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ABSTRACT

Tardive dyskinesia in long term hospitalized patients with schizophrenia

Objective: Tardive dyskinesia (TD) is a group of delayed-onset iatrogenic movement disorders caused by
dopamine receptor-blocking agents. TD prevalence is estimated as 20-50% of all patients treated with
neuroleptics. This study aimed to investigate the prevalence rate of TD in long-term hospitalized patients
with schizophrenia.

Method: We recorded age, gender, duration and type (first/second generation or mixed) of medication
both at the time of interview and over preceding years. Dyskinesia was assessed by using the Abnormal
Involuntary Movements Scale (AIMS). We also used the Simpson-Angus Scale for tardive parkinsonism.
Akathisia was measured using the Barnes Akathisia Rating Scale (BARS).

Results: Mean duration of the longest used antipsychotic was 206.63 months. Probable TD was found in 18
(22.5%) of patients. None of the patients had tardive akathisia. Relation between type of the longest used
treatment and prevalence of TD was not statistically significant. Relationship between type of ongoing
treatment and prevalence of TD was not determined statistically significant either. There was a statistically
significant relationship between the mean age and TD.

Discussion: Despite very long duration of antipsychotic use, 22.5% rate of prevalence is still lower than
expected. This can be explained that these patients are under direct and close follow-up of healthcare
providers and in hospital conditions, so that risky conditions can be intervened rapidly. Another noteworthy
finding of our study is that there is no statistically significant difference betwen first and second generation
antipsychotic use and TD prevalence.
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OZET

Uzun sureli ve yatirlarak izlenen sizofreni hastalarinda tardiv diskinezi

Amag: Tardiv diskinezi (TD) dopamin reseptdr blokaji yapan ilaglar tarafindan ortaya ¢ikan bir grup geg
baslangi¢h hareket bozuklugudur. Risk faktorleri arasinda en ¢ok suglananlar yas, kadin cinsiyet, birinci kusak
antipsikotikler ve uzun sureliilag kullanimidir. Néroleptik kullananlarin timunde TD prevalans degerleri %20-50
olarak belirlenmigtir. TD'nin Tarkiye'deki durumu hakkinda yeterli calisma bulunmamaktadir. Bu arastirma, uzun
suredir yatmakta olan sizofreni hastalarinda TD yayginligini arastirmayr amaclamaktadir.

Yontem: Yas, cinsiyet ve hastalarin hem arastirma esnasinda hem de gegmiste kullandiklan antipsikoitklerin
tard (1/2. kusak, karisik) ve suresi kaydedildi. Hastalar tardiv hareket bozukluklan agisindan degerlendirmek
amacilyla Anormal istemsiz Hareketler Olgegi kullanildi. Simpson-Angus Olcedi tardiv parkinsonizmi
degerlendirmek amaciyla kullanildi. Akatizi degerlendirmesi icin Barnes Akatizi Olcedi kullanildi.

Bulgular: Ge¢miste en uzun sure kullanilan antipsikotik agisindan ortalama stre 206.63 aydi. Katiimcilarin
18ine (%22.5) TD tanisi kondu. Hastalarin higbirinde tardiv akatizi saptanmadi. Gegmiste en uzun sure kullanilan
antipsikoitigin tipi ile TD arasindaki iligki istatistik olarak anlamli bulunmadi. Ayni sekilde, halen kullanilan
antipsikotik turdyle TD arasindaki iliski de istatistik olarak anlamli bulunmadi. TD ile yas ortalamalan arasinda
istatistik olarak anlamli bir iliski saptand.

