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Objective This paper investigates secondary outcomes (headache) in a randomized controlled trial with physical
exercise among office workers with neck/shoulder pain.

Methods A total of 198 office workers with frequent neck/shoulder pain were randomly allocated to either
one of two intervention groups (10 weeks of resistance training with elastic tubing for 2 or 12 minutes per day,
5 times a week) or the control group, which received weekly health information. Secondary outcomes included
changes in frequency, intensity, and duration of headache after ten weeks.

Results Compared with the control group, headache frequency decreased in the 2- and 12-minute intervention
groups [0.64 days/week (95% confidence interval [95% CI]) 0.23–1.0) and 0.79 days/week (95% CI 0.37–1.2),
corresponding to a 43% and 56% decrease from baseline, respectively]. Intensity and duration of the remaining
headaches were unaffected.

Conclusions Two minutes of daily resistance training for ten weeks reduces headache frequency among office
workers with neck/shoulder pain. The vast number of adult workers suffering from one or two days of weekly
headaches and who could potentially comply with and benefit from brief exercise programs stresses the applicability of our findings.

Key terms physical exercise; RCT; rehabilitation; tension headache; workplace intervention.

The annual prevalence of headache among adults is 47%
for headache in general, 38% for tension-type headache,
10% for migraine, and 3% for chronic headache (1). Due
to its high prevalence, tension-type headache is especially a burden to society in terms of sickness absence
and work disability (2). Individuals with musculoskeletal pain experience a four-fold higher prevalence of
headache, and those with neck pain are more likely to
suffer from headache than those experiencing pain in
other restricted areas (3).
Among patients with severe tension-type headache,
physical exercise therapies are more effective than massage or acupuncture, but evidence is scarce for the efficacy
of such treatment in reducing frequency, intensity, and

duration of headache (4–7). In a randomized controlled
trial, low-intensity exercises focusing on cervicoscapular muscle-control, reduced the frequency and intensity
of cervicogenic headache (8). In another randomized
controlled trial, a comprehensive multimodal treatment
program of one year – with special emphasis on neck/
shoulder resistance exercises – effectively reduced headache intensity among patients with chronic neck pain (9).
However, such comprehensive clinical treatments may not
in practice be an available resource at workplaces.
This study investigates – in a secondary analysis of
headache in a RCT – the effectiveness of small daily
amounts of resistance training for relieving headache
among office workers with neck/shoulder pain.
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Methods
Study design and flow of participants
We performed a randomized controlled trial in Copenhagen, Denmark from August–December 2009 and have
previously described the study design and reported the
primary outcome on neck/shoulder pain (10). From a
screening questionnaire and subsequent clinical examination, 198 eligible office workers with frequent neck/
shoulder pain, but without traumatic injuries or serious
chronic disease, were randomly allocated to the three
intervention groups. Study personnel (investigators and
clinical examiners) were blinded to treatment allocation,
and participants were instructed not to reveal their particular intervention during follow-up examination. Table
1 shows the baseline characteristics of the participants.
Participants were informed about the study, which
conformed to the Helsinki Declaration and was approved
by the Local Ethical Committee (HC2008103), and gave
written informed consent.

Duration of headache was determined at baseline and
follow-up by the question “How long have your headaches typically lasted during the previous month?” with
the categories <1 hour, 1–8 hours, >8 hours, or all day.
Subsequently, <1 hour was recoded to 0.5 hour, 1–8 hours
to 4.5 hours, >8 hours to 12 hours, and all day to 16 hours.
Use of analgesics in relation to headache was determined
by the question “How many days have you used painkillers
for your headache during the previous month?” with the
categories 0, 1–3, 4–7, 8–14, or >14 days. For subsequent
analysis, 1–3 days were recoded to 2 days, 4–7 days to
5.5 days, 8–14 days to 11 days, and >14 days to 21 days.
Statistical analysis
Headache variables were analyzed in accordance with
the intention-to-treat principle. Between-group differences were determined by analysis of variance using the
Genmod procedure of SAS, version 9.2 (SAS institute,
Cary, NC, USA). An alpha level of 5% was accepted as
statistically significant.

Interventions
This study has three arms: 2 or 12 minutes of progressive neck/shoulder resistance training with elastic resistance tubing (Thera-Band, Hygenic Corporation, Akron,
Ohio, USA), performed 5 times a week at the workplace,
and a control group receiving weekly information on
general health. All three interventions were initiated
simultaneously and lasted 10 weeks.
Secondary outcomes
Prior to the study, we sent an e-mail-based screening
questionnaire asking about the frequency of headache:
“How many days have you had headache during the
previous month?” with the categories 0, 1–3, 4–7, 8–14,
or >14 days. The primary type of headache was determined by the question “Which type of headache do you
experience most often?” with the categories “migraine”,
“tension-type headache”, or “don’t know” (table 1).
At baseline and once a week throughout the 10-week
intervention, participants replied to an internet-based questionnaire on frequency and intensity of headache during
the previous week. Frequency of headache was determined
by the question “How many days have you had headache
during the previous week?”using an 8-point scale from
0–7 days. Intensity of headache was determined by the
question “On average, how bad were your headaches
when you experienced them during the previous week?
where 0 is no pain and 10 is worst imaginable pain” using
an 21-point numerical rating scale (NRS) from 0–10 (ie,
0, 0.5, 1.0, … 9.5, 10). The rating scale was horizontally
oriented to represent a modified visual-analogue scale.
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Results
Table 1 shows that at baseline the participants of the
three groups were matched for demographic and clinical characteristics. Only 6 of the 198 participants were
lost to follow-up.
There was a significant group-by-time interaction for
frequency of headache (P<0.001). Intensity and duration of the remaining headaches and use of analgesics
remained unchanged. Table 2 summarizes these results.
We also tested the statistical model with gender, age,
and type of headache as covariates, but these were not
significant factors.

