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1  | INTRODUC TION

“Dystonia is a movement disorder characterized by sustained or in-
termittent muscle contractions causing abnormal, often repetitive, 
movements, postures, or both. Dystonic movements are typically 
patterned, twisting, and may be tremulous. Dystonia is often initi-
ated or worsened by voluntary action associated with overflow mus-
cle activation.” (Albanese et al., 2013).

Dystonia was first described in 1911, but still today the definition is 
being updated and debated (Albanese et al., 2013; De Pablo-Fernandez 
& Warner, 2017). The latest updated definition, quoted above, was pre-
sented in 2013. In addition to motor symptoms, increasing evidence indi-
cates that nonmotor symptoms are troublesome for patients (Stamelou 
et al., 2012), leading to reduced quality of life (Müller et al., 2002; 
Timmers et al., 2017). Nonmotor symptoms can be pain, impaired sen-
sory functions, neuropsychiatric disorders, sleep disturbances, and cog-
nitive disturbances (Kuyper et al., 2011; Stamelou et al., 2012).

There is a reported connection between dystonia and psychiatric 
disorders, such as generalized anxiety disorder, obsessive–compul-
sive disorder, alcohol dependence, and depression. Whether these 
symptoms are effects of dystonia or side effects of treatment re-
mains unclear.

A coherent understanding about the prevalence and risk fac-
tors for dystonia is still missing. Studies on prevalence of dysto-
nia present varying numbers, ranging from 5 to 40 per 100,000 
(Government of Canada and Neurological Health Charities 
Canada, 2014; Steeves et al., 2012) A systematic review by 
Krewski et al. (2017) found possible susceptibility to cervical 
dystonia among females. For blepharospasm, they proposed that 
there is no significant gender difference. Higher, rather than lower, 
consumption of coffee and alcohol has shown to be protective for 
onset of specific forms of dystonia, blepharospasm, and myoclonal 
dystonia, respectively, although the protective effect of alcohol is 
debated (Krewski et al., 2017).
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Abstract
Background: Knowledge about what causes dystonia is highly incomplete, especially 
about the impact of nongenetic factors.
Aims of the Study: This cross-sectional survey-based explorative study examined dif-
ferent nongenetic factors in patients with dystonia.
Methods: Information from both medical records and a questionnaire was collected. 
In total, 220 patients with dystonia were identified, of which 51 participated in the 
survey.
Results: Women had a higher prevalence for cervical dystonia than men. Smoking 
was approximately twice as common in our studied population compared to the gen-
eral Swedish population. Significantly more men than women met the criteria for low 
level of physical activity, yet the proportion of missing data was high in this category.
Conclusions: Conclusions on causality cannot be drawn in this preliminary study, fur-
ther research is encouraged regarding the link between smoking and dystonia.
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An Australian case–control study with 184 patients and 1,048 
controls showed significant association between idiopathic isolated 
dystonia (IID) and five different nongenetic factors: tremor, cig-
arette smoking, anxiety, depression, and head trauma with loss of 
consciousness (Newman et al., 2014). However, there is an ongoing 
debate if anxiety is just a confounding factor (Krewski et al., 2017) 
or a risk factor in itself. Except for this, data on lifestyles associated 
with dystonia are sparse.

We hypothesize some lifestyle factors, such as smoking, the 
use of snuff, alcohol consumption, physical activity, or dietary pat-
terns in patients with dystonia, might be different from the general 
Swedish population. The purpose of this study was to learn more 
about nongenetic factors and their correlation with dystonia.

2  | MATERIAL S AND METHODS

Based on ICD-10 codes G24.1–G24.9, 220 patients with dystonia 
were identified, during 2017, in the hospital records. Information 
about these patients’ age, sex, specific dystonia diagnosis, year of 
diagnosis, and any other neurological diseases were retrieved from 
electronic or scanned medical records.

Before their next appointment, information about the study, 
and the questionnaire to fill out was sent to the patients, by postal 
mail. During the study period, a total number of 170 patients had 
an appointment for regular intramuscular botulinum toxin injection, 
all were considered to respond to the treatment. Of these patients, 
55 patients (32%) answered the questionnaire. Patients who were 
17 years or younger, had acquired dystonia, or dementia were ex-
cluded (n = 4) from the survey, leaving 51 for further analysis. None 
of these had generalized or hereditary dystonia.

This project was approved by the Regional Ethical Review Board 
in Uppsala, and written informed consent was obtained from all 
participants.

