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Background: Compulsory Community Treatment Orders (CTOs) are contentious because they impose se- 

vere restrictions on individuals in community settings. The existing evidence for CTOs is constrained by 

ethical and methodological limitations and may not support usual clinical practise. This study examines 

the effectiveness of CTOs using routine data in the New Zealand context. 

Methods: Ministry of Health, New Zealand databases provided demographic, service use, and medication 

dispensing data for all individuals placed on a CTO between 2009 and 2018. We examined the effective- 

ness of CTOs through a comparison of psychiatric endpoints identified as useful in the literature according 

to CTO status. Further analyses examined the moderating influences of age, sex, ethnicity, and diagnosis 

on outcome. 

Findings: 14,726 patients were placed under a CTO over the 10 year period between 1 January 2009 and 

31 December 2018. Patients on CTOs experienced a reduced frequency of admissions (rate ratio of 0 •94, 

95% CI 0.93-0.95, p < 0.01) reduced admission days (rate ratio 0 •97, 95% CI 0.97-0.98 p < 0 •01), increased 

frequency of psychiatric community contacts (rate ratio 3 •03, 95% CI 3.02-3.03 p < 0.01), and increased 

dispensing of psychiatric medication (rate ratio 2.27, 95% CI 2.27-2.28, p < 0.01). When sub-group analyses 

were undertaken, the association between treatment under a CTO and reduced admission frequency was 

only present for those with Psychotic Disorders. 

Interpretation: CTOs in New Zealand are associated with increased community care, and increased dis- 

pensing of psychiatric medication. Patients with Psychotic Disorders also experienced reduced frequency 

and length of admissions whilst under a CTO. 

Funding: No specific funding was received for this study. 

© 2021 The Author(s). Published by Elsevier Ltd. 
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Research in context 

Evidence before this study 

We reviewed the literature relating to CTOs on EBSCO, 
Medline and the Cochrane trials registrar. There are three 
Randomised Controlled Trials (RCTs) examining the effective- 
ness of CTOs. Each of these studies have limitations that pre- 
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vent their findings being translated into real world settings. 
Cohort studies offer a different means of evaluating CTO use; 
studies of this type generally report more community contact 
and treatment adherence with CTO use. It is well known that 
patients treated under a CTO are typically male, middle aged, 
diagnosed with schizophrenia, and with a history of multiple 
admissions. However, it is not known if there are particular 
groups for whom CTOs are of greatest benefit. 

Added value of this study 

We examined two whole of nation datasets, combining 
them using unique identifiers to examine the effectiveness of 
CTOs and analyse for predictors of outcome. Like other cohort 
under the CC BY-NC-ND license 
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studies, we report that CTOs are associated with increased 

contact with community services and increased medication 

use including depot antipsychotic use. 
We also report two novel findings from sub-group analy- 

ses. The first is that the association between treatment un- 
der a CTO and reduced admission frequency is only present 
for those with a Psychotic Disorder. Secondly, we report a 
marked increase in depot antipsychotic use for patients with- 
out Psychotic Disorder when on CTOs. These findings ques- 
tion the use of CTOs for those without a Psychotic Disorder 
if the goal is to reduce admissions. Similarly, the prescribing 
of depot antipsychotics for patients without a Psychotic Dis- 
order and detained on a CTO requires review as admission 

frequency is not reduced despite depot antipsychotic medi- 
cations being used. 

Implications of all the available evidence 

Our study is consistent with other research that report 
CTOs are associated with increased contact with community 
services and medication use. We also report a specific asso- 
ciation between positive CTO status and reduced admission 

frequency for patients with a Psychotic Disorder. It is possible 
that previous mixed findings on whether CTOs reduce admis- 
sions may partly be explained by diagnostic heterogeneity in 

the study populations. This variability could be explored by 
the re-examination of RCT and cohort data according to di- 
agnosis. The high use of depot antipsychotic medications in 

patients without a Psychotic Disorder raises concern about 
whether there are sufficient benefits for coercive treatments 
to be applied in this group. In addition, the relationship be- 
tween CTOs and reduced frequency of admissions for patients 
with Psychotic Disorders suggests CTOs could be targeted at 
this diagnostic group. 

