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Purpose: Cervical dystonia (CD) is a hypertonic condition caused by damage to the central 

nervous system. Very few studies have assessed the overall economic burden of the disease. 

The objective of this study was to describe the utilization of health care resources of patients 

with CD in the UK primary care setting, using a large population-based database.

Patients and methods: Adults with a first diagnosis of CD between January 1, 2007 and 

January 31, 2011, who were registered to a general practitioner (GP) practice contributing to The 

Health Improvement Network (THIN), were included. Sociodemographic and clinical character-

istics were assessed at the time of diagnosis. Health care resource utilization and pharmacological 

treatment were investigated at the end of the first and second year after diagnosis.

Results: Overall, 4,024 newly diagnosed patients with CD were identified, with average age 

at diagnosis of 45 years old; 65.3% were female. Depression in the year prior to diagnosis was 

the most common comorbidity. Primary care utilization was high in the first year, with 99.2% 

of patients visiting their GP (on average 6.2 times), and 43% visiting a nurse (on average  

2.5 times). Patients were most commonly referred to an orthopedic surgeon, and 15.9% reported 

at least one physiotherapy visit. In the second year, utilization was similar. Prescriptions of 

at least one of the investigated treatments were found in 82.0% and 45.3%, in the first and 

second year, respectively.

Conclusion: Findings suggest a high number of new CD cases are being identified in primary 

care, but not all will be referred to secondary care. Health care resource utilization was compared 

with that of all patients registered in THIN, which is representative of the UK, and the adjusted 

usage of primary care resources was found to be similar to that of the THIN population.
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Introduction
Dystonia is a hypertonic condition caused by damage to the central nervous system, 

which is associated with pulling and stiffness of muscles. There are several different 

forms of dystonia, which may affect only one muscle, groups of muscles, or muscles 

throughout the body. Cervical dystonia (CD), also called spasmodic torticollis, is clas-

sified as a focal dystonia since it is localized to a specific part of the body, and is the 

most common adult-onset dystonia. It is characterized by involuntary contractions of 

the cervical muscles that result in abnormal, sustained, and painful postures of the head, 

neck, and shoulders.1,2 The prevalence rate of CD ranges from 57.0 to 88.6 cases per 

one million in Europe and the USA, respectively, although in most studies, prevalence 

rates were based on relatively few cases, and hence estimates had wide confidence 

intervals (CIs). In the UK, the prevalence of CD has been estimated to be between  

59 and 61 cases per million.3,4 Female predominance in CD has been noted in a series 
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of studies.4–8 It is believed that the prevalence of CD is under-

reported due to the numbers of patients either not seeking 

medical treatment, being misdiagnosed, or being diagnosed 

late – only after the disease has become disabling.2,3

The onset of CD may be acute and painful or insidious and 

painless. Symptoms develop gradually over a period of time, 

with the intensity of the disease progressively worsening over 

the first 5 years.9,10 The rate of progression from symptom 

onset to difficulties in activities of daily living and disability 

can range from rapid development over days or weeks to a 

gradual progression over several years. Spontaneous remis-

sion of CD occurs in 12% to 20% of cases but is frequently 

only temporary.11 For most patients, CD is a chronic condition 

that stabilizes after the first 5 years. Spread to other segments 

of the body may also occur.

The management of CD is primarily symptomatic, designed 

to improve posture and function and to relieve associated 

pain.12 Chemodenervation with botulinum neurotoxin (BoNT) 