Sonug: Uzun sureli ilag kullanimi olan bir grupta %22.5 orani, yine de, beklenenden dustktur. Hastalarin
hastane ortaminda ve saglik calisanlar gézetiminde dogrudan ve yakin izlemde olmalari ve risk olusturabilecek
durumlara erken mudahale ediimesi bu durum icin bir agiklama olabilir. 1. ve 2. kugak antipsikotik kullanimiyla
ile TD yayginligi arasinda ¢alismamizda istatistik olarak anlamli fark bulunmamisi da bir diger dnemli bulgudur.
Anahtar kelimeler: Antipsikotik, sizofreni, tardiv diskinezi
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Tardive dyskinesia in long term hospitalized patients with schizophrenia

INTRODUCTION

ardive movement disorders comprise a group of

disorders which are due to prolonged use of
antipsychotics, occurring during on medication or
shortly after cessation (1). Other than antipsychotics;
antiemetics, antidepressants, lithium, antiepileptics,
anticholinergics, calcium channel blockers,
sympathomimetics and antiparkinsonians can cause
tardive movement disorders (2).

Tardive dyskinesia (TD) is an iatrogenic entity
which involves especially mouth, tongue and face and
also can be observed in extremities and the body. It is
characterized by stereotypic, choreiform or athetoid
involuntary movements. Movement disorder must be
associated at least one antipsychotic drug exposure for
at least three months (above 60 years of age, one
month) and must continue for at least one month after
cessation of oral drug (for depot medications, 8 weeks).
In addition, there must not be any other etiological
factors that may cause movement disorders (3).

In their review, Kane and Smith (4), included 56 studies
conducted between 1959 and 1979, and they reported
that TD prevalences were between 0.5-65% and 20% on
average. Yassa and Jeste (5) determined TD prevalence as
24% in their review which included 76 studies.

Tardive syndromes have been a rising problem with
the use of classical antipsychotics in the treatment of
schizophrenia since 1950s, and it is still a problem after
use of so-called “atypical” second-generation
antipsychotics. The incidence of tardive syndromes
and treatment-related researches still an interesting
issue. It has been suggested that second-generation
antipsychotics are less risky in terms of TD because of
their “atypical” effects especially on dopamine
receptors (6,7). However, as these new and promising
drugs are more commonly used, and as independent
studies on this area have emerged, the “innocence” of
these drugs constitutes a problem (8-10). The studies
which claim that atypical antipsychotics are less risky
in terms of TD are criticized, because of high doses of
haloperidol use in comparisons, and no use of
prophylactic anticholinergics (11,12).

Age is one of the most prominent risk factors for

TD. A linear relationship between age and TD
incidence was indicated (13). Although results in the
literature about the relationship between gender and
TD prevalence were different; in recent years a high
risk was reported in postmenopausal women (14).
Besides, age and gender, additional neurological
disease, high dose antipsychotics, mood disorders,
negative symptoms, alcohol and drug use and diabetes
are other risk factors for TD (15,16).

Another risk factor for TD is prolonged use of
antipsychotics. In the literature, an incidence of TD
was reported for the first few years as 3-5%, increasing
cumulatively, and became constant at 20-25% level
(17). The TD prevalences are detected as various ratios
for different ethnicities. While some studies reported
that Afro-Americans had high risk for TD, Asians were
identified to have low risk (18).

Despite the above research, we can say that
scientific data about frequency of tardive movement
disorders in patients with schizophrenia and related
factors in our country are limited. Moreover, due to the
expansion of community-based psychiatry models and
downsizing or closing of large mental health hospitals,
research of tardive movement disorders conducted
with patients who are treated in hospital for a long
time, is limited even in the world.

Considering patients’ compliances to medication
ranges between 4% and 72%, and the mean is nearly
50% (19); we believed that a research of movement
disorders in patients, who were under supervisions of
health professionals and treated regularly for a very
long time, would be valuable.