. Introduction 

Compulsory Treatment Orders enable legally mandated treat- 

ent without the requirement for consent in inpatient and outpa- 

ient settings. Community compulsory treatment orders (CTOs) are 

ntended to reduce the ‘revolving door’ of readmission identified 

s a concern by clinicians [1] . Patients treated under compulsory 

reatment are more likely to be male and socio-demographically 

eprived with a diagnosis of schizophrenia, non-affective psychosis 

r mood disorder [ 2 , 3 ] although compulsory treatment is initiated 

hen medico-legal criteria are met and potential patient diagnoses 

over the full breadth of psychiatry. In New Zealand and Australia, 

ompulsory treatment is provided to patients whose mental ill- 

esses place them at risk of serious harms to themselves or oth- 

rs [4] . CTOs require outpatients to adhere to treatment in the 

ommunity and permit rapid return to hospital for the purpose 

f enforcing treatment if necessary [5] . In New Zealand, CTOs go 

urther; allowing staff to enter a person’s home for the purpose 

f monitoring adherence to oral medication and administering in- 

ectable antipsychotic treatment. Although oral medications are re- 

uired to be taken through CTOs, in practise they cannot be en- 

orced in the community if declined. As a consequence, injectable 

ntipsychotic medications are typically used if patients refuse oral 

reatment. If injectable antipsychotic medications are declined in 

he community, a short ‘recall’ admission is typically organised 

or the purpose of administering the medication in a hospital set- 

ing. CTOs are therefore particularly contentious because they im- 

ose human rights restrictions on individuals in community set- 

ings when acute mental illness may not be present. Despite this, 

TOs in various forms are utilised across many jurisdictions and 

heir use is increasing over time [6-8] . 
2 
The evidence for the benefits of CTOs is mixed. Randomised 

ontrolled Trials (RCTs) are rare because of inherent ethical and 

ethodological limitations. A Cochrane review [6] examining the 

ffects of CTOs only identified three randomised studies for inclu- 

ion [9-11] . Swartz et al. concluded that individuals treated un- 

er a CTO of greater than 6 months duration had reduced hospi- 

al admissions and total hospital days when combined with inten- 

ive treatment [9] . Steadman et al evaluated court-ordered treat- 

ent including enhanced services compared to an enhanced ser- 

ice package alone and reported that there were no differences 

etween the two groups on all major outcome measures [10] . The 

CTET study randomised patients with psychosis to limited or ex- 

ended compulsory community treatment and reported that the 

mposition of extended compulsory supervision did not reduce the 

ate of subsequent readmission [11] . 

The Cochrane review concluded that the quality of RCT evi- 

ence evaluating CTOs was low to moderate and that CTOs did not 

esult in clear differences for the majority of outcomes considered 

6] . Areas of methodological concern were highlighted including 

he exclusion of violent patients from study entry, study sample 

ttrition, and the confounding effects of providing enhanced care 

s part of the study design [5] . In addition, key outcomes were 

easured at time points distant to the application of compulsory 

reatment meaning the efficacy of CTOs while they are in situ was 

ot evaluated prior to establishing whether or not sustained effects 

ere also present [12] . 

Using a cohort study where individuals act as their own con- 

rols overcomes some of these weaknesses. Studies of this type 

an evaluate CTOs whilst they are ennacted as well as at later 

ime points to evaluate longer term effects beyond the CTO conclu- 

ion in the real world. Previous cohort studies have reported that 

he application of involuntary treatment is associated with reduced 

ospitalisations [12-15] and increased community care and medi- 

ation compared to a pre-compulsory treatment period [ 12 , 13 , 15 ]

lthough these are not universal findings [5] . In some cohort stud- 

es, patients on CTOs are matched with controls to allow the in- 

uence of time, regression to the mean, and the natural history of 

sychiatric illness to be taken into account [5] . However, the use of 

atched controls has also been questioned because of the inherent 

ifficulty in controlling for factors such as insight and refusal to ac- 

ept treatment readily (factors which are not usually measured or 

ccounted for in matched control studies) [6] . 

The initiation of a CTO may result in increased onus on clini- 

ians to provide regular contact and care. As a consequence, any 

eneficial effects of CTOs may be derived through increased input 

s opposed to compulsion per se. The mediating influence of med- 

cation administration is not commonly considered although Lam- 

ert et al. reported that CTO implementation was significantly re- 

ated to intramuscular antipsychotic use [16] . If beneficial effects of 

TOs are present, it is therefore possible that these are mediated 

hrough the reliability of intramuscular rather than oral medication 

dministration. 

In the Western Pacific region, there are a number of Aus- 

ralian studies that have evaluated CTO efficacy using administra- 

ive datasets. For example, Harris et al reported that CTOs increase 

ommunity care and delay hospitalisation with the number needed 

o treat for an additional beneficial outcome (NNTB) of 10 being 

equired to reduce one admission [12] . Kisely et al. reported the 

pposite effect with CTOs being associated with higher admission 

ates [17] . However, there do not appear to have been other stud- 

es outside of Australia that have investigated CTO effectiveness in 

he Western Pacific region [17] and countries within the Western 

acific region vary in the extent to which mental health services 

re operationalised and able to be assessed [18] . 

Reviews that evaluate service-user perspectives of CTOs reveal 

 variety of perspectives [ 19 , 20 ]. Many service users reported feel-
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ng coerced and controlled whilst under CTOs. This feeling was 

trongest relating to medication and enforcing adherence with 

reatment. However, positive aspects of CTOs were also reported 

ncluding the perception that CTOs provide a safety net and oppor- 

unity to intervene before significant deterioration had occured. 