The questionnaire contained two parts. The first part consisted 
of questions related to diagnosis, education, and caffeine consump-
tion. The second part was a standardized questionnaire, with ques-
tions about lifestyle, more specifically about exercise, the use of 
tobacco and alcohol, and dietary habits.

In 2011, The National Board for Health and Welfare (NBHW) 
in Sweden presented guidelines, regarding methods for preventing 
disease (National Board for Health & Welfare in Sweden, 2011). The 
guidelines define lifestyle habits leading to an increased risk for var-
ious diseases according to Table 1.

The second part of the questionnaire included 11 questions, 
which are based on the same guidelines and recommended by the 
NBHW, for how healthcare personnel can and should investigate 
patients’ lifestyle.

Data from all questionnaires were processed in Microsoft 
Office Excel 2013 and IBM SPSS Statistics 25. When comparing 
women with dystonia to men with dystonia, the p-value was cal-
culated using chi-square test. Level of significance was set to 0.05.

3  | RESULTS

Mean age of all 220 patients was 63 years (SD ± 15 years). Time since 
dystonia diagnosis ranged from 0 to 61 years, with median (inter-
quartile range) of 12.6 years (3.9–21.5 years). Of these patients, 154 
(70%) were women, 145 (66%) had cervical dystonia, and 176 (80%) 
had no other recorded disease, except for dystonia. Significantly 
more women had cervical dystonia, but no gender differences were 
seen in the smaller groups of blepharospasm, oromandibular dys-
tonia, hereditary dystonia, other specified dystonia, or unspecified 
dystonia.

In the group (n = 169) that did not complete the survey, 105 
(62%) had cervical dystonia, with the remaining dystonia types as 
follows: other specified dystonia (n = 20), blepharospasm (n = 17), 
unspecified dystonia (n = 17), orofacial dystonia (n = 9), and heredi-
tary dystonia (n = 1).

A total number of 51 patients were included in the survey, 
75% were women (Table 2). Mean age for women was 68 years 
(SD ± 10.4 years) and for men 67 years (SD ± 12.7 years). Seventy-
five percent of the patients had cervical dystonia, the remaining had 
blepharospasm, oromandibular dystonia, or other specified dystonia. 

TA B L E  1   Guidelines from The National Board for Health and 
Welfare in Sweden, regarding methods for preventing disease 
(National Board for Health & Welfare in Sweden, 2011)

Smoking—Smoking daily, regardless of number of cigarettes.

Snuff—Daily use of snuff, regardless of amount of snuff.

Hazardous drinking (alcohol)—more than 9/14 (women/men) 
standardized units of alcohol per week, or 4/5 (women/men) or 
more units at one occasion, one or more times per month.

Low level of physical activity—One who does not meet the 
requirements of 150 min per week of moderate activity (e.g. 
walking, bicycling and gardening) or 75 min per week of intense 
activity (e.g. running and other sports).

Unhealthy eating habits—0–4 points out of 12 points, calculated 
from 4 questions about weekly intake of vegetables, fruit, fish and 
pastry/candy/crisps. Each answer renders 0–3 points depending on 
how frequent the intake is.

TA B L E  2   Demographics of survey responders (N = 51)

Diagnosis n
Sex 
(F/M)

Mean age 
(years)

Mean disease 
duration (years)

Cervical dystonia 38 29/9 66.6 16.0

Idiopathic 
orofacial 
dystonia

3 3/0 72.0 13.9

Blepharospasm 4 4/0 75.3 14.7

Other specified 
dystonia

2 0/2 62.5 8.5

Hemifacial spasm 4 2/2 70.8 5.8

TOTAL 51 38/13 67.7 14.7
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Only two patients had parkinsonism, one with orofacial dystonia and 
one with hemifacial spasm.

Patients’ answers to lifestyle questions are presented in Table 3. 
There was a gender difference in terms of low level of physical ac-
tivity, where men were significantly more inactive than women. The 
seven men who were most inactive had cervical dystonia (n = 4), 
hemifacial spasm (n = 2), and other specified dystonia (n = 1), thus 
with similar distribution of dystonia subtypes compared with the 
whole sample. For visual comparison, statistics for the same ques-
tions from the general population is presented, collected by the 
Public Health Agency of Sweden (PHAS) and the NBHW. Daily to-
bacco smoking was twice as common in our dystonia patients as in 
the general Swedish population. Statistical analysis was not per-
formed due to the small number of dystonia patients. Furthermore, 
only 31.6% of the women in our study had never been smokers.