The aim of this study was to determine the tardive
movement disorders’ prevalence and related factors in
Bakirkoy Training and Research Hospital for
Psychiatry, Neurology and Neurosurgery; in which,
patients with schizophrenia were hospitalized in
chronic wards for a long time and treated by health
professionals regularly. Despite expectation of long
and regular use of antipsychotics could result in high
rates of tardive movement disorders; on the contrary,
our hypothesis was that TD rates might be lower than
expected by controlling some of the well-known risk
factors and due to genetic traits of our population.
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METHOD

Participants of this study were in-patients of the
Bakirkoy Training and Research Hospital for
Psychiatry, Neurology and Neurosurgery. All of
participants were staying in six different chronic wards.
Inclusion criteria were the diagnosis of schizophrenia,
reliable medical records, no missing data in the files,
antipsychotic treatment for at least three months, and
good treatment adherence measured by scales. The
study was conducted during 2014,

Of the 283 chronic in-patients, who had diagnosis
of schizophrenia according to the Diagnostic and
Statistical Manual of Mental Disorders, 4t Edition,
Text Revision (DSM-IV-TR) were detected (20), 120
patients were eligible for the study, and 80 patients
included and completed it. Those who had any medical
conditions which compromised measurements were
excluded. An informed consent form was provided and
this study was approved by the local ethics committee
of the hospital.

Assessment

Sociodemographic information were obtained from
case records and age, gender, any medical or
neurological illness were recorded with medication
status. Movement disorders were assessed with the

scales below.

Abnormal Involuntary Movements Scale
(AIMS): TD was assessed with the Abnormal
Involuntary Movements Scale (AIMS) (21). Schooler &
Kane criteria were used to asses AIMS and dyskinesia
was defined as probably present, if movements were
‘mild’ in at least two of seven body areas or ‘moderate’
in at least one.

There are three diagnostic criteria in the Schooler-
Kane diagnostic criteria for TD. These are:

1- At least 3 months of cumulative antipsychotic
drug exposure,

2- At least moderate in one or more area, or mild in
2 or more areas in the AIMS,

3- Absence of other causes.

According to Schooler-Kane criteria TD is classified
as probable, masked, transient, withdrawal and
persistent. For probable TD, a case must meet all three
criteria (22). There is not any Turkish validity and
reliability study of AIMS.

Barnes Akathisia Rating Scale (BARS):
Akathisia was measured using the BARS and was said
to be present if the score was 2 (‘mild’) or more on the
global scale (23).

Simpson-Angus Scale (SAS): Parkinsonism was
assessed using the SAS and was said to be present if
the Schooler & Kane criteria were met (24). The aim of
using Schooler-Kane criteria for tardive parkinsonism
was to make a more sensitive evaluation. Turkish
validity and reliability study of SAS has not been
performed yet.

Setting

Age, gender, smoking status, education, and any
additional medical or psychiatric illness were recorded.
The types of antipsychotics which patients were using
during the study were recorded as “ongoing treatment”.
Subsequently, patients’ medical records were reviewed
retrospectively. The type of antipsychotic which patients
used for the longest time in the past was recorded as “the
longest used treatment”. When recording any given type,
only the types of antipsychotics were taken into
consideration. If there were two or more antipsychotics
belonging to same generation, they were recorded just as
the type of which they are in. If a patient was using or
have used for the longest ime from both generations at
the same time, then such case was recorded as “mixed”.

Patients’ medical records were reviewed
retrospectively all through their chronic hospitalization,
and these were the only time that was taken into
account for antipsychotic use, because we wanted to
include antipsychotic use which only carried out by
medical staff. By doing this, we could overcome the
compliance problems. We determined treatment
duration by calculating the whole treatment duration
in hospital for each patient. This duration sometimes
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extended to nearly forty years. We calculated the total
time separately for the first and second generation
antipsychotics and then recorded as “treatment used
for the longest duration”.

Medical records were also assessed for participants
whether they were using any first generation
antipsychotics, and anticholinergic medications both
currently and previously.

Scales were performed by psychiatrists who were
blind to patients’ medical situations. Evaluators were
trained for the assessment of the three scales above.
Not to be a burden on patients, a patient was evaluated
by a single evaluator. To make similar decisions,
evaluators’ training and discussions on similar cases
were supplied by supervisors.

Statistical Analysis

Descriptive statistics were made and after t-tests,
Chi-square test and Mann-Whitney U were used to
measure significance. Correlation analyses were
performed for the continuous data. p<0.05 was

determined as the level of statistical significance.
RESULTS

Of the 80 participants 35 (43.8%) were females, 45
(56.3%) were males. The mean age was 59+11.3 years.
Mean duration of education was 4.76+3.2 years, and
52 (65%) participants were smokers.