is established as the treatment of choice for adult-onset CD.13,14 

Other oral medications, including anticholinergic agents, 

dopamine receptor antagonists, and gamma aminobutyric acid 

(GABA)-mimetic agents are also used in the treatment of CD,12 

but treatment success with the use of these agents is limited 

and associated with a number of undesired adverse effects.15,16 

Physical therapy is frequently combined with pharmacologic 

treatment to improve the benefit of medical interventions and 

prevent permanent muscle contracture.17 For patients whose 

symptoms are not alleviated by pharmacologic treatment, 

or who are refractory to pharmacologic treatment, surgical 

interventions may be an option. These include peripheral 

surgical denervation, selective dorsal ramistecomy, bilateral 

pallidotomy, or globus pallidus deep brain stimulation (which 

involves sending controlled amounts of electricity to the region 

in the brain that controls movement).18,19

Published cost studies for CD have focused only on the 

costs of specific treatments and, more recently, on the cost 

of treating CD with BoNT type A (BoNT-A).20,21 To date, 

very few studies have assessed the overall economic burden 

of the disease. In France, the annual cost of treating CD for 

patients who required BoNT-A injections in a neurological 

practice was estimated at, on average, €1,198 (2010), which 

included pharmaceutical costs of the BoNT-A injections 

and other medications, salaries, and conditioning and injec-

tion equipment. Differences in costs across patients were 

explained by the frequency of BoNT-A administration and 

duration of effect.22 However, at the present time, there are 

no other European studies that have estimated the overall 

economic burden of CD, including the UK.

The primary objective of this study was to describe the 

utilization of health care resources of patients with CD in 

the primary care UK setting, using a large population-based 

database. Both health care resource utilization and frequency of 

prescriptions by the general practitioner (GP) of the most com-

mon pharmacological treatments during the first and second 

year after diagnosis were assessed. Additional data variables 

described in the study included the sociodemographic and 

clinical characteristics of patients newly diagnosed with CD.

Material and methods
This retrospective study was conducted using data from indi-

viduals registered to a GP practice contributing to The Health 

Improvement Network (THIN) database. THIN database 

includes primary care records from 532 general practices rep-

resentative of the UK population, with 3.7 million registered 

patients as of the end of September 2011.23 Available records 

include anonymized sociodemographic data, medical signs, 

symptoms and diagnoses described using Read codes (a 

standardized clinical coding system used by GPs in the UK), 

diagnostic and laboratory tests, referrals, and prescriptions 

of any medications issued by the GP.

inclusion and exclusion criteria
This study included adults aged 18 years old and above at the 

time of first diagnosis of CD (index date) between January 

1, 2007 and January 31, 2011. The diagnosis was identified 

by a single Read code – “F138200: spasmodic torticollis”; 

no other codes with the specific term “cervical dystonia” 

existed. All the available patient data up to January 31, 2013 

was extracted. To ensure only newly diagnosed cases were 

captured, patients were excluded if they were first diagnosed 

within 6 months of registering with the GP practice.

The study time frame included patient records from 

12 months prior to index date (baseline period) until end 

of follow up, which was defined as death, transfer out of 

the practice, or last data collection at the practice. Patients 

were required to have a minimum of 24 months of follow 

up after diagnosis so that resources could be investigated at 

two cross-sectional time points after diagnosis: at 12 and  

24 months. Univariate tests were used to compare age, sex, 

and presence of comorbidities in patients with and without at 

least 24 months of follow up, to ensure no bias in the selec-

tion of the study population was introduced.

statistical analysis
Sociodemographic and clinical characteristics of patients with 

CD were assessed at the time of diagnosis in the baseline period.  
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These included age, sex, socioeconomic status, body mass 

index (BMI), smoking status, and the presence of the follow-

ing comorbid conditions: stroke, multiple sclerosis, spinal 

cord injury, acquired brain injury, depression, and anxiety/

sleep problems in the last 12 months.

Health care resource utilization and pharmacological 

treatment were investigated at the end of the first year and at 

the end of second year after diagnosis. Primary care resources 

investigation included GP visits and nurse visits at the GP 

practice. Some elements of the secondary care available 

were referrals to specialists, all-cause hospital admissions, 

and physical therapy.

Pharmacological treatments for CD that could be pre-

scribed by the primary care GPs were the only information 

available, and this was investigated.12 Multilex codes for 

anticholinergic agents, muscle relaxants, pain medication, 

antiepileptics, dopamine receptor antagonists, and beta-

blockers were used to identify pharmacological use. Infor-

mation related to chemodenervation with BoNT was also 

investigated. However, in the UK this treatment is prescribed 

and administered directly in the secondary care setting.  

Thus, prescription information was not available in THIN, 

but instead, Read codes in the medical records were examined 

for information fed back from the specialist.