In New Zealand, there are ethnic disparities in the use of co- 

rcive interventions. Individuals of M ̄aori ethnicity (the indigenous 

eople of New Zealand) have higher prevalence rates of mental ill- 

ess compared to non-M ̄aori [21] and patients of M ̄aori ethnicity 

re more likely to be placed on a compulsory inpatient or com- 

unity treatment order [22] . In addition, during compulsory ad- 

issions, M ̄aori patients are more likely to receive antipsychotic 

edication and at higher doses than non-M ̄aori [23] . It is there- 

ore important to clarify whether or not ethnicity impacts on the 

sefulness or otherwise of CTOs. 

The frequency of CTO usage varies between jurisdictions with 

ates in New Zealand being high compared to international com- 

arisons [7] . Given differences in CTO legislation, social milieu, and 

ptake between health care settings, the effects of CTOs may not 

e generalised. Further research can provide insights into the im- 

act of CTOs in different jurisdictions as well as accumulate knowl- 

dge on the impact of CTO status overall. 

We therefore evaluated the impact of CTO inititiation in New 

ealand using a cohort design. As suggested in the review by 

ugkasa et al. [5] , we utilised admission frequency as our pri- 

ary outcome with short duration or ‘recall’ admissions being ex- 

luded. We also measured admission days/annum, psychiatric com- 

unity contacts, and dispensing of psychiatric medication accord- 

ng to CTO status in order to evaluate a range of key outcomes. 

e were interested in the interplay between age, gender, ethnic- 

ty, and diagnosis in order to gain a comprehensive understanding 

f CTO effectiveness and predictors of outcome in the New Zealand 

ontext. 

. Methods 

.1. Datasets 

The study was approved by the Human Research Ethics Com- 

ittee of the University of Otago (reference number HD19/076). 

he Programme for the Integration of Mental Health Data 

PRIMHD) is the national mental health information collection ser- 

ice for the Ministry of Health (MOH), New Zealand. The PRIMHD 

ataset records service activity and outcomes for all health con- 

umers who receive treatment from public sector secondary care 

nd non-governmental organisation mental health and addiction 

ervices [24] . PRIMHD holds data on CTO initiation and duration. 

RIMHD also contains diagnostic data including the principal diag- 

osis for those attending secondary care services. The New Zealand 

ental Health Act excludes substance use as a basis for providing 

ompulsory psychiatric treatment so compulsory treatment of sub- 

tance disorders is not addressed in this study. PRIMHD data was 

equested from the MOH for all patients commenced on a CTO be- 

ween 1 January 2009 and 31 December 2018. Data was requested 

n anonymous form through the use of a unique identifier and in- 

luded the following: 

• Date and duration of first CTO (Section 29 Mental Health Act 

1992) and subsequent CTOs. For PRIMHD purposes, these in- 

clude the codes CK, C1, and C2, and TY. 

• Demographic information including age at CTO commencement, 

date of birth, gender, ethnicity (European/other, M ̄aori, Paci- 

fika, Asian), current socio-economic status (measured in deciles 

through a deprivation index [25] obtained using census data 

from area of residence with higher deciles indicating greater 
3 
deprivation), and District Health Board (DHB) where currently 

domiciled 

• DSM IV Principal diagnostic codes to allow the study popula- 

tion to be categorised according to the presence of a Psychotic 

Disorder diagnosis at any stage over the study period. 

• Service use information including admissions to psychiatric 

institutions, duration of admissions, and outpatient contacts. 

Phone contacts, Did Not Attend appointments, and care coor- 

dination contacts such as phone calls were excluded. 

The Pharmaceutical Collection is a data warehouse contain- 

ng the vast majority of dispensing data in New Zealand [26] . As 

TOs require adherence to psychiatric treatments, data on psychi- 

tric medication dispensing was requested for individuals identi- 

ed in the PRIMHD sample. Data was requested in anonymous 

orm using the same unique identifier to allow linkage of the data 

ets. Medications were categorised using the online Pharmaceutical 

chedule – November 2019 (a New Zealand database of medica- 

ions subsidised by the government) classes of Antidepressants (in- 

ludes lithium carbonate), Antipsychotics General (comprising oral 

ntipsychotics), Antipsychotics Depot Injections (comprising Long 

cting injectable antipsychotic formulations), and Anxiolytics. 

rimary outcome 

• The number of psychiatric inpatient admissions/annum under a 

CTO compared to being free from CTO status. Admissions were 

required to be of greater than 48 hours to exclude brief ad- 

missions for the purpose of administering depot antipsychotic 

medication due to refusal to accept treatment in the commu- 

nity. Depot antipsychotic medication cannot be given under 

force in the community so these admissions were excluded as 

they are not regarded as being a failure of compulsory commu- 

nity treatment. 

econdary outcomes 

• The number of psychiatric inpatient days/annum under a CTO 

compared to being free from CTO status. 

• Number of contacts with community psychiatric services under 

a CTO compared to being free from CTO status. 

• Rates of psychiatric medication dispensing under a CTO com- 

pared to being free from CTO status. 

• The moderating influences of ethnicity, diagnosis and medica- 

tion dispensing, in determining any of the above effects on in- 

patient admissions, admission days/annum, or psychiatric com- 

munity contacts. 