Of patients, 20 (25%) were under the treatment by

Tablel: Patients’ medication status and history

the first generation, 43 (53.8%) were receiving second
generation antipsychotics, and 15 (18.8%) were using
both. Of patients, 2 (2.5%) were using no medication.
Patients’ medication history and status are summarized
in Table 1.

Mean duration for the longest used antipsychotics
was 200.63+124 months. During their treatment
period, 77 (96.3%) patients were receiving or had
received any first generation antipsychotics for a period
of time, and 77 (96.3%) patients were receiving or had
received any anticholinergic medication for sometime.

According to AIMS, 18 (22.5%) patients were
determined to have TD. Relationship between type of
the longest used treatment and prevalence of TD was
not statistically significant (p=0.443). Relationship
between type of the ongoing treatment and prevalence
of TD was not determined statistically significant either
(p=0.632). The mean duration of medication used the
longest was not statistically different between groups
with TD and without TD (p=0.345).

There were no significant relationships between TD
and current medical illness (p=0.753) or smoking status
(p=0.342). Statistically significant relationship was
determined between the mean age and TD (p=0.001).

Neither no significant difference was determined
between TD and gender (p=0.631), nor between
gender and mean SAS points (p=0.632) was
determined.

In the correlation analyses, there were no
statistically significant difference between the duration
of the longest used antipsychotics and SAS points

First generation Second generation Both None

n % n % n % n %
Ongoing antipsychotic (n=80) 20 25.0 43 53.8 15 18.8 2 2.5
Longest used antipsychotic (n=80) 67 83.8 11 13.8 2 2.5 - -

Table 2: Tardive movement disorders and gender
Male (n=45) Female (n=35) Total (n=80)
n % n % n %

Tardive dyskinesia 11 24.4 20.0 18 22.5
Tardive parkinsonism 18 40.0 10 28.6 28 35.0
Tardive movement disorders (total) 22 49.9 14 40.0 36 45.0
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(p=0.163; r=0.157). Similar relationship was
determined between treatment duration and AIMS
points (p=0.762; r=0.034). Relationship between age
and AIMS was significantly correlated (p=0.002,
1=0.342). Relationship between age and SAS was also
significantly correlated (p<0.001, r=0.414).

There was statistically significant positive
correlation between SAS and AIMS scores (p<0.001;
1=0.614).

Only 2 patients had tardive akathisia according to
BARS. According to SAS, 28 (35%) of patients had
tardive parkinsonism. We determined 36 (45%) of the
patients had at least one type of movement disorders

(Table 2).
DISCUSSION

This study was conducted in our center where
patients with schizophrenia had been hospitalized for
long years, and treatments had been given regularly,
problems during treatment had been intervened
quickly by the medical staff. Tardive movement
disorders were diagnosed in 45% of this patient
population. TD prevalence was 22.5%.

It was reported in previous studies that compliance
with antipsychotics was low in schizophrenia (25).
Although patients in this study getting their treatments
regularly, and the mean anti-psychotic treatment
duration was 20 years, TD prevalence (22.5%) was
lower than expected in our sample.

As known in the literature, long duration and high
doses of antipsychotic use were high risk factors for
TD (26). However, in our study we could not find a
significant relationship between treatment duration
and TD. This result, might be due to early recognition
of controllable risk factors of TD in patients who lived
in hospitals. Also, early prevention of other well-
known risk factors of TD, such as vitamin deficiency,
malnutrition or additional somatic disease, can cause
the improvement in results (15).

In their review which covering four countries, Yassa
and Jeste reported that TD was lower in Asia and they
further emphasized genetic traits could change the risk
of TD (5). Also it was pointed out that development of

TD connected to ethnicity was related to gene
polimorphisms on neurotransmitter metabolisms (27).
Therefore, it can be said that our relatively low
prevalence may be represent Turkey’s genetic
conditions.