4  | DISCUSSION

Knowledge about nongenetic factors and their correlation to dys-
tonia is very limited. This study aimed at learning more, through a 
lifestyle questionnaire sent out to 170 patients with dystonia. It 
should be considered as a preliminary study looking for any correla-
tions with lifestyle factors to suggest further studies on causality or 
possible risk factors. The response rate was rather low, 32%, which is 
an interesting finding in itself. Our experience with other movement 
disorders, such as Parkinson's disease (PD), is quite different. PD pa-
tients generally have much higher response rates in similar studies, 

and it is also a group that is well-known for nonuse of tobacco and 
caffeine (Marras et al., 2019).

In the present study, age did not differ between women and men 
with dystonia, which is consistent with previous studies. However, 
significantly more women were diagnosed with dystonia, compared 
to men. This has been described in previous studies of all types of 
dystonia	 (Pekmezović	 et	 al.,	 2003)	 and	 cervical	 dystonia	 (Marras	
et al., 2007) Among patients with cervical dystonia, significantly 
more were female than male. These findings are consistent with 
those of Krewski et al. (2017) but opposite to findings from Steeves 
et al. (2012).

When comparing answers from patients’ response to the ques-
tions about lifestyle, the only significant finding of differences 
between women and men with dystonia is for physical activity. 
Significantly more men than women (53.8%–18.8%) met the criteria 
for low level of physical activity. But, a noticeable number of answers 
were missing for women compared to men (6 vs. 1). If all missing an-
swers were to be considered as “Low level of physical activity,” the 
significant difference would vanish. Physiotherapy is an important 
part of the management of dystonia (De Pauw et al., 2014) and en-
couraging physical activity is important in clinical practice, because 
it is strongly associated with quality of life (Zetterberg et al., 2009).

Newman et al. (2014) have reported an association between id-
iopathic isolated dystonia and cigarette smoking, and a case report 
demonstrated that smoking worsened the cranial dystonia in one pa-
tient (Prashantha & Pal, 2009). In our population, we conclude that 
the prevalence of smoking is approximately twice that of general 
Swedish population. Furthermore, only 31.6% of the women in our 

Total, N = 51 Women, 
n = 38
Men, n = 13

Missing 
answers

Dystonia
General Swedish 
population %Patients %

Tobacco – Daily 
smoking

Total 0 9 17.6 8.8

Women 0 7 18.4 10

Men 0 2 15.4 8

Tobacco – Daily 
use of snuff

Total 3 4 8.3 11

Women 1 2 5.4 4

Men 2 2 18.2 18

Alcohol – 
Hazardous 
drinking

Total 4 6 12.8 17a 

Women 2 3 8.3 12a 

Men 2 3 27.3 21a 

Low level 
of physical 
activityb 

Total 7 13 34.2 35

Women 6 6 18.8 36

Men 1 7 53.8 35

Unhealthy 
dietary habits

Total 0 5 9.8 20

Women 0 4 10.5 Unknown

Men 0 1 7.7 Unknown

Note: Bold characters visualize a significant difference (p < .05) between women and men with 
dystonia.
 aThe numbers are specific for Uppsala county. 
 bPatients who fulfilled none of the two physical activity criteria, 75 and 150 min. 

TA B L E  3   Lifestyle in dystonia patients
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study had never been smokers. This is a rather low number com-
pared to statistic from PHAS, which shows that the corresponding 
number for women in Uppsala county is 66%. This is an interesting 
finding, but it is important to clarify that no calculations on level of 
significance have been made between patients with dystonia and 
general population.

The main limitations with the present explorative study are the 
small number of patients and the lack of a specific control group. The 
patients who participated in this study, by filling out the question-
naire, might not be representative for the entire population of people 
with dystonia in Uppsala. Several dystonia diagnoses were included. 
On one hand, this gives strength to general conclusions about dys-
tonia. But on the other hand, it makes conclusions about specific 
dystonia diagnoses more uncertain. The patients who responded to 
the survey had five different dystonias, with cervical dystonia as the 
predominant type. All patients were in the regular botulinum toxin 
program, and none had generalized or hereditary dystonia.

To conclude, we have shown that significantly more women than 
men have dystonia at our hospital. The results strengthen previ-
ous findings that cervical dystonia predominantly affects women. 
Regarding lifestyle, we found significantly more men who had a low 
level of physical activity, compared to women, yet these had miss-
ing response to a higher extent. Interestingly, present or previous 
smoking was much more common in the dystonia patients than in 
the general population. Conclusions on causality cannot be drawn in 
this preliminary study, further research is encouraged.

