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Abstract. The purpose of this study was to discover the relationship between head and neck
posture and level of physical activity for office workers. In our study, 66 subjects (women 2849 age old) who work in office longer than one year, sitting would total about 6 hours per 8
hour workday. Exclusion criteria were self-report of previous significant back injury; current
neck or upper back pain; or referred pain into the upper extremity (i.e. cervical radiculopathy).
Informed consent was obtained from all participants. Physical activity levels were evaluated
using the International Physical Activity Questionnaire short form. The head posture and the
craniovertebral angle was measured using photogrammetry, Protractor mobile application
using iPhone 6s cell phone. The cervical Range of Motion was analyzed using the inclinometer
and the Neck Disability Index as an instrument for self-rated disability. The collected data were
analyzed using the methods of mathematical statistics. Pearson correlation was used to
determine the relationship of level of physical activity with craniovertebral angle and Neck
Disability Index. The results showed physical activity level has no correlations at all, a weak
correlation to the craniovertebral angle. There is a correlation between all other head posture
indicators.
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Introduction
Today, most employees spend their working day in a sitting position. It
means - the office jobs are related to the static load. In the U.S., for example, more
than 80% of all jobs are mostly sedentary, so full-time office employees face
disorder, increased risk of cardiovascular and metabolic morbidity and mortality
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(Gremaud et al., 2018). Women are less physically active than men (Skidmore &
Carson, 2016). Sedentary lifestyles, stress at work and inactivity can lead to
changes in the systems of support and movement. Musculoskeletal disorders are
usually characterized by pain, mobility restrictions that reduce people's ability to
work (James et al., 2018). One of the most frequent changes in systems of support
and movement are localized in back and neck, followed by relevant pain
(Tsakitzidis et al., 2009). Although the prevalence of musculoskeletal disorders is
increasing with age, younger people are also affected, most often - during the peak
of their economic activity (Impact of Musculoskeletal Disorders on Americans Opportunities for Action [IMDA-OA], 2016).
Physical activities are recommended as one of the non-pharmacological
treatments (World Health Organization, 2019). Nevertheless, there are studies
demonstrating that long-term sitting also affects health of people with sufficient
physical activity (Vallance et al, 2018; Dunstan, Howard, Healy, & Owen, 2012;
Biswas et al., 2015). The key is that physical activity does not completely offset
the negative effects of the unfavorable lifestyle centered on sitting (Ekelund et al.,
2016; Koster et al., 2012).
Several studies have reported adverse health effects of the lack of physical
activity on cardiovascular health (Evenson, Wen, & Herring, 2016; Wilmot et al.,
2012), back pain (Citko, Górski, Marcinowicz, & Gorska, 2018), respiratory
health (Jintae, Soojin, Youngju, Yeonsung, & Hyeonnam, 2016) and endocrine
system (Loprinzi & Sng, 2016), etc. There is a lack of specific studies on the
relationship of physical activity levels to head posture. The purpose of this study
was to discover the relationship between head and neck posture and level of
physical activity for office workers.
Literature review
The world is increasingly dominated by technologies that ease both professional and household life. Increasingly, less physical activities are needed
to perform daily duties. Also travel and spare time are often accompanied by
reduced physical activity. Evidence suggests that in the U.S. over the past 50 years
the time of sedentary activities (during recreation and work) has increased from
26 to 38 hours a week, while in the U.K. between 30 and 42 hours a week,
expressing troubling prospects for 2030. This means that the number of ‘sedentary
occupations’ has increased by 20%, while it has decreased for ‘physically active
professions’ (Ng & Popkin, 2012).
Office employees spend the largest part of their working day in a sitting
position and long-term sitting is associated with an increased health disorder risks
(Mansfield et al., 2018). Looking at the possibility to increase the level of physical
activity during out-off-office hours, it was concluded that there was a clear
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relationship between spare time during office hours and inactive behavior outside
of working hours (Saidj et al., 2015).
The sedentary lifestyle is defined as long-term sitting in work, spare time and
moving; these activities require energy spending of less than 1.5 metabolic
equivalent of task (MET). Consequently, on average per week, the physical
activity associated with the various ‘performances’ (professional work, mobility,
homework, recreation and tourism) does not exceed 600 MET/min/per week
(Leitzmann, Jockem, & Schmid, 2018). The latest recommendations are that more
health benefits would be if people reach 3,000 to 4,000 MET / min/ per week