In our study there were no difference between first
and second generation antipsychotic use in terms of
TD. This result might be contradictory as 97% of
participants have used any first generation
antipsychotics for a period in their lives and the study
was carried out by scaning retrospectively nearly 40
years. Nevertheless, this result was consistent with
some recent studies which conducted by independent
researchers. According to CATIE study data, Miller
reported that there were no significant difference
between the first and second generations of
antipsychotics in terms of TD risk in 2008, (28).

Similar to our study, from a population that
consisted a large proportion of previously used first
generation antipsychotics, Woods (29) reported
classical and atypical antipsychotics, contrary to
popular belief, were not different in terms of TD risk.

Regarding the relationship between gender and
tardive syndromes, despite different results; it was
reported in several studies that post-menopausal
women were more susceptible to tardive disorders
probably due to reduced protective effects of estrogen
(14,30). Yassa and Jeste (5), in their review, when
they grouped TD prevalences according to age, they
found increased risk at the age 51 and older in
women. In our study we determined no relationship
between TD and gender, but it might be caused by
lack of protective effect of estrogen in a study
population which consisted mostly of
postmenapausal women.

Consistenly with the literature, age was the most
important risk factor in our study. This parameter was
determined by the most prominent risk factor for TD.
It was indicated that there was a linear relationship
between age and severity and risk of TD (13).

In a population with a mean age of 59 years, we
searched retrospectively a period of nearly 40 years for
the type and duration of antipsychotic medication use
from medical records. This was a substantial period of
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time. Nevertheless, many of our patients were
experiencing the disease before hospital admissions,
were hospitalized, and used variety of psychiatric
medications. This situation can be defined as a
limitation of our study. Other limitations can be listed
as the absence of seperate comparisons of
antipsychotics, classification of antipsychotics
according to their potencies, and lastly not including
doses of the drugs.

Although it can be argued that how much these
results reflect patients with schizophrenia in Turkey
because of the long term hospitalized patient group;
we think, because of containing a group that regular
medicine use is provided, these results can provide
useful information to the literature.

In terms of complexity of the pathogenesis,
difficulties in treatment and carried load, tardive

movement disorders are still one of the most important

REFERENCES

1. Fernandez HH, Friedman JH. Classification and treatment of
tardive syndromes. Neurologist 2003; 9:16-27. [CrossRef]

2. Weiner W], Lang AE. Movement Disorders: A Comprehensive
Survey. Mount Kisco, N.Y.: Futura Publishing Company, 1989,
600-602.

3. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, 4th ed. Text Revision (DSM-IV-
TR). Washington DC: American Psychiatric Association, 2000,
803-805.

4. Kane JM, Smith JM. Tardive dyskinesia: prevalence and risk
factors, 1959 to 1979. Arch Gen Psychiatry 1982; 39:473-481.
[CrossRef]

5. Yassa R, Jeste DV. Gender differences in tardive dyskinesia: A
critical review of the literature. Schizophr Bull 1992; 18:701-715.
[CrossRef]

6. Correll CU, Leucht S, Kane JM. Lower risk for tardive dyskinesia
associated with second-generation antipsychotics: a systematic
review of 1-year studies. Am ] Psychiatry 2004; 161:414-425.
[CrossRef]

7. Seeman P. Dopamine D2 receptors as treatment targets in
schizophrenia. Clin Schizophr Relat Psychoses 2010; 4:56-73.
[CrossRef]

problems and further studies are needed to evaluate
the prevalence for TD in Turkey.

Contribution Categories Name of Author

Development of study idea E.X.

AN, AC,HSB,
KEY., MAD., EK.

AN, AC,HSB., AC.

AN, AC,HSB, AC,
KEY., MAD., EK.

AN, A.C,HSB,AC
AN, AC

AN, AC,HSE, AC,
KEY., MAD. EX.

Methodological design of the study

Data acquisition and process

Data analysis and interpretation

Literature review

Manuscript writing

Manuscript review and revisation

Conflict of Interest: Authors declared no conflict of interest.