.2. Statistical analysis 

The clinical and demographic features of the study population 

ere summarised using standard descriptive statistics. The inci- 

ence of the key outcome measures for the study population were 

alculated for the periods on and off CTOs. Patients do not act as 

heir own controls; instead, the data was aggregated according to 

TO status. The grouped period for patients on CTOs was compared 

o the grouped period for patients off CTOs. This involved calcu- 

ating the person-years represented for each individual on and off

TOs within the total study period. The total number of the rel- 

vant outcome events both on and off CTOs for each individual 

ere then summed to calculate the rates on and off CTOs. A rate 

atio (RR) was calculated using these incidences by dividing the in- 

idence of the outcome measure on CTOs with the corresponding 

gure off CTOs. Rate ratios of less than one means that the out- 

ome is less likely on CTOs and rate ratios greater than one mean 

he outcome measure is more likely on CTOs. The 95% confidence 

ntervals for the incidence and ratio estimates were calculated us- 

ng the standard Poisson approximation [27] . Significant p values 

ere set at < 0.05. SPSS version 27 was used for analysis. 
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Rate ratios were calculated using the approach above for dif- 

erent sub-groups and sub-group combinations in order to better 

nderstand the impact of diagnosis, age, gender and ethnicity on 

he outcomes. Grouping and analysing the data in this form over 

he 10 year study period did not account for the time course or 

he number of CTOs for each individual. It enabled the calculation 

f robust outcome rates and rate ratios but was not amenable to 

tandard multivariate analysis. 

.3. Role of the funding source 

No specific funding was received for this study. 

. Results 

14,726 patients were placed under a CTO over the 10 year pe- 

iod between 1 January 2009 and 31 December 2018 (comprising 

.32% of New Zealanders) [28] . The mean incidence of CTO use 

or the study period was 95.5 CTOs/10 0,0 0 0. Table 1 summarises 

he socio-demographic variables. 50% of the study population was 

f European/other ethnicity, 34.3% were M ̄aori, 9.3% were Pacifika, 

nd 6.0% were of Asian ethnicity. The mean age of the population 

as 35 years. 59.7% were male. The mean deprivation score for the 

tudy population was seven. 57.7% of the study population received 

 Psychotic Disorder diagnosis over the study period. The median 

umber of periods in which a CTO was used for a participant over 

he time course of the study was two (IQR 1-4). Approximately 25% 

f the total study period was spent on CTOs. 

Key outcomes are summarised in Table 2 . For the overall study 

opulation, admission rates were 1 •01/annum on CTOs and 1 •08 

ff CTOs giving a RR of 0 •94, 95% CI 0.93-0.95, p < 0.01. When ad-

ission rates were considered according to gender, males but not 

emales were associated with a significant reduction in admissions 

hen on CTOs (RR males 0.91, 95% CI 0.90-0.93 p < 0.01, RR fe-

ales 0.99, 95% CI 0.97-1.01 p = 0.31). European/other (RR 0.90, 95% 

I 0.88-0.91 p < 0.01) and M ̄aori ethnicity (RR 0.96, 95% CI 0.94-

.97 p < 0.01) were associated with a reduced admission frequency 

n CTOs whereas there was no significant change in admission fre- 

uency for people of Pacifika ethnicity (RR 0.99, 0.95-1.03, p = 0.57). 

sian ethnicity was associated with increased admissions on CTOs 

RR 1.07 95% CI 1.00-1.13 p = 0.03). When diagnosis was consid- 

red, only the group with Psychotic Disorders were associated with 

educed admissions on CTOs whereas the non-Psychotic Disorder 

ategory were associated with increased frequency of admissions 

RR Psychotic Disorders 0 •82, 95% CI 0.81-0.83, p < 0.01, RR non- 

sychotic Disorders 1 •15, 95% CI 1.12-1.17, p < 0.01). 

For the overall study population, admission days/year were 

2 •39 on CTOs and 12 •74 off CTOs (RR 0 •97, 95% CI 0.97-0.98

 < 0 •01). When gender was considered there was a small signifi- 

ant increase in admission days/year for females on CTOs (RR 1.01, 

5% CI 1.00-1.02, p < 0.02). Admission days/year were shorter for 

atients of European/other (RR0.92, 95% CI 0.91-0.92, P < 0.01) and 
Table 1 

Characteristics of the study population (N = 14726) placed on a CTO be- 

tween 1/1/09-21/12/18. 

Male (N, %) 9792 (59.7) 

European/other (N, %) 7414 (50.3) 

M ̄aori (N, %) 5053 (34.3) 

Pacifika (N, %) 1374 (9.3) 

Asian (N, %) 885 (6.0) 

Age (Mean, SD) 35.2 (16.0) 

Psychotic Disorder diagnosis (N, %) 8941 (57.7%) 

Deprivation Index (Mean, SD) ∗ 7.0 (2.6) 

∗ Deprivation Index derived from census data to report deciles of de- 

privation with higher scores denoting greater deprivation. 
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4 
 ̄aori ethnicity (RR 0.98, 95% CI 0.97-0.98, p < 0.01) but were in- 

reased for patients of Pacifika (RR 1.08, 95% CI 1.07-1.09, p < 0.01) 

nd Asian ethnicity (RR 1.13, 95% CI 1.11-1.15, p < 0.01). A Psy- 

hotic Disorder diagnosis was associated with reduced admission 

ays/year on CTOs (RR 0.82, 95% CI 0.81-0.82, p < 0.01) whereas 

he group with non-Psychotic Disorders was associated with an in- 

rease in admission days/year when on CTOs (RR 1.25, 95% CI 1.25- 

.26, p < 0.01). 