(World Confederation for Physical Therapy). 46% of the population of the
European Union did not carry out physical activities, unlike 56% of the population
in Latvia (Sport and Physical Activity, 2017). Only 13% of Latvia's population
have physical activities at least half an hour a day, four to six times a week
(Latvijas iedzīvotāju veselību ietekmējošo paradumu pētījums 2016).
From the sources of current literature, it can be concluded that men and
women have different levels of physical activity, and these differences expose
women to a variety of serious health problems and consequences (Skidmore &
Carson, 2016). Physical activities play an important role in strengthening women's
health (Upeniece, Vinberga, Arnis, & Erts, 2016).
A study by Diaz et al. (2017) found that regardless of the level of daily
physical activities, if sitting becomes uninterrupted for more than 90 minutes, it
increases the risk of mortality in the future. Therefore, the recommendation is to
move every 30 minutes, since the time spent sitting is hazardous to health,
regardless of the fact that physical activity is performed afterwards (Diaz et al.,
2017).
Citko, Górski, & Marcinowicz (2018) conducted a survey on medical
personnel in the north-east of Poland on inactive lifestyles and non-specific lowerback pain. The findings were following - a sedentary lifestyle significantly
increases the incidence of repeated back pain, while physical activity reduces the
development of back pain. In the inactive lifestyle group it was founded that the
presence of a metabolic disorder significantly increases the risk of non-specific
back pain (Citko et al., 2018).
In many professions work takes long hours in static and inactive poses. This
can lead to a continuous contraction of muscle in the neck and shoulders’ muscles,
which develops in most people the forward head posture (FHP) (Falla, 2004).
Consequently, FHP is a common disorder in society and is caused by longterm sitting at the desk (Kong, Kim, & Shim, 2017). Maintaining static posture
causes ligament damage around the spine and especially the neck. In addition,
FHP is caused by muscle fatigue and reduced physical activity. A systematic
review of prospective longitudinal studies allows conclude, that many people
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have FHP, but that doesn't mean a direct correlation with the neck pain
(Damasceno et al., 2018).
Methodology
This is a pilot study for a cross-section correlation study, which aims to
discover the relationship between head and neck posture and level of physical
activity for office workers. The hypothesis was, that in office employees with a
health-enhancing level of physical activity, the head position would be correct,
but in office employees with insufficient physical activity would have FHP. Ethics
Commission Meeting Protocol No. 239/42813.
Since 2013 a short version of the International Physical Activity
Questionnaire (IPAQ) has been used in the private practice of physiotherapy
(Veseta & Līce, 2014), as it helps to determine the level of the customer's physical
activity and, if necessary, to motivate customers' physical activities based on the
results of the survey, as it is one of the of the physiotherapist's professional goals.
The study analyzed client documents accumulated in outpatient physicality
practice, which had an indication: “The client has agreed that his data is used for
scientific research, subject to data protection rules and published only in
aggregated form”.
The study included 66 subjects (women - 28 to 49 years old) working in the
office for more than one year, sitting down day-to-day for about 6 hours during 8
hours of work and normal (healthy weight), body mass index (BMI) (kg/m2) 18.5 to 25. The exclusion criteria were a self-assessment of the previous major
spinal injury; regular neck or upper back pain; or pain in the upper part (i.e., neck
radiculopathy).
The level of physical activity was assessed using the short form of the
International Physical Activity Questionnaire (IPAQ-s). There are three levels of
physical activities: insufficient physical activity, minimum physical activity
required and health-enhancing physical activity. The short version of the IPAQ
has been tested extensively and is used in many international studies (Hagströmer,
Oja, & Sjöström, 2006). Head position, craniovertebral angle (CVA) was
measured using photogrammetry (a Protractor mobile app using an iPhone 6s
mobile phone). Normal craniovertebral angle is 49.9 degrees. These
measurements were carried out on the basis of a study, confirming the reliability
of such measurements and underlining the need to use available measuring
instruments in practice (Severinsson, Elisson, & Bunketorp, 2012). The cervical
Range of Motion was analyzed using the inclinometer that is approximate: flexion
and extension – 45⁰, rotation 60⁰-75⁰ and lateroflex 45⁰-60⁰ in each direction. The
neck disability index (NDI) was used as an instrument for self-assessed disability.
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Score: 0-4 – no disability; 5-14 – mild disability; 15-24 – moderate disability;
25-34 – severe disability; 35 or over – complete disability (IMDA-OA, 2016).
Selected documents with indicating: “The client
has agreed that his data is used for scientific
research, subject to data protection rules and
published only in aggregated form” (n=98)