Financial Disclosure: Authors declared no financial support.

8. Jones PB, Barnes TR, Davies L, Dunn G, Lloyd H, Hayhurst KP,
Murray RM, Markwick A, Lewis SW. Randomized controlled
trial of the effect on Quality of Life of second- vs first-generation
antipsychotic drugs in schizophrenia: Cost Utility of the Latest
Antipsychotic Drugs in Schizophrenia Study (CUtLASS 1). Arch
Gen Psychiatry 2006; 63:1079-1087. [CrossRef]

9. Rosenheck R, Perlick D, Bingham S, Liu-Mares W, Collins J,
Warren S, Leslie D, Allan E, Campbell EC, Caroff C, Corwin
J, Davis L, Douyon R, Dunn L, Evans D, Frecska E, Grabowski
J,Graeber D, Herz L, Kwon K, Lawson W, Mena F, Sheikh
], Smelson D, Smith-Gamble V. Effectiveness and cost of
olanzapine and haloperidol in the treatment of schizophrenia:
a randomized controlled trial. JAMA 2003; 290:2693-2702.
[CrossRef]

10. Leucht S, Wahlbeck K, Hamann J, Kissling W. New generation
antipsychotics versus low-potency conventional antipsychotics:
a systematic review and meta-analysis. Lancet 2003; 361:1581-
1589. [CrossRef]

11. Hugenholtz GW, Heerdink ER, Stolker JJ, Meijer WE, Egberts AC,
Nolen WA. Haloperidol dose when used as active comparator in
randomized controlled trials with atypical antipsychotics in

schizophrenia: comparison with officially recommended doses. ]
Clin Psychiatry 2006; 67:897-903. [CrossRef]

264 Dustinen Adam The Journal of Psychiatry and Neurological Sciences, Volume 29, Number 3, September 2016


http://dx.doi.org/10.1097/01.nrl.0000038585.58012.97
http://dx.doi.org/10.1001/archpsyc.1982.04290040069010
http://dx.doi.org/10.1093/schbul/18.4.701
http://dx.doi.org/10.1176/appi.ajp.161.3.414
http://dx.doi.org/10.3371/CSRP.4.1.5
http://dx.doi.org/10.1001/archpsyc.63.10.1079
http://dx.doi.org/10.1001/jama.290.20.2693
http://dx.doi.org/10.1016/S0140-6736(03)13306-5
http://dx.doi.org/10.4088/JCP.v67n0606

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dustinen Adam The Journal of Psychiatry and Neurological Sciences, Volume 29, Number 3, September 2016

Nalbant A, Can A, Burhan HS, Cansiz A, Yavuz KF, Arslan-Delice M, Kurt E

Rosenheck R, Stroup S, Keefe RS, McEvoy ], Swartz M, Perkins
D, Hsiao J, Shumway M, Lieberman ]. Measuring outcome
priorities and preferences in people with schizophrenia. Br |

Psychiatry 2005; 187:529-536. [CrossRef]

Smith JM, Baldessarini R]. Changes in prevalence, severity and
recovery in tardive dyskinesia with age. Arch Gen Psychiatry
1980; 37:1368-1373. [CrossRef]

Turrone P, Seeman MV, Silvestri S. Estrogen receptor activation
and tardive dyskinesia. Can J Psychiatry 2000; 45:288-290.

Tarsy D, Baldessarini R]. Epidemiology of tardive dyskinesia: is
risk declining with modern antipsychotics? Mov Disord 2006;
21:589-598. [CrossRef]

Bhidayasiri R, Boonyawairoj S. Spectrum of tardive syndromes:
clinical recognition and management. Postgrad Med ] 2011;
87:132-141. [CrossRef]

Chong SA, Sachdev PS. The Epidemiology of Tardive Dyskinesia.
In Sethi KD (editor). Drug- Induced Movement Disorders. New
York: Marcel Dekker Inc., 2004, 37-60.