Discussion
Our study shows decreased frequency of headache
among office workers with neck/shoulder pain in
response to small daily amounts of resistance training.
In line with the baseline questionnaire replies, epidemiological studies confirm that tension-type headache
is the most prevalent type of headache disorder (11).
Our population had a higher prevalence of tension-type
headache than the general population (1), which is in
agreement with epidemiological observations of higher
prevalence of headache among adults with neck pain (3).
Few randomized controlled trials have investigated
the effect of exercise on headache specifically in relation to neck pain (8, 9). Although the comprehensive
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Table 1. Baseline characteristics of the three intervention groups. Values are group mean and standard deviation (SD) or percentage of
participants. There were no significant differences between the groups.
2-minute training
Mean
Demographics
Age (years)
Height (cm)
Weight (kg)
Body mass index (kg/m2)
Women
Clinical variables
Days with headache during previous month
0 days
1–3 days
4–7 days
8–14 days
>14 days
Self-reported type of headache
Tension-type headache
Migraine
Unknown
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

SD

12-minute training
%

Mean

SD

Control
%

Mean

SD

44

11

42

11

43

10

171
72
25

8
14
5

170
68
24

8
15
5

169
67
23

7
11
4

%

88

88

88

8
45
30
9
8

15
39
27
12
6

15
48
28
5
3

80
5
15

82
2
16

80
5
15

127
84

14
10

124
83

12
9

126
84

13
9

93
39
11

14
5
9

96
38
10

10
5
10

91
37
13

16
3
11

Work-related variables
Computer use (% of worktime)
Weekly working hours
Duration of office work (years)
Higher education
Other variables
Smokers
Living with a partner

interventions in these studies yielded positive treatment
effects, multimodal therapies requiring supervision by
an experienced therapist are difficult to implement in a
work-setting environment. An alternative could be resistance training at the workplace, which has been shown to
decrease neck/shoulder pain (12–15). The present study
shows a positive way forward by documenting positive
effects on headache of small daily amounts of resistance
training at the workplace with minimal need for trainingsupervision (ie, only one introductory session).
While frequency of headache decreased in our study,
the intensity and duration of the remaining headaches as
well as use of analgesics remained unchanged. Torelli
and coworkers reported similar findings among patients
with chronic or episodic tension-type headache undergoing traditional physiotherapy (5). In that study, frequency of headache was significantly reduced from 4
to 3 days per week, but the severity and duration of
headaches as well as use of analgesics were unchanged.
The mean headache frequency of 1.4 days per week at
baseline in our population is quite low compared with a
clinical headache patient population. However, the vast
number of otherwise healthy adult workers suffering
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89

10
79

13
72

5
75

from one or two days of weekly headaches, who can
potentially comply with and benefit from brief exercise
programs, stresses the applicability of our findings.
A limitation of our study is self-reporting of headache type as opposed to using the 2nd edition of the International Headache Classification (ICHD-II) diagnostic
headache criteria. A fairly high percentage reported
headache of unknown type, probably representing undiagnosed migraines or co-existing tension-type headache
and mild migraines. Thus, a detailed diagnostic headache interview and/or validated questionnaire screening
migraine would have been valuable.
In conclusion, as little as two minutes of daily resistance training reduces the frequency of headache among
office workers with neck/shoulder pain.
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Table 2. Baseline values of the headache variables as well as changes after 10 weeks in the control group, the 2-minute versus control
group, and the 12-minute versus control group. [SD=standard deviation; 95% CI=95% confidence interval.]
Variable a

Baseline
2-minute
training

12-minute
training

Change after 10 weeks
Control

Control
95% CI

2-minute training
versus control
Mean

95% CI

12-minute training
versus control

Mean

SD

Mean

SD

Mean

SD

Mean

Mean

95% CI

Frequency of headache
(days/week)

1.5

1.1

1.4

1.2

1.3

1.2

0.06

-0.23–0.15

-0.64 -1.0– -0.23 b

-0.79

-1.2– -0.37 c

Intensity of headache (0–10)

3.8

1.5

4.2

1.7

3.6

1.4

-0.18

-0.61–0.24

-0.42

-1.0–0.18

-0.05

-0.70–0.61

Duration of headache (hours)

6.4

4.9

5.8

4.2

5.5

4.0

0.80

-0.29–1.9

-1.08

-2.5–0.33

-0.78

-2.2–0.63

Use of analgesics for headache
(days/month)

2.7

3.8

2.6

4.3

2.2

3.3

-0.23

-1.1–0.62

0.15

-0.9–1.2

-0.50

-1.6–0.56

Frequency of headache includes all participants and for the remaining variables only those who replied to have at least one day with headache during the
last week (intensity) or month (duration and use of analgesics).
b P<0.01 significant changes in response to the intervention compared with the control group
c
P<0.001 significant changes in response to the intervention compared with the control group.
a
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