Finally, dystonia causes great social stigmata for many patients. 
This implicates that more knowledge and better understanding of 
dystonia must be obtained.

ACKNOWLEDG MENTS
This project was performed within the medical education at Uppsala 
University.

CONFLIC T OF INTERE S T
The authors report no disclosures/conflict of interest and no exter-
nal funding.

AUTHOR CONTRIBUTION
Both authors have made substantial contributions to conception 
and design, acquisition of data, analysis and interpretation of data; 
been involved in drafting the manuscript (JS) or revising it critically 
for important intellectual content (DN); and given final approval 
of the version to be published. Both authors have participated 
sufficiently in the work to take public responsibility for appropri-
ate portions of the content; and agreed to be accountable for all 
aspects of the work in ensuring that questions related to the ac-
curacy or integrity of any part of the work are appropriately inves-
tigated and resolved.

PEER RE VIE W
The peer review history for this article is available at https://publo 
ns.com/publo n/10.1002/brb3.1871.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

ORCID
Dag Nyholm  https://orcid.org/0000-0001-9776-7715 

R E FE R E N C E S
Albanese, A., Bhatia, K., Bressman, S. B., DeLong, M. R., Fahn, S., Fung, 

V. S. C., Hallett, M., Jankovic, J., Jinnah, H. A., Klein, C., Lang, A. E., 
Mink, J. W., & Teller, J. K. (2013). Phenomenology and classification 
of dystonia: A consensus update. Movement Disorders, 28, 863–873. 
https://doi.org/10.1002/mds.25475

De Pablo-Fernandez, E., & Warner, T. T. (2017). Dystonia. British Medical 
Bulletin, 123, 91–102. https://doi.org/10.1093/bmb/ldx019

De Pauw, J., Van der Velden, K., Meirte, J., Van Daele, U., Truijen, S., 
Cras, P., Mercelis, R., & De Hertogh, W. (2014). The effectiveness 
of physiotherapy for cervical dystonia: A systematic literature re-
view. Journal of Neurology, 261, 1857–1865. https://doi.org/10.1007/
s0041 5-013-7220-8

Government of Canada and Neurological Health Charities Canada (2014) 
Mapping Connections: An understanding of neurological conditions 
in Canada 2014. Retrieved from https://www.canada.ca/en/publi 
c-healt h/servi ces/repor ts-publi catio ns/mappi ng-conne ction s-under 
stand ing-neuro logic al-condi tions.html

Krewski, D., Barakat-Haddad, C., Donnan, J., Martino, R., Pringsheim, T., 
Tremlett, H., van Lieshout, P., Walsh, S. J., Birkett, N. J., Gomes, J., 
Little, J., Bowen, S., Candundo, H., Chao, T.-K., Collins, K., Crispo, J. 
A. G., Duggan, T., El Sherif, R., Farhat, N., … Cashman, N. R. (2017). 
Determinants of neurological disease: Synthesis of systematic re-
views. NeuroToxicology, 61, 266–289. https://doi.org/10.1016/j.
neuro.2017.04.002

Kuyper, D. J., Parra, V., Aerts, S., Okun, M. S., & Kluger, B. M. (2011). 
Nonmotor manifestations of dystonia: A systematic review. Movement 
Disorders, 26, 1206–1217. https://doi.org/10.1002/mds.23709

Marras, C., Canning, C. G., & Goldman, S. M. (2019). Environment, life-
style, and Parkinson's disease: Implications for prevention in the next 
decade. Movement Disorders, 34, 801–811. https://doi.org/10.1002/
mds.27720

Marras, C., Van den Eeden, S. K., Fross, R. D., Benedict-Albers, K. S., 
Klingman, J., Leimpeter, A. D., Nelson, L. M., Risch, N., Karter, A. 
J., Bernstein, A. L., & Tanner, C. M. (2007). Minimum incidence of 
primary cervical dystonia in a multiethnic health care population. 
Neurology, 69(7), 676–680. https://doi.org/10.1212/01.wnl.00002 
67425.51598.c9

Müller, J., Kemmler, G., Wissel, J., Schneider, A., Voller, B., Grossmann, 
J., Diez, J., Homann, N., Wenning, G. K., Schnider, P., & Poewe, 
W. (2002). The impact of blepharospasm and cervical dystonia on 
health-related quality of life and depression. Journal of Neurology, 
249, 842–846. https://doi.org/10.1007/s0041 5-002-0733-1

National Board for Health and Welfare in Sweden (2011). Nationella rik-
tlinjer för sjukdomsförebyggande metoder 2011: Tobaksbruk, riskbruk av 
alkohol, otillräcklig fysisk aktivitet och ohälsosamma matvanor: stöd för 
styrning och ledning. Socialstyrelsen.