Community contacts/year were increased in the presence of 

TOs for the overall sample (RR 3 •03, 95% CI 3.02-3.03 p < 0.01). 

ommunity contacts/year were also increased in the presence of 

TOs for all sub-groups. 

There was a significant association between increased medica- 

ion dispensing and treatment under a CTO for the overall sam- 

le (RR 2.27, 95% CI 2.27-2.28, p < 0.01) and for all medication sub- 

roups. This association was most striking for depot antipsychotics 

RR 3.68, 95% CI 3.66-3.70, p < 0.01). Table 3 summarises the asso- 

iations between CTO status, sub-groups, and dispensing of specific 

edication categories. 

We report the frequencies of brief admissions of less than 48 

ours duration (these were excluded from the primary outcome 

easure) to allow the impact of this exclusion to be evaluated. The 

requencies of brief admissions were 1.91/annum on CTOs com- 

ared to 1.95/annum off CTOs (RR 0.98, 95% CI 0.98-0.99, p < 0.01). 

e also completed a sensitivity analysis removing the highest 2.5% 

ate ratios for the primary outcome and recalculated the rate ratio 

or the primary outcome to assess whether outliers had an exces- 

ive influence on outcome. The original estimate RR of 0.94, 95% CI 

.93 to 0.95, p < 0.01 dropped to 0.90, 95% CI 0.89 to 0.91, p < 0.01. 

.1. Sub-group analysis 

Figure 1 illustrates the association between Psychotic Disorder 

tatus and the primary outcome of admission frequency accord- 

ng to age. This figure highlights the variable association between 

ge and admission frequency (those aged < 18 years had increased 

ates of admission rather than reduced rates on CTOs irrespective 

f diagnosis). Figure 1 also demonstrates the relationship between 

iagnosis and the primary outcome: Patients with a Psychotic Dis- 

rder diagnosis aged 18 + years were less likely to be admitted on 

 CTO whereas a non-Psychotic Disorder diagnosis was associated 

ith a lesser reduction in admissions (compared to Psychotic Dis- 

rders) and increased admission frequency on CTOs for most age 

roups. 

Figure 2 demonstrates the association between Psychotic Disor- 

er status and admission frequency according to gender. This figure 

emonstrates that admission frequency is reduced for both genders 

hilst on a CTO but only for those with a Psychotic Disorder diag- 

osis. 

Figure 3 demonstrates the association between Psychotic Dis- 

rder status and admission frequency according to ethnicity. This 

gure demonstrates that admission frequency for all ethnicities is 

educed whilst on a CTO but again only for those with a Psychotic 

isorder diagnosis. 

We also examined the relationship between Psychotic Disor- 

er status and admission length. Similar patterns to admission fre- 

uency data were observed for all ages, gender, and ethnicity. For 

ommunity contacts, these were increased for the overall sample 

nd when the sample was dichotomised according to diagnosis. For 

ach age, gender, and ethnicity comparison, the rate of increase in 

ommunity contacts on CTOs were greater for the Non-Psychotic 

isorder group compared to the Psychotic Disorder group. 

Figure 4 demonstrates the association between diagnosis and 

edication dispensing. Dispensing rates were increased in the 

resence of CTOs and differences in magnitude according to diag- 

osis are largely small with the exception of depot antipsychotics. 
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Table 2 

The relationship between CTO status and admissions/annum, admission days/annum, community contacts/annum, and medication dispens- 

ing/annum. 