Excluded:
• self-assessment of the previous major
spinal injury (n = 3);
• regular neck or upper back pain (n = 12);
• neck radiculopathy (n = 11)

Analysis
Analyzed (n=72)
• excluded from analyses (n =6)
Mistakenly entered indicators

Figure 1 Study Flow Scheme

The collected data were analyzed using the methods of mathematical
statistics. The statistical analysis used average and standartdeviation (SD).
Independent t-test was used to identify differences between office employees with
different levels of physical activity. Pearson's correlation was used to determine
the relationship of the level of physical activity and CVA, IPAQ and NDI.
Research results
The study included 66 subjects (women - 28 to 49 years old) working in the
office for more than one year, sitting down day-to-day for about 6 hours during 8
hours of work. The statistical analysis of baseline values is shown in Table 1.
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5.64

2.44

Lateroflex.
Dex (degrees)

Lateroflex.
Sin (degrees)

Rotation
Sin (degrees)

Rotation
Dex (degrees)

Extension
(degrees)

Flexion
(degrees)

CVA
(degrees)
5.81

NDI

SD

38.85 23.98 42.42

IPAQ

Mean

BMI

Age

Table 1 The statistical analysis of baseline values

2.03

5.30 38.17 34.89

45.3 45.15 40.95 42.09

0.84

4.03

9.87

6.00

6.29

9.97

9.20 10.06

By dividing the data obtained into three sub-groups according to the levels
of physical activity: 1-minimum required physical activity, 2-almost sufficient
physical activity and 3-health-enhancing physical activity, the relationship
between these groups was established.
Table 2 Correlation between IPAQ and head posture data

CVA
CVA
IPAQ
NDI
Flexion
Extension
Rotation dex
Rotation sin
Lateroflex. sin
Lateroflex. dex

1
0.41
-0.86
0.77
0.82
0.76
0.77
0.80
0.79

IPAQ

1
-0.37
0.32
0.38
0.25
0.33
0.21
0.27

NDI

1
-0.73
-0.78
-0.82
-0.82
-0.84
-0.84

RotaExtenFlexion
tion
sion
dex

1
0.83
0.74
0.74
0.80
0.80

1
0.70
0.74
0.77
0.78

1
0.93
0.84
0.84

Latero- LateroRotaflexion flexion
tion sin
sin
dex

1
0.86
0.82

1
0.93

1

A zero hypothesis was tested during an analysis of dispersion. The
hypothesis that the head position is affected by the level of physical activity can’t
be accepted. Table 2 shows that the level of physical activity does not correlate
with the determinants of the head position. IPAQ has no correlations at all, a weak
correlation to the CVA. There is a correlation between all other head posture
indicators.
In Figure 2 shown mean values, SD, and trendline. An absolute trend of
decreasing mean R2 = 0.9 indicates a linear relationship between IPAQ 1 mean
value 7.3, SD 4.2, IPAQ 2 mean value 5, SD 3, IPAQ 3 mean value 3.8, SD 4.1.
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8.00
6.00
4.00
2.00
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y = -1.7614x + 8.8636
R² = 0.9727

IPAQ 1

IPAQ 2

IPAQ 3

Figure 2 IPAQ level and NDI trendline

Probability density

Figure 3. The differential function of the normal distribution shows the
increased probability of NDI for lower levels of physical activity. The results of
this study: IPAQ 1 mean value for NDI is mild disability, IPAQ 2 - ‘borderline’,
and IPAQ 3 with NDI results in the mean range - no disability.
0,16
0,14
0,12
0,1
0,08
0,06
0,04
0,02
0

0

5

10

IPAQ 1

15

IPAQ 2

20

NDI

25

IPAQ 3

Figure 3 Differential function of the normal distribution (IPAQ and NDI)

Conclusions
This is a pilot study for a cross-section correlation study, which aims to
discover the relationship between head and neck posture and level of physical
activity for office workers. The hypothesis was that in office employees with a
health-enhancing level of physical activity, the head position would be correct,
but in office employees with insufficient physical activity would have FHP.
Following the results of the study it can be concluded, that the CVA for all
subjects was reduced, did not correspond to normative indicators, i.e., presented
the evidence of the FHP. The proportion (FHP) appears to be lower in cases of
health-enhancing physical activity. The more physical activity, the smaller is

462

Veseta et al., 2020. The Relationship Between Head Posture and Level of Physical
Activity in Office Workers

proportion. The question is how this is achieved and why does it not affect
equally?
By using dispersion analysis of the study results, a zero hypothesis was tested
and concluded, that a hypothesis - head posture is affected by the level of physical
activity – can’t be accepted. The level of physical activity was shown to have no
correlation with head posture determinants, a weak correlation with a CVA, but
there is a correlation between all other head posture determinants.
The results of this study may be explained by pre-existing studies which have
shown that in long-term sitting has a negative health impact also on people with
sufficient physical activity (Vallance et al., 2018; Dunstan et al., 2012; Biswas et
al., 2015). The key is that physical activity does not completely offset the negative
effects of the unfavourable lifestyle centred on sitting (Ekelund et al., 2016;
Koster et al., 2012).
Although the need for physical activity is constantly being reminded, in
everyday life becomes less and less physically active. A large part of the day is
spent at work, in addition to that - the number of ‘sedentary occupations’ has
increased by 20%, to compared to ‘physically active professions” (Ng & Popkin,
2012). Members of this study spend most of the day in a sitting position, like a
study conducted by Mansfield et al. in 2018, which concludes that office
employees spend most of their working day in a sitting position, and long-term
sitting is associated with increased health disorder risks (Mansfield et al., 2018).
Researchers Damasceno et al., 2018 systematically reviewed prospective
longitudinal studies and found that it was possible for many to find a FHP, but
that doesn't mean a relationship to neck pain. Nor did the results of this study
show a correlation between the CVA and NDI, but indicated the deviations of the
CVA from the normal in all cases that suggests the importance of the problem.
Perhaps this is also due to phone usage habits, which have also been studied and
proven in many studies (Kong et al., 2017; Damasceno et al., 2018; Gustafssona,
Thoméea, Grimby-Ekmana, & Hagberga, 2017).
In the future a cross-sectional study on the CVA would be needed because,
regardless of the daily level of physical activity and the absence of complaints,
the angle determinants the, was detected outside the norm, which could lead to
health problems in the future. Further studies and recommendations are essential
to prevent changes in CVA.
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