For continuous variables, the distribution of each of the 

study variables was summarized in terms of the mean, standard 

deviation (SD), median, and range of values. For categorical 

variables, the number and proportion at each level of the vari-

able, with 95% confidence intervals (CI) around the proportion, 

were reported. The number and percentage of missing values, 

as applicable, were reported for each variable.

All analyses were conducted using commercially avail-

able statistical software (SAS version 9.2; SAS Institute 

Inc., Cary, NC, USA). The study was approved by the 

international Scientific Review Committee (SRC) to ensure 

appropriate analysis and interpretation of the data (SRC 

protocol 13-074).

Results
Overall, 6,352 patients had their first Read code for CD 

recorded between January 1, 2007 and January 31, 2011 

(Figure 1). Patients were excluded for the following reasons: 

Figure 1 Sample selection flow chart.
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aged younger than 18 years old (n=1,068), less than 6 months 

between registration and index date (n=576), and less than 24 

months of follow up after index date (n=684). Reasons for 

having less than 24 months follow up included: 37 patients 

who had died, 408 who had transferred out of the GP practice 

and the remaining 239 were enrolled in a practice for which 

the last data collection was earlier than January 31, 2013.

When comparing patients with at least 24 months of 

follow up and those with less than 24 months follow up, 

the only investigated characteristic that was significantly 

different between the two groups was age, as patients with 

less than 24 months of follow up were younger on average 

(mean age 41.3 vs 45.0) (P,0.0001). This could indicate 

higher residence mobility in younger generations, which was 

considered unrelated to the study outcomes, so the subgroup 

of patients with at least 24 months of follow up was consid-

ered suitable for the analysis of this study.

The CD population for this study included 4,024 patients 

across 4 years and 1 month, with about 1,000 new cases 

diagnosed per year across the study period.

Baseline characteristics
The average age at diagnosis of CD was 45 years old (SD =16.6;  

median =42; range: 18–92 years old). Early-onset diagnosis 

at 35 years of age or younger was found in a third of the 

population (33.7%), and more than half of the population 

(67.8%) was diagnosed before the age of 50. Females 

represented 65.3% of the study population (Table 1) and 

were diagnosed earlier than were men (mean age 43.1 vs  

45.5 years) (P,0.0001).

BMI at baseline was recorded for over one-third of the 

study population only (37.2%). Of those with a record, the 

mean BMI was 27.9 (SD =6.3), with 65.2% classified as 

overweight (BMI in the range of 25–30) or obese (BMI 

.30). Smoking status could be determined in 98.7% of 

the patients. About half of them (44.3%) declared they had 

never smoked, and 18.9% of patients were current smok-

ers, defined in their most recent smoking status as “current 

smoker” at baseline.

Socioeconomic status was assessed and scored to indicate 

patients’ deprivation level geographically, with 1 being least 

deprived and 5 being most deprived. This was recorded in 95.6% 

of the patients, of which 22.9% came from the least-deprived 

category, followed by 21.6% from category 2, 21.2% from 

category 3, 19.3% from category 4, and 15.2% from category 

5, the most-deprived area. This distribution was consistent with 

that of the overall THIN population (data provided by Cegedim 

Strategic Data Medical Research UK (CSD MR UK).

Table 1 Demographic characteristics among patients with cD

Total number of patients N=4,024 N (%) 95% CI lower 95% CI upper N missing (%)

Age group 0 (0.00)
18–35 years 1,354 (33.65) 32.19 35.13
36–50 years 1,373 (34.12) 32.65 35.61
51–65 years 709 (17.62) 16.45 18.83
66–80 years 491 (12.20) 11.21 13.25
.80 years 97 (2.41) 1.96 2.93

Sex 0 (0.00)
Male 1,398 (34.74) 33.27 36.24
Female 2,626 (65.26) 63.76 66.73

BMI groups 2,528 (62.82)
Underweight (,18.5) 34 (2.27) 1.58 3.16

Normal (18.5 to ,25) 487 (32.55) 30.18 34.99

Overweight (25 to ,30) 514 (34.36) 31.95 36.83

Obese ($30) 461 (30.82) 28.48 33.22
Smoking groups 53 (1.32)

current smoker 738 (18.58) 17.39 19.83
smoked in the past – currently non-smoker 617 (15.54) 14.42 16.70
smoked in the past – currently unknown 856 (21.56) 20.29 22.87
Never smoked 1,760 (44.32) 42.77 45.88