Newman, J. R. B., Boyle, R. S., O’Sullivan, J. D., Silburn, P. A., & Mellick, 
G. D. (2014). Risk factors for idiopathic dystonia in Queensland, 
Australia. Journal of Clinical Neuroscience, 21, 2145–2149. https://doi.
org/10.1016/j.jocn.2014.03.032

Pekmezović,	T.,	Ivanović,	N.,	Svetel,	M.,	Nalić,	D.,	Smiljković,	T.,	Raičević,	
R.,	 &	 Kostić,	 V.	 S.	 (2003).	 Prevalence	 of	 primary	 late-onset	 focal	
dystonia in the Belgrade population. Movement Disorders, 18, 1389–
1392. https://doi.org/10.1002/mds.10615

https://publons.com/publon/10.1002/brb3.1871
https://publons.com/publon/10.1002/brb3.1871
https://orcid.org/0000-0001-9776-7715
https://orcid.org/0000-0001-9776-7715
https://doi.org/10.1002/mds.25475
https://doi.org/10.1093/bmb/ldx019
https://doi.org/10.1007/s00415-013-7220-8
https://doi.org/10.1007/s00415-013-7220-8
https://www.canada.ca/en/public-health/services/reports-publications/mapping-connections-understanding-neurological-conditions.html
https://www.canada.ca/en/public-health/services/reports-publications/mapping-connections-understanding-neurological-conditions.html
https://www.canada.ca/en/public-health/services/reports-publications/mapping-connections-understanding-neurological-conditions.html
https://doi.org/10.1016/j.neuro.2017.04.002
https://doi.org/10.1016/j.neuro.2017.04.002
https://doi.org/10.1002/mds.23709
https://doi.org/10.1002/mds.27720
https://doi.org/10.1002/mds.27720
https://doi.org/10.1212/01.wnl.0000267425.51598.c9
https://doi.org/10.1212/01.wnl.0000267425.51598.c9
https://doi.org/10.1007/s00415-002-0733-1
https://doi.org/10.1016/j.jocn.2014.03.032
https://doi.org/10.1016/j.jocn.2014.03.032
https://doi.org/10.1002/mds.10615


     |  5 of 5SÖDERLUND aND NYHOLM

Prashantha, D. K., & Pal, P. K. (2009). Smoking induced worsening of dys-
tonia. A case report. Movement Disorders, 24, 1857–1858.

Stamelou, M., Edwards, M. J., Hallett, M., & Bhatia, K. P. (2012). The 
non-motor syndrome of primary dystonia: Clinical and pathophysio-
logical implications. Brain, 135, 1668–1681. https://doi.org/10.1093/
brain/ awr224

Steeves, T. D., Lundy, D., Jonathan, D., Nathalie, J., & Tamara, P. (2012). 
The prevalence of primary dystonia: A systematic review and 
meta-analysis. Movement Disorders, 27, 1789–1796. https://doi.
org/10.1002/mds.25244

Timmers, E. R., Kuiper, A., Smit, M., Bartels, A. L., Kamphuis, D. J., Wolf, 
N. I., Poll-The, B., Wassenberg, T., Peeters, E., de Koning, T., & Tijssen, 
M. (2017). Non-motor symptoms and quality of life in dopa-respon-
sive dystonia patients. Parkinsonism & Related Disorders, 45, 57–62. 
https://doi.org/10.1016/j.parkr eldis.2017.10.005

Zetterberg, L., Aquilonius, S. M., & Lindmark, B. (2009). Impact 
of dystonia on quality of life and health in a Swedish popula-
tion. Acta Neurologica Scandinavica, 119, 376–382. https://doi.
org/10.1111/j.1600-0404.2008.01111.x

How to cite this article: Söderlund J, Nyholm D. A survey of 
lifestyle factors in dystonia. Brain Behav. 2020;10:e01871. 
https://doi.org/10.1002/brb3.1871

https://doi.org/10.1093/brain/awr224
https://doi.org/10.1093/brain/awr224
https://doi.org/10.1002/mds.25244
https://doi.org/10.1002/mds.25244
https://doi.org/10.1016/j.parkreldis.2017.10.005
https://doi.org/10.1111/j.1600-0404.2008.01111.x
https://doi.org/10.1111/j.1600-0404.2008.01111.x
https://doi.org/10.1002/brb3.1871

