subsequently, a post hoc analysis using the adjusted residual 
values was done to interpret a deeper inference on this strong 
association evidence. Whereas, continuous variables were 
compared using a paired t‑test or Student’s t‑test, as appropriate.

The associations between different factors and the incidence 
of neck pain or back pain were analyzed using univariate 
and multivariate logistic regression models. Univariate odds 
ratios (ORs) and 95% confidence intervals (CI) were used to 
report risk for categorical variables. This was followed by 
entering back each excluded factor to determine any improved 
value to the model. Such a factor was retained in the final model 
if there was a significant improvement in overall value or if 
it confounded other existing factors. Estimates of the logistic 
regression models were reported to measure the strength of 
association, summarized as the exponentiated coefficient, and 
interpreted as ORs and their 95% CI. Interaction of factors in 
the multivariate model was tested for significance using the 
likelihood ratio test, but no interaction term contributed to 
the final models. The goodness of fit of the final model was 
assessed using the Hosmer–Lemeshow test.

For the missing survey data, whether total nonresponse or 
partial response, listwise deletion method was used. As a result, 
patients with missing values on a certain variable were deleted 
from the analysis of that specific variable.[16]

SPSS software version 23 (SPSS Inc., Chicago, Illinois, USA) 
was used for data entry and analysis. All analyses were carried 
out at a significance level of 0.05.

Results
Out of 596 students, a total of 563 participants (94.5%) 
completed the survey. There were 315 (56%) males and 
248 (44%) females. The mean age of all participants was 
16.59 years (SD ± 0.94). As mentioned in our methods, any 
participant who failed to answer a question was excluded from 
the analysis of that specific question. Table 1 illustrates the 
demographics and baseline characteristics of the study sample.

After conducting the Chi‑square test, NSP showed a 
significant association with gender, mood change, and 
sleeping position with P < 0.001. On the other hand, LBP was 
significantly associated with gender and mood change with 
P < 0.001 [Table 2 and Figures 1‑5].

Table 3 shows a cross tabulation, from which a Chi‑square test 
was conducted to measure the level of association between NSP 
and LBP. From a total of 563 participants, who answered NSP 
and LBP questions, 280 (49.7%) reported to have both NSP 
and LBP and 102 (18.1%) reported that they have experienced 
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neither NSP nor LBP. Using the Chi‑square test, we found 
that this association was statistically significant, in which 
participants with NSP are most likely to have LBP as well 
(P < 0.001). Table 4 illustrates the responses of frequencies 
and percentages for the survey questions.

Males had lower odds reporting NSP compared to females 
(OR: 0.426, CI: 0.29–0.63, P = 0.001). Participants who sleep 
on the abdomen reported higher odds of NSP compared to 
participants who sleep on their back or on their side (OR: 2.97, 
CI: 2.74–4.41, P = 0.001) [Table 5].

Males had lower odds reporting LBP compared to females 
(OR: 0.528, CI: 0.370–0.752, P = 0.001). Participants who 

Table 1: Demographic and clinical characteristics 
summarized and reported for the study

Baseline characteristics Frequency‡ (%)
Gender

Male 315 (56.0)
Female 248 (44.0)

Average Physical Activity per week
No physical activity 162 (29.1)
Less than an hour 202 (36.3)
Between 1‑3 hours 134 (24.1)
More than 3 hours 59 (10.6)

Average Computer use per week
No use 90 (16.2)
Less than an hour 80 (14.4)
Between 1‑3 hours 100 (18.0)
More than 3 hours 286 (51.4)

Average Smartphone use per week
No use 8 (1.4)
Less than an hour 23 (4.1)
Between 1‑3 hours 75 (13.4)
More than 3 hours 455 (81.8)

Medical Disease 
Now 97 (17.6)
Before 42 (7.6)
No known medical condition 413 (74.8)
Change in Mood 50 (9.1)

Family
School 170 (30.8)
Others 91 (16.5)
No Change 241 (43.7)

Sleeping position
On the side 371 (66.1)
Back 74 (13.2)
Abdomen 116 (20.7)

Neck/Shoulder Pain
Yes 391 (69.4)
No 172 (30.6)

Low Back Pain
Yes 350 (62.2)
No 213 (37.8)

‡Categorical variables were summarized by frequencies and percentages. 
All percentages were rounded to one decimal place. LBP: Low back pain, 
NSP: Neckshoulder pain

Figure  1: A  clustered bar chart illustrating a significant association 
between gender and neck–shoulder pain with P < 0.001. Data labels 
represent frequencies corresponding to that specific category

Figure  3: A  clustered bar chart illustrating a significant association 
between sleeping position and neck–shoulder pain with P = 0.032. Data 
labels represent frequencies corresponding to that specific category

Figure  2: A  clustered bar chart illustrating a significant association 
between mood change and neck–shoulder pain with P < 0.001. Data 
labels represent frequencies corresponding to that specific category
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experienced mood change due to school or family factor had 
higher odds of reporting LBP compared to participants who 
do not have mood changes with OR of 4.83 (CI: 2.09–9.17) 
and 2.98 (CI: 1.95–4.55), respectively [Table 6].