Socioeconomic status groups 178 (4.42)
1 (least deprived) 882 (22.93) 21.61 24.29
2 831 (21.61) 20.32 22.94
3 818 (21.27) 19.98 22.60
4 732 (19.03) 17.80 20.31
5 (most deprived) 583 (15.16) 14.04 16.33

Abbreviations: BMI, body mass index; CD, cervical dystonia; CI, confidence interval.
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Overall, most patients (82.5%) did not have any of the 

comorbidities investigated. Depression in the last year before 

diagnosis was the most common comorbidity, present in 

8.0% of the cohort, followed by acquired brain injury, pres-

ent in 5.2% of patients, and anxiety or sleep problems in  the 

last 12 months, present in 3.6% of patients. In older patients 

aged above 65 years, prevalence of depression in the last  

12 months was lower (3.9% in the age group 66–80 years; 

7.2% in the age group .80 years).

health care resource utilization
Primary care utilization was high in both years (Table 2). 

In the first year, 99.2% of patients attended the GP practice 

at least once, and of those who visited the GP at least once, 

the average number of visits was 6.2 (SD =5.5; median =5).  

In the second year, 88.5% had at least one visit and 

attended, on average, 5.9 times (SD =5.3; median =4).  

In the first year, 43.3% of patients had at least one nurse 

visit (at the GP practice, telephone, and letter consultations), 

with 2.5 visits on average (SD =2.6; median =2); there was a 

similar number of visits in the second year (41.9% of patients 

had at least one nurse visit; mean =2.7 visits; SD =4.5;  

median =2). Overall, GPs made a referral to the specialist 

for 49.0% of patients during the first year. Not all referral 

records had information available about the specialty to 

which patients were referred; this was available for 71.7% 

of all referrals made. The most common specialists to whom 

patients were referred at least once were orthopedic surgeons 

(8.7% of the population), followed by Ear, Nose, and Throat 

(ENT) specialists (4.2%), neurologists (4%), rheumatologists 

(2.8%), and psychiatrists (2.6%). Referrals for blood samples 

and laboratory tests (department of pathology) were found in 

5.7% of the patients, and referrals to pain management spe-

cialists were found in only 0.4% of the patients. During the 

second year, the proportion of patients referred to specialists 

was very similar to the first year (50.5%), and 67.7% of all 

referrals had information available about the referral specialty. 

By specialist, the proportion of patients who had visited them 

at least once was very similar to that in the first year.

A total of 1.4% and 1.3% of patients had a record of 

having been admitted to hospital in the first and second 

year after diagnosis, respectively, with median attendance to 

hospital of once per year. The reason for hospitalization was 

not available in THIN. Read codes indicating neurosurgeries 

were also explored for deep brain stimulation and selective 

peripheral denervation, and less than 1% of patients were 

found to have undergone these procedures.

Regarding physical therapy, in the first year after diag-

nosis 15.9% of patients were reported to have had at least 

one referral or visit with the physiotherapist. In the second 

year, the percentage of patients with CD with a record of 

physiotherapy was 9.9%. A very small proportion of patients 

were referred to occupational or speech therapy during the 

first 2 years after diagnosis.

Pharmacological treatment
The most common medications treating CD were reported sepa-

rately for the first and second year after diagnosis (Table 3).