Wonodi I, Adami HM, Cassady SL, Sherr JD, Avila MT,
Thaker GK. Ethnicity and the course of tardive dyskinesia
in outpatients presenting to the motor disorders clinic at the
Maryland psychiatric research center. ] Clin Psychopharmacol
2004; 24:592-598. [CrossRef]

Lacro JP, Dunn LB, Dolder CR, Leckband SG, Jeste DV.
Prevalence of and risk factors for medication nonadherence in
patients with schizophrenia: a comprehensive review of recent
literature. J Clin Psychiatry 2002; 63:892-909. [CrossRef]

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, 4% ed. Text Revision (DSM-IV-
TR). Washington DC: American Psychiatric Association, 2000.

Guy W. Abnormal involuntary movement scale (AIMS). In:
ECDEU Assessment Manual for Psychopharmacology Revised.
Rockville, MD: Alcohol, Drug Abuse, and Mental Health
Administration, National Institute of Mental Health, 1976, 534-
537.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Schooler NR, Kane JM. Research diagnoses for tardive dyskinesia.
Arch Gen Psychiatry 1982; 39:486-487. [CrossRef]

Barnes TR. A rating scale for drug-induced akathisia. Br |
Psychiatry 1989; 154:672-676. [CrossRef]

Simpson GM, Angus JW. A rating scale for extrapyramidal side
effects. Acta Psychiatr Scand Suppl 1970; 212:11-19. [CrossRef]

Green SB, Salkind NJ. Using SPSS for Windows and Macintosh:
Analyzing and understanding data. Prentice Hall Press, 2010.

Kane JM. Compliance issues in outpatient treatment. ] Clin
Psychopharmacol 1985; 5 (Suppl.3):22-27. [CrossRef]

Waln O, Jankovic J. An update on tardive dyskinesia: from
phenomenology to treatment. Tremor Other Hyperkinet Mov
(NY) 2013; 1-11.

Kulkarni SK, Naidu PS. Pathophysiology and drug therapy of
tardive dyskinesia: current concepts and future perspectives.
Drugs Today (Barc) 2003; 39:19-49. [CrossRef]

Miller DD, Caroff SN, Davis SM, Rosenheck RA, McEvoy JP,
Saltz BL, Riggio S, Chakos MH, Swartz MS, Keefe RSE, Stroup
TS, Lieberman JA. Extrapyramidal side-effects of antipsychotics
in a randomised trial. Br ] Psychiatry 2008; 193:279-288.
[CrossRef]

Woods SW, Morgenstern H, Saksa JR, Walsh BC, Sullivan
MC, Money R, Hawkins KA, Gueorguieva RV, Glazer WM.
Incidence of tardive dyskinesia with atypical versus conventional
antipsychotic medications: a prospective cohort study. ] Clin

Psychiatry 2010; 71:463-474. [CrossRef]
Cho CH, Lee HJ. Oxidative stress and tardive dyskinesia:

Pharmacogenetic evidence. Prog Neuropsychopharmacol Biol
Psychiatry 2013; 46:207-213. [CrossRef]

265


http://dx.doi.org/10.1192/bjp.187.6.529
http://dx.doi.org/10.1001/archpsyc.1980.01780250054006
http://dx.doi.org/10.1002/mds.20823
http://dx.doi.org/10.1136/pgmj.2010.103234
http://dx.doi.org/10.1097/01.jcp.0000144888.43449.54
http://dx.doi.org/10.4088/JCP.v63n1007
http://dx.doi.org/10.1001/archpsyc.1982.04290040080014
http://dx.doi.org/10.1192/bjp.154.5.672
http://dx.doi.org/10.1111/j.1600-0447.1970.tb02066.x
http://dx.doi.org/10.1097/00004714-198506001-00005
http://dx.doi.org/10.1358/dot.2003.39.1.799430
http://dx.doi.org/10.1192/bjp.bp.108.050088
http://dx.doi.org/10.4088/JCP.07m03890yel
http://dx.doi.org/10.1016/j.pnpbp.2012.10.018