Outcome Category On CTO Off CTO Rate ratio 95% CI P-value 

Admissions/annum Total population 1 •01 1 •08 0 •94 0.93 - 0.95 < 0 •01 

Male 1 •00 1 •10 0 •91 0.90 - 0.93 < 0 •01 

Female 1 •03 1 •04 0 •99 0.97 - 1.01 0 •31 

European/other 0 •96 1 •07 0 •90 0.88 - 0.91 < 0 •01 

M ̄aori 1 •10 1 •15 0 •96 0.94 - 0.97 < 0 •01 

Pacifika 1 •01 1 •02 0 •99 0.95 - 1.03 0 •57 

Asian 0 •85 0 •80 1 •07 1.00-1.13 0 •03 

Psychotic Disorder 1 •00 1 •21 0 •82 0.81 - 0.83 < 0 •01 

Non-Psychotic Disorder 1 •05 0 •91 1 •15 1.12-1.17 < 0 •01 

Admission days/annum Total population 12 •39 12 •74 0 •97 0.97 - 0.98 < 0 •01 

Male 12 •88 13 •77 0 •93 0.93 - 0.94 < 0 •01 

Female 11 •45 11 •34 1 •01 1.00-1.02 < 0 •01 

European/other 11 •51 12 •53 0 •92 0.91-0.92 < 0 •01 

M ̄aori 13 •35 13 •65 0 •98 0.97-0.98 < 0 •01 

Pacifika 13 •90 12 •87 1 •08 1.07-1.09 < 0 •01 

Asian 10 •89 9 •60 1 •13 1.11-1.15 < 0 •01 

Psychotic Disorder 12 •34 15 •11 0 •82 0.81-0.82 < 0 •01 

Non-Psychotic Disorder 12 •49 9 •96 1 •25 1.25-1.26 < 0 •01 

Community contacts/annum Total population 95 •98 31 •71 3 •03 3.02-3.03 < 0 •01 

Male 94 •89 32 •02 2 •96 2.96-2.97 < 0 •01 

Female 98 •07 31 •28 3 •14 3.13-3.14 < 0 •01 

European/other 85 •20 28 •79 2 •96 2.95-2.97 < 0 •01 

M ̄aori 107 •04 36 •95 2 •90 2.89-2.90 < 0 •01 

Pacifika 115 •79 37 •28 3 •11 3.09-3.12 < 0 •01 

Asian 80 •44 19 •70 4 •08 4.05-4.11 < 0 •01 

Psychotic Disorder 101 •90 38 •46 2 •65 2.64-2.65 < 0 •01 

Non-Psychotic Disorder 83 •10 23 •75 3 •50 3.49-3.51 < 0 •01 

Frequency of medication dispensing/annum Total population 68 •23 30 •01 2 •27 2.27-2.28 < 0 •01 

Male 62 •89 25 •98 2 •42 2.42-2.43 < 0 •01 

Female 78 •42 35 •49 2 •21 2.20-2.22 < 0 •01 

European/other 74 •28 34 •83 2 •13 2.13-2.14 < 0 •01 

M ̄aori 66 •68 27 •54 2 •42 2.41-2.43 < 0 •01 

Pacifika 50 •31 21 •17 2 •38 2.36-2.39 < 0 •01 

Asian 51 •75 17 •84 2 •90 2.86-2.93 < 0 •01 

Psychotic Disorder 68 •61 31 •27 2 •19 2.19-2.20 < 0 •01 

Non-Psychotic Disorder 67 •39 28 •52 2 •36 2.36-2.37 < 0 •01 

P-value refers to the statistical comparison of the rate-ratios compared to 1.00 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

< 18 18 - 25 25 - 35 35 - 45 45 - 55 55 - 65 65+

)
OTC no ton/

OTC( oitar et aR

Effect of CTO status on Admission frequency according to age 
and diagnosis

Non-Psycho�c Disorder diagnosis Psycho�c Disorder diagnosis

Figure 1. Rate ratio of admission frequency (95% Confidence Interval) according to age and Psychotic Disorder status. 

T

w

c

c

4
he rate ratio for dispensing of depot antipsychotics for those 

ithout a Psychotic Disorder was 5.60 (95% CI 5.54-5.67, p < 0.01) 

ompared to 2.86 (95% CI 2.83-2.88, p < 0.01) for those with a Psy- 
hotic Disorder. p

5 
. Discussion 

This study of real world data in New Zealand over a ten year 

eriod reports that CTOs are associated with reduced frequency 
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Table 3 

Frequency of medication dispensing/annum for sub-groups according to CTO status. 