Table 2 health care resource use after diagnosis

N=4,024 First year Second year

N with at least  
one visit (%)

Mean (SD) Median 
(min–max)

N with at least  
one visit (%)

Mean (SD) Median 
(min–max)

all-cause gP visits 3,993 (99.23) 6.21 (5.48) 5 (1–115) 3,563 (88.54) 5.86 (5.33) 4 (1–71)
Nurse visits 1,744 (43.34) 2.54 (2.60) 2 (1–27) 1,684 (41.85) 2.69 (4.46) 2 (1–124)
Referrals to specialist

Pathology 230 (5.72) 1.76 (1.23) 1 (1–10) 212 (5.27) 1.86 (1.36) 1 (1–9)
eNT 167 (4.15) 1.74 (1.06) 1 (1–6) 168 (4.17) 1.60 (1.15) 1 (1–8)
Orthopedic 348 (8.65) 1.91 (1.34) 1 (1–9) 343 (8.52) 2.03 (1.36) 2 (1–8)
Neurology 159 (3.95) 2.33 (1.66) 2 (1–9) 147 (3.65) 2.16 (1.49) 2 (1–9)
rheumatology 111 (2.76) 2.13 (1.68) 1 (1–8) 98 (2.44) 2.06 (1.28) 2 (1–8)
Psychiatry 106 (2.63) 1.78 (1.40) 1 (1–8) 126 (3.13) 1.78 (1.14) 1 (1–7)
Pain management 16 (0.40) 1.19 (0.40) 1 (1–2) 19 (0.47) 1.05 (0.23) 1 (1–2)

All-cause hospital admission 56 (1.39) 1.13 (0.38) 1 (1–3) 51 (1.27) 1.25 (0.69) 1 (1–5)
Neurosurgery 34 (0.84) 1.47 (0.97) 1 (1–5) 18 (0.44) 1.76 (1.44) 1 (1–5)

Physical therapy
Physiotherapy 639 (15.88) 1.63 (1.24) 1 (1–16) 405 (10.06) 1.53 (1.13) 1 (1–11)
Occupational therapy 10 (0.25) 1.20 (0.42) 1 (1–2) 20 (0.50) 1.25 (0.44) 1 (1–2)
speech therapy 2 (0.05) 1 (0.00) 1 (1–1) 0 (0.00) – –

Abbreviations: eNT, ear, Nose, and Throat; gP, general practitioner; sD, standard deviation.
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In the first year after diagnosis, 82.0% of patients were 

prescribed with at least one of the investigated treatments. 

Most patients were prescribed treatment to minimize pain, 

which is often regarded as the most disabling symptom 

for patients with CD.24 More than 70% of patients used 

pain medication (analgesics) and received, on average,  

3.4 prescriptions per patient (SD =4.7, range: 1–72). In total, 

45.4% of patients were prescribed with muscle relaxants, of 

which the vast majority (94.8%) received benzodiazepines, 

at a mean of 2.1 prescriptions per patient (SD =4.8, range: 

1–102). Oral baclofen was prescribed to 1.4% of patients 

in the first year. Beta-blockers were prescribed to 7.3% of 

patients, antiepileptics to 2.3%, and anticholinergic agents 

or dopamine receptor antagonist to less than 1% of patients. 

Within 1 year post–index period, 43.4% of patients received 

only one type of the studied medications, 33.7% received two 

types, and the remaining 4.8% were prescribed three or four 

different medication types.

In the second year after diagnosis, the proportion of 

patients treated with any of the investigated medications 

decreased to less than half of patients (45.3%). Within the 

group of patients with at least one of the study prescriptions 

recorded, the most commonly used medications remained the 

same as in the first year – analgesics and benzodiazepines. 

However, the percentage of patients using these medica-

tions dropped to 39.0%, for analgesics, and to 10.3%, for 

benzodiazepines. The proportion of patients receiving any 

of the other study medications remained similar to that in 

the first year.

Discussion
This study used a population-based primary care database 

to describe sociodemographic and clinical characteristics as 

well as health care resource utilization in patients with CD 

in the UK. A total of 4,024 patients with CD were identified 

between January 1, 2007 and January 31, 2011. Based on 

the prior incidence estimates of between 8 and 12 cases per 

million person-years,4,25,26 the number of cases identified 

in THIN was larger than that previously reported in the 

literature. However, prior studies were considered to have 

low estimates27 owing to the way they had been designed. 

They mostly evaluated patients who attended secondary 

care facilities specializing in treatment of this condition, 

whereas in THIN, a wider population was included, namely 

all subjects coded by their GP as “spasmodic torticollis”, and 

in the UK, some of them would be managed in the primary 

care setting only.