It was important to capture the participants’ insight from 
a quality of life perspective. When asked, 274  (71.9%) 

Table 2: Chi‑square test results that were used to 
compare percentage differences between groups

Chi‑square test P value

NSP LBP
Age 0.321 0.213
Gender <0.001* <0.001*
Average physical activity per week 0.212 0.981
Average computer use per week 0.430 0.313
Average smartphone use per week 0.543 0.902
Medical disease 0.055 0.090
Change in mood <0.001* <0.001*
Sleeping position 0.032* 0.055
*Significant P values were labeled in the table by an Asterisk. All 
hypothesis testing was carried out at the 5% (two‑sided) significance 
level. All P values were presented with at least 3 decimal places. 
P<0.001 were reported as <0.001 in tables. LBP: Low back pain, 
NSP: Neck‑shoulder pain

Table 3: A  cross tabulation representing frequencies 
between low back pain and neck‑shoulder pain

Cross 
tabulation

LBP Total

Yes No
NSP

Yes 280* 111 391
No 70 102 172

Total 350 213 563
*Significant associations were labeled in the table by an Asterisk. 
Chi‑square test was used to compare the percentage between groups. 
LBP: Low back pain, NSP: Neck‑shoulder pain

Figure  4: A  clustered bar chart illustrating a significant association 
between gender and low back pain with P < 0.001. Data labels represent 
frequencies corresponding to that specific category

participants who reported NSP and 237 (75.2%) participants 
who reported LBP did agree that the associated pain influenced 
their daily activity significantly. In‑depth analysis regarding the 
reasons behind these statements may be beyond the scope of 
this paper. However, further qualitative analysis through focus 
groups done with patients will provide deeper understanding 
of the underlying facts that could help facilitate health care 
decision making.

Discussion
Multiple studies stated that LBP is one of the most common 
causes of hospital visits and is considered to be the primary 
cause of activity restrictions and work absences. On the other 
hand, NSP is known to be a common complaint in adolescents 
and sometimes a disabling factor.[17‑19]

This study found that the prevalence of NSP and LBP among 
adolescents is 69.4% and 62.2%, respectively, which is 
significantly higher than other studies conducted in multiple 
regions around the world among adolescents.[10,20‑24] We did not 
identify any specific reason for high school students in Saudi 
Arabia to explain this high prevalence. As shown in the present 
study, participants who experienced mood changes due to school 
or family had a significantly increased prevalence of LBP.

Males have experienced NSP and LBP significantly less than 
females in our study. This observation agrees with previous 
studies, which showed some gender distribution.[1,10,15,20,23‑28] 
However, some other studies reported that males are more 
likely to have LBP or there is no significant difference 
between genders.[21,29] According to our results and the results 
of previous authors, there is a difference between males 
and females in having NSP or LBP, which could be related 
to different pain thresholds between genders and different 
hormonal changes during puberty and sedentary lifestyle.[23,30,31]

The present study identified that mood disturbance is associated 
with LBP, which agrees with the findings in other previous 

Figure  5: A  clustered bar chart illustrating a significant association 
between mood change and low back pain with P < 0.001. Data labels 
represent frequencies corresponding to that specific category
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studies.[24,32,33] The authors who were investigating older age 
group in the Gulf region had reported a significant association 
of depression with LBP.[34‑36] Furthermore, in agreement with 

some previous authors,[24,25,37] our study showed a significant 
association between mood change and NSP in adolescents.

A significant relationship between the position of sleep and 
NSP was noticed in the current study, which is not the case for 
LBP. Other studies found that there is a significant relationship 
between sleep period or sleep difficulties and NSP.[4,19] 
Furthermore, some authors reported a significant relationship 
between the uncomfortable bed or fatigue symptoms and 
LBP,[4,29] while Lusa et al.[38] found a strong association between 
disturbance of sleep and LBP among Finnish firefighters.

According to our results, there is a significant relation between 
NSP and LBP, which is consistent with the findings of Vikat 
et  al.[19] Hakala et  al., in their study,[39] showed a similar 
prevalence of NSP and LBP but with no significant association.