Category Medication On CTO Off CTO Rate ratio 95% CIs P-value 

Male Antidepressant 5 •29 3 •20 1 •65 1.64-1.66 < 0 •01 

Anxiolytic 5 •22 2 •53 2 •06 2.05-2.08 < 0 •01 

Antipsychotic (depot) 6 •16 1 •74 3 •54 3.52-3.57 < 0 •01 

Antipsychotic (oral) 39 •07 15 •81 2 •47 2.46-2.48 < 0 •01 

Female Antidepressant 9 •08 6 •50 1 •40 1.39-1.41 < 0 •01 

Anxiolytic 7 •60 4 •21 1 •80 1.79-1.82 < 0 •01 

Antipsychotic (depot) 5 •40 1 •42 3 •80 3.76-3.84 < 0 •01 

Antipsychotic (oral) 46 •95 19 •79 2 •37 2.37-2.38 < 0 •01 

European/other Antidepressant 9 •32 6 •41 1 •45 1.45-1.46 < 0 •01 

Anxiolytic 8 •20 4 •51 1 •82 1.81-1.83 < 0 •01 

Antipsychotic (depot) 5 •72 1 •26 4 •54 4.50-4.59 < 0 •01 

Antipsychotic (oral) 43 •32 19 •34 2 •24 2.23-2.25 < 0 •01 

M ̄aori Antidepressant 4 •26 2 •97 1 •43 1.42-1.45 < 0 •01 

Anxiolytic 4 •37 2 •40 1 •83 1.81-1.85 < 0 •01 

Antipsychotic (depot) 6 •25 2 •06 3 •03 3.01-3.07 < 0 •01 

Antipsychotic (oral) 43 •17 16 •98 2 •54 2.53-2.55 < 0 •01 

Pacifika Antidepressant 2 •65 1 •73 1 •53 1.50-1.57 < 0 •01 

Anxiolytic 2 •57 0 •99 2 •60 2.53-2.68 < 0 •01 

Antipsychotic (depot) 5 •44 2 •29 2 •37 2.33-2.42 < 0 •01 

Antipsychotic (oral) 32 •99 13 •75 2 •40 2.38-2.42 < 0 •01 

Asian Antidepressant 4 •01 2 •91 1 •38 1.34-1.42 < 0 •01 

Anxiolytic 3 •18 1 •00 3 •18 3.07-3.30 < 0 •01 

Antipsychotic (depot) 5 •98 0 •98 6 •10 5.91-6.29 < 0 •01 

Antipsychotic (oral) 31 •35 11 •22 2 •79 2.77-2.83 < 0 •01 

Psychotic Disorder Antidepressant 5 •82 3 •77 1 •54 1.53-1.55 < 0 •01 

Anxiolytic 6 •05 3 •05 1 •98 1.97-2.00 < 0 •01 

Antipsychotic (depot) 6 •15 2 •15 2 •86 2.83-2.88 < 0 •01 

Antipsychotic (oral) 43 •49 19 •45 2 •24 2.23-2.24 < 0 •01 

Non-Psychotic Disorder Antidepressant 8 •26 5 •57 1 •48 1.47-1.49 < 0 •01 

Anxiolytic 5 •99 3 •47 1 •73 1.71-1.75 < 0 •01 

Antipsychotic (depot) 5 •36 0 •96 5 •60 5.54-5.68 < 0 •01 

Antipsychotic (oral) 38 •06 15 •19 2 •50 2.50-2.51 < 0 •01 

P-value refers to the statistical comparison of the rate-ratios compared to 1.00 
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Figure 2. Rate ratio of admission frequency (95% Confidence Interval) according to gender and Psychotic Disorder status. 
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nd length of admissions alongside increased community care and 

ispensing of psychiatric medication. Whilst significant differences 

or gender, ethnicity, and diagnosis exist for the key outcomes, the 

resence of a Psychotic Disorder diagnosis was a key factor in in- 

erpreting the overall effects of CTOs. 

The reductions in admission frequency and length for patients 

n CTOs for the overall sample were statistically significant. How- 

ver, these effects are small and unlikely to be discernible to clin- 

cians and families. Similarly, although positive CTO status was as- 

ociated with statistically significant increases in admission fre- 

uency and length for patients of female gender, Asian and Paci- 

ka ethnicity, the increases in rate ratios were also small and un- 

ikely to be evident to others. However, once the overall sample, 
6 
nd sub-groups were split according to Psychotic Disorder status, 

he reductions in frequency and length of admissions are notewor- 

hy. For example, patients with Psychotic Disorders have 18% less 

dmissions on CTOs. This can be contrasted with patients with- 

ut Psychotic Disorders who have 15% more admissions on CTOs. 

ot only were admissions reduced in frequency for patients with 

sychotic Disorders, the duration of these admissions was also re- 

uced. For patients with Psychotic Disorders, the average admis- 

ion days/annum reduced by approximately 3 days on CTOs com- 

ared to patients without Psychotic Disorders whose admission 

ays/annum increases by approximately 2.5 days. In our view, it is 

ikely that these reductions for patients with a Psychotic Disorder 

nd the increases for patients without Psychotic Disorders deserve 
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Figure 3. Rate ratio of admission frequency (95% Confidence Interval) according to ethnicity and Psychotic Disorder status. 
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ighlighting to clinicians and families and are important for men- 

al health services. We are aware of studies reporting that CTOs are 

ore commonly applied to patients with psychotic disorders (see, 

or example Harris et al [12] ) but are unaware of other studies re-

orting on the moderating effect of diagnosis on CTO efficacy. This 

nding has direct relevance for clinicians to consider when decid- 

ng on patients for whom to request CTOs and when considering 

linical outcomes they are seeking to achieve. 

The association between CTO status and frequency of psychi- 

tric community contacts and dispensing of medication was con- 

iderable. For the study population, positive CTO status was as- 

ociated with a three-fold increase in community contacts and a 

wo-fold increase in dispensing of medication. The relationship be- 

ween CTO status and medication dispensing was greatest for de- 

ot antipsychotics (rate ratio 3.68 for the overall sample and 5.60 

n the non-Psychotic Disorder group). The high rate ratio for de- 

ot antipsychotics for patients with Psychotic disorders is expected 

n the context of limited insight and non-adherence to oral med- 

cation that occurs with severe Psychotic Disorders [29] . It is ac- 

ompanied by a reduction in admission frequency and length. The 

ate ratio of depot antipsychotic medications for patients without 

sychotic Disorders is even higher without a corresponding reduc- 

ion in admissions. This is noteworthy and should focus the atten- 

ion of clinicians on whether appropriate clinical outcomes are be- 

ng achieved within the context of CTO treatment. From an ethi- 

al perspective there may be tangible benefits for patients with- 
7 
ut Psychotic Disorders on CTOs relating to increased contact with 

ommunity services. However, negative consequences of involun- 

ary depot medication and higher admission rates for this group 

onstitute a powerful argument for the limited use of CTOs and 

epot medications in this group. 