The findings suggest that the proportion of female patients 

diagnosed with CD was higher than for male patients, and 

females had an earlier average age of onset, which is consis-

tent with findings from the wider literature.4–9,28 Comorbidi-

ties were frequently reported in patients with CD, and several 

publications have focused on anxiety and depression.13,29,30 

Depression was the most common condition in patients with 

Table 3 Pharmacological treatments after diagnosis

N=4,024 First year Second year

N with at least  
one Rx (%)

95% CI Mean (SD) N with at least  
one Rx (%)

95% CI Mean (SD)

Any investigated treatment 3,300 (82.00) 1,824 (45.30)
Anticholinergic agents

Trihexyphenidyl 10 (0.25) 0.12–0.46 5.00 (3.37) 8 (0.20) 0.09–0.39 4.25 (3.62)
Muscle relaxants

Benzodiazepines 1,732 (43.04) 41.51–44.59 2.12 (4.82) 416 (10.34) 9.41–11.32 4.91 (9.56)
Baclofen 57 (1.42) 1.07–1.83 3.07 (4.07) 19 (0.47) 0.28–0.74 4.42 (4.09)
Tizanidine 1 (0.02) 0.00–0.14 1 (0.02) 0.00–0.14 4.00 (Na)
Dantrolene 4 (0.10) 0.03–0.25 4.50 (4.36) 0 (0.00)
Methocarbamol 33 (0.82) 0.57–1.15 6.70 (4.86) 29 (0.72) 0.48–1.03 6.28 (4.85)

Pain medication
analgesics 2,871 (71.35) 69.92–72.74 3.38 (4.73) 1,571 (39.04) 37.53–40.57 4.77 (6.56)

Antiepileptics
gabapentin 60 (1.49) 1.14–1.92 4.88 (7.18) 62 (1.54) 1.18–1.97 6.08 (6.99)
carbamazepine 33 (0.82) 0.57–1.15 6.70 (4.86) 29 (0.72) 0.48–1.03 6.28 (4.85)

Dopamine receptor antagonist
Tetrabenazine 1 (0.02) 0.00–0.14 1.00 (Na) 0 (0.00)
Beta-blocker 293 (7.28) 6.50–8.13 7.49 (6.53) 314 (7.80) 6.99–8.68 7.69 (6.86)
Botulinum toxin type a 14 (0.35) 0.19–0.58 1.86 (1.88) 10 (0.25) 0.12–0.46 1.80 (0.79)

Abbreviations: CI, confidence interval; NA, not applicable; Rx, prescription; SD, standard deviation.
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CD, present in 8.0% of the cohort within 12 months prior to 

diagnosis of CD, and increasing up to 32.7% when the whole 

patient history was used.

In the 2 years after diagnosis, almost all patients were 

seen by their GP. In the first 12 months after diagnosis, 99.2% 

of patients were seen by their GP at least once, while in the 

second 12 months after diagnosis 88.5% were seen by their 

GP at least once. This is consistent with the UK setting where 

GPs are the primary point of contact for patients, acting as the 

gatekeeper of the health care system. Of those patients attend-

ing at least once, the average number of visits was similar in 

the first 12 months (6.2 visits) to that in the second 12 months 

(5.9 visits). The proportion of patients referred to specialists 

was similar across the 2 years after diagnosis; however, the 

proportion of patients referred to a neurologist was found to 

be low. Referrals in the UK are needed for the first interaction 

with the specialist, but afterwards, follow-up visits for the 

same condition do not require additional referral by the GP.  

One possible explanation is that GPs would refer patients to 

the neurologist when first symptoms occur and the special-

ists would feed back the diagnosis to the GP for a shared 

management of the patient. Therefore, after the diagnosis of 

CD observed in the primary care, the number of referrals to 

the neurologist is expected to be low. Health care resource 

utilization was compared with that of all patients registered in 

THIN, which is representative of the UK. After adjusting by 

age, sex, and socioeconomic status, the usage of primary care 

resources was found to be similar to that of other patients. 

Secondary care, as captured in the database, was found to 

be higher in patients with CD compared with that in the rest 

of the population in THIN.