Table 4: Answers summarized by frequencies and percentages for the survey question for each group

Question Participants’ responses to the study survey questions, frequency (%)

NSP (n=391) LBP (n=350)
Since when you have the pain

Less than a week 110 (28.9) 71 (20.6)
Between 1 week and 1 month 83 (21.8) 64 (18.6)
Between 1 month and 3 months 46 (12.1) 56 (16.2)
Between 3 months and 1 year 64 (16.8) 67 (19.4)
More than a year 78 (20.5) 87 (25.2)

How many times did you have pain?
Only once 125 (32.6) 95 (27.4)
Less than 3 times per month 141 (36.8) 131 (37.8)
More than 3 times per month 72 (18.8) 66 (19.0)
Continuous 45 (11.7) 56 (15.9)

Is there a specific timing for the pain to appear or increase in?
Before sleeping 47 (12.5) 53 (15.4)
After sleeping 135 (35.9) 57 (16.6)
After school 102 (27.2) 94 (27.2)
During activity 117 (31.1) 133 (38.4)
Others 63 (16.8) 100 (28.8)

The severity of the pain
Mild 188 (49.3) 136 (39.1)
Moderate 171 (44.9) 153 (44.0)
Severe 22 (5.8) 59 (17.0)

What do you think the reason for the pain is?
Using smart devices for long periods 162 (42.5) 92 (26.7)
Wrong sitting position 263 (68.3) 223 (64.3)
Stress due to school 96 (25.3) 65 (18.9)
School chairs 126 (33.1) 153 (44.3)
Caused by a disease 15 (3.9) 39 (11.3)
Because of an injury 36 (9.4) 40 (11.6)
Others 47 (12.3) 60 (17.4)

Did you visit a doctor because of your pain (yes) 33 (8.5) 31 (9.5)
Was there any investigation ordered (yes) 14 (37.8) 13 (39.4)
What was the investigation tool

Imaging 7 (50.0) 9 (69.2)
Vitamin D levels 1 (7.1) NA

Medications given (yes) 22 (59.5) 18 (56.3)
Did you know your diagnosis (yes) 33 (8.4) 32 (9.1)
All percentages were rounded to one decimal place. LBP: Low back pain, NSP: Neck‑shoulder pain

Table 5: Logistic regression results with neck‑shoulder 
pain as the dependent variable

Parameter Coefficient 95% Wald CI P

Lower Upper
Male −0.852 −1.234 −0.47 0.001*
Sleep on the abdomen 1.088 1.009 1.485 0.001*
*Significant P values were labeled in the table by an Asterisk. The 
coefficients were exponentiated in order to calculate the odds ratios for 
each independent variable. All hypothesis testing was carried out at the 
5% (two‑sided) significance level. All P values were presented with at 
least 3 decimal places. CI: Confidence interval
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Surprisingly, our study did not show any significant association 
between using computers and NSP or LBP. We postulate the 
reason for this observation to the fact of book‑based teaching 
among Saudi students. Although some studies had the same 
result,[15,24] other studies have shown a significant risk in using 
computers to have NSP or LBP.[1,40] Hakala et al. showed that 
using a computer >2–3 h is related to NSP and >5 h is related 
to LBP.[1] Silva et al. showed a similar result to Hakala et al. 
regarding LBP.[1,41] However, Shan et al. showed an association 
between NSP and the use of computers.[20] AlShayhan and 
Saadeddin in their study among health sciences students 
using computers >10 h found a significant association with 
LBP.[29] Age differences could be a contributing factor for the 
differences while comparing with our results.

Our results showed no significant association between 
smartphone use and NSP or LBP, which agree with the results 
of Hakala et al.;[1] however, Silva et al. found that the use of 
mobile phones for >5 h was associated with LBP.[41]

Surprisingly, our results showed that physical activity had no 
significant association with NSP or LBP and that corresponds 
with the results of Diepenmaat et al.[24] Nevertheless, many 
studies reported a significant association.[4,5,15,17]

In the present study, the prevalence of students visiting doctors 
was 8.5% and 9.5% for NSP and LBP, respectively, which is 
close to a study conducted in Portugal, which showed that 
13.2% of students complaining of LBP visited doctors.[10] 
However, the figure is very low in comparison with another 
study, which reported that visiting a practitioner for NSP 
reached 47.1%.[25]

This study showed that participants with NSP or LBP reported 
a limitation of daily activity, similarly to the results of 
Hoftune et al. and Silva et al., who share the same age group 
with our study.[2,21] Another study also reported limitation of 
activity in 34% of their participants with back pain, but the 
study was concerning a younger age group of 11–14 years.[40] 
Furthermore, 82% of participants in Skaggs et al. believed 
that heavy backpacks are the cause of musculoskeletal pain.[40] 
Silva et al. reported that in 70% of students with back pain, 
their pain is triggered or exaggerated by school seats.[41] In our 
study, 68.3% and 64.3% of the participants declared that wrong 
sitting posture is the main cause for NSP and LBP, respectively.

The main limitation of our study is the inability to determine 
the causality. Being a cross‑sectional study, we could determine 
the association only. Another limitation is that we did not 
assess the body weight, height, and BMI of the participants. 
Moreover, our results could not be applied to adolescent, as 
we limited the age of the participants between 14 and 19 years 
of age.

Conclusions
NSP and LBP are common problems among high school 
students in Riyadh. Being female, having mood change, and 
abdominal sleeping position are risk factors.

Recommendations
Further study with expanding the age range to include all 
adolescents is recommended, which also should have more 
questions to identify the cause, the degree of the pain, 
limitations, and disabilities caused by LBP and NSP.
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