The findings of our study will help communication between 

linicians and families. It is clear that CTOs are associated with in- 

reased care and greater uptake of medication. CTOs are also asso- 

iated with reduced admissions for patients with Psychotic Disor- 

ers during times in which there are particular concerns about pa- 

ient safety and wellbeing. The findings can also be interpreted in 

ther ways. For example, some will conclude the data suggests the 

resence of a two tier system in which those under CTOs receive 

reater care from community services than voluntary patients. It 

an be argued that the marked increase in care is only associated 

ith marginal benefits with respect to reducing inpatient admis- 

ions and the cost-benefit analysis for using a CTO is unfavourable. 

hese views highlight the ethical dilemmas associated with com- 

ulsory treatment. 

The views of clinicians may not be shared by patients required 

o accept compulsory treatment or other members of society. It is 

mportant to note that increasing compulsory contact with com- 

unity psychiatric services and forced medication will be regarded 

y some as an unnecessary intrusion into private lives. Partic- 

larly when the clinical significance of the reduction in admis- 

ion frequency and length was considered to be marginal for the 
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verall study population. This issue is further highlighted by the 

uch higher rate of depot antipsychotic medication for patients 

ithout a psychotic disorder when on a CTO. In this group, CTOs 

ere associated with increased admission frequency and length 

hich suggests that one of the commonly stated goals for com- 

ulsory treatment is not being met. We therefore suggest that the 

ole of CTOs should be questioned for patients without Psychotic 

isorders. 

This was a real world study analysing routinely collected data. 

he study design addresses some of the limitations of RCTs eval- 

ating CTOs (the exclusion of violent patients, sample attrition, 

he provision of enhanced care, and the use of distant time points 

or outcome measurement). However, the observational nature of 

he study and lack of randomisation meant that we were unable 

o control for non-random elements in the study population over 

ime. For example, it is likely that illness severity fluctuates over 

ime and that CTOs are more likely to be in place when patients 

re most unwell. Therefore, if CTOs were an ineffective interven- 

ion, they would be associated with greater rather than fewer ad- 

issions due to the likelihood that CTOs are more likely to be used 

hen psychiatric illness is most severe. As the opposite finding oc- 

urred, our data suggests that CTOs are having their desired im- 

act by improving key outcome measures despite worsening ill- 

ess when they are in place. 

Although reviews of CTO studies have highlighted methodolog- 

cal differences and challenges for study design [5] , it is also likely 

hat that effectiveness of CTOs will vary according to the nature 

f clinical settings and jurisdictions in which they are applied. We 

ere therefore interested in evaluating CTOs in New Zealand. Al- 

hough an RCT is the best study design for clarifying CTO effective- 

ess, the ethical constraints that limited previous RCTs are consid- 

rable. Consequently, it seems unlikely that RCTs situated in real 

orld settings will be undertaken. Given the varying results of 

revious studies, there are benefits in the completion of this and 

imilar future studies to add to the pool of existing studies from 

hich wider conclusions can be drawn using systematic and meta- 

nalytic review. 

There are limitations to the use of real world datasets. In this 

tudy, the PRIMHD dataset relies on clinical coders to provide diag- 

ostic information. Issues that are reported in this context include 

he use of non-specific diagnostic codes and there is no require- 

ent to submit a primary diagnosis within the first three months 

f treatment [30] . We considered these factors to have minimal 

mplications for our study given the longer-term nature of disor- 

ers generally treated under CTOs. We believe that our categorisa- 

ion of Psychotic Disorder is likely to be specific but not necessarily 

ensitive. As such, the findings relating to Psychotic Disorder are 

ikely to represent a conservative estimation of effects relating to 

iagnosis. The Pharmaceutical Collection captures the vast majority 

f all scripts presented to pharmacies in New Zealand. Although 

ispensing data does not record compliance with medication, the 

hange in frequency of dispensing according to CTO status in our 

tudy appears both statistically and clinically significant. 

In conclusion, we have completed a large study evaluating the 

ffectiveness of CTOs over a ten year period in New Zealand. CTOs 

ere associated with statistically significant reductions in admis- 

ion frequency and admission length, and clinically significant in- 

reases in community care and dispensing of medication. The pres- 

nce of a Psychotic Disorder was a key determinant in under- 

tanding the overall effects of CTO application. Sub-group analy- 

es demonstrated that the reductions in admission frequency and 

dmission length were only present for those with a Psychotic Dis- 

rder . When it is considered that CTOs are used during periods of 

orsening illness, we regard these findings to be clinically signif- 

cant and supportive of CTO use particularly for those with Psy- 

hotic Disorders in the New Zealand context. 
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