Oral medications were generally prescribed by the GP, 

including treatment continuation for chronic conditions that 

were initiated in the specialist setting. The most common 

treatments for CD were analgesics and benzodiazepines. Pain 

has been reported in the literature as affecting up to 75% of 

patients with CD,24 which appears to be consistent with the 

high prescription rates of analgesics. However, in THIN, only 

the data on prescription type are available, whereas the reason 

for prescription cannot be determined. Therefore, the rates 

of prescription of analgesics cannot be directly linked to the 

diagnosis of CD. Surgical treatments were found in very few 

patients. These usually involved an interdisciplinary team, 

involving neurologists, neurosurgeons, psychiatrists, and 

neuropsychologists, who might not consistently report back 

the data to the primary care physicians, so the low numbers 

of surgical treatments could be due to this information being 

underreported.

Overall, results were consistent to those self-reported 

in the First International Cervical Dystonia Patient Survey 

of Patients with Cervical Dystonia.31 Patients reported that 

the symptoms of CD affected them in the following ways: 

“experienced pain” (66%), “depression and mood alteration” 

(61%), “lack of sleep” (45%), “not participating in leisure 

activities” (41%), “having to give up work” (38%), “dete-

rioration in family relationship” (36%), “loss of independent 

living” (32%), “not able to shop” (25%), and “increased 

alcohol intake” (15%). Treatments chosen or prescribed (at 

any time) included: BoNT-A (86%), oral medication (53%), 

physiotherapy (31%), psychological support (11%), and 

surgery/deep brain stimulation (9%).

There are limitations associated with this study, which 

suggest the results should be interpreted with appropriate 

caution. This study was descriptive in nature, and although 

the health care resources that were investigated are those 

associated with CD, given the nature of the database and 

lack of detailed reason for prescription or visit, it was not 

possible to specifically attribute them to CD. This is a com-

mon limitation in retrospective studies. Additionally, detailed 

data on resources from the secondary care setting are not 

well captured in THIN, including medical treatment and 

procedures. Read codes related to treatment with BoNT-A 

were investigated as part of this study, and only 0.35% and 

0.29% of the patients recorded in the first and second year 

after diagnosis, respectively, were found to have one of the 

Read codes. This could reflect the initial stages of the dis-

ease in the first 2 years after diagnosis or a predominance 

of patients with CD with mild symptoms. Still, percentages 

were lower than expected for this patient population, and 

it is possible that there were a number of treatments with 

BoNT-A that were not captured within the database, which 

could account for the low numbers. Further prospective 

studies from supplementary data sources that capture more 

elements of secondary care are needed to fully understand 

the overall economic burden associated with CD.

Despite the limitations, this study has a number of 

strengths. First, THIN records are broadly representative of 

the UK population in terms of age, sex, and geographical 

locations, and have been widely used for many cohort studies 

in many conditions. Additionally, the use of real-world data 

provides a comprehensive picture of how patients are man-

aged in the UK, rather than being restricted to one specific 

hospital or geographic region. The data provided a large 

sample size for cross-sectional research, containing extensive 

data on comorbidities, referrals, and primary care adminis-

tered treatments. This study is the first to provide estimates 
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of the utilization of health care resources as indication of the 

economic impact related to management of individuals with 

CD in the UK. First and second year resource utilization were 

described separately.

Conclusion
This study contributes to the estimation of health care resource 

utilization as indication of the economic impact related to 

management of CD in the UK. A large number of cases of CD 

were identified retrospectively in the primary care setting, and 

primary care utilization was found to be comparable with the 

general population. For the most part, dystonia is a lifelong 

disorder, with the presence and severity of symptoms fluctu-

ating over time. Future research on the overall burden of the 

disease should include a longer time horizon, to understand 

how the burden evolves as the condition progresses. Appro-

priate management of the condition is the key to controlling 

health care resource utilization in the context of a public health 

system, like the National Health Service (NHS) in the UK.  

To describe the complete burden of CD, indirect costs of 

employment disability as a result of CD (documented in a 

number of studies) and quality of life should be included.
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