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Effect of implementation of a smoke-free policy on physical 
violence in a psychiatric inpatient setting: an interrupted 
time series analysis
Debbie Robson, Gilda Spaducci, Ann McNeill, Duncan Stewart, Tom J K Craig, Mary Yates, Lisa Szatkowski

Summary
Background Smoke-free policies are important to protect health and reduce health inequalities. A major barrier to 
policy implementation in psychiatric hospitals is staff concern that physical violence will increase. We aimed to assess 
the effect of implementing a comprehensive smoke-free policy on rates of physical assaults in a large UK mental 
health organisation.

Methods We did an interrupted time series analysis of incident reports of physical assault 30 months before and 
12 months after the implementation of the policy in the inpatient wards of South London and Maudsley National 
Health Service Foundation Trust, London, UK. We used a quasi-Poisson generalised additive mixed model to model 
the monthly incidence of physical assaults as a function of several explanatory variables.

Findings 4550 physical assaults took place between April 1, 2012, and Sept 30, 2015; 225 (4·9%) of which were 
smoking-related. After adjustment for temporal and seasonal trends and key confounders (sex, age, schizophrenia or 
related disorders, or having been sectioned under the Mental Health Act), there was a 39% reduction in the number 
of physical assaults per month after the policy introduction compared with beforehand (incidence rate ratio 0·61, 
95% CI 0·53–0·70; p<0·0001).

Interpretation Introduction of a comprehensive smoke-free policy appeared to reduce the incidence of physical assaults. 
Adequately resourced smoke-free policies could be part of broader violence reduction strategies in psychiatric settings.

Funding National Institute for Health Research Collaboration for Leadership in Applied Health Research and Care 
South London (King’s College Hospital NHS Foundation Trust).

Introduction
Smoking tobacco during an admission to a psychiatric 
hospital has been a long-standing, accepted, and 
expected cultural norm, and a major contributor to the 
health inequalities experienced by people using these 
services. This smoking culture has been challenged in 
the past few years; many countries have introduced 
smoke-free policies in mental health settings in line 
with policies in other enclosed public places.1,2 In 2013, 
the National Institute for Health and Care Excellence3,4 
recommended that health organisations in England, 
Northern Ireland, and Wales, implement comprehensive 
smoke-free policies that incorporate: clinical pathways 
to improve the identification, referral, and treatment of 
smokers; staff training; prohibition of smoking in 
hospital grounds and buildings; and no staff-facilitated 
smoking. Findings from surveys suggest that a major 
barrier to implementing smoke-free policies is staff 
perceptions that they will result in increased physical 
violence.5

Staff working in psychiatric services are often exposed to 
violence during the course of their work. Findings from a 
meta-analysis of 35 studies, including 23 972 inpatients, 
showed that 17% of inpatients committed at least 
one violent act during a hospital admission.6 In 2014–15, 
there were 45 220 physical assaults against UK National 

Health Service (NHS) staff working in psychiatric settings 
(187 assaults per 1000 staff), compared with 19 167 assaults 
in general acute settings (21 per 1000 staff).7 The adverse 
effects of violence include injury, fear, low morale, stress, 
and staff absence.8,9

Previous evidence of the effect of smoke-free policies 
on physical violence showed a reduction,10–13 no change,14,15 
or an increase in violence towards staff, but a 
reduction in patient-toward-patient violence.16 Findings 
from four studies that combined verbal and physical 
violence showed no change in overall violence,17 a 
decrease,18,19 and an increase.20 Differences in methods 
between studies are evident and no previous study 
has controlled for time, seasonality, and potential con-
founders that might have affected rates of violence. 
Rigorous methods for the evaluation of intended and 
unintended consequences of smoke-free policies are 
needed. We aimed to investigate the effect of implemen-
tation of a comprehensive smoke-free policy on the 
number of physical assaults in a large psychiatric 
organisation in the UK.

Methods
Study design and participants
In this study, we used an interrupted time series design, 
which is increasingly the method of choice for evaluating 
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the impact of a policy change or quality improvement 
initiatives.21 An interrupted time series is one of the 
more robust quasi-experimental research designs, par-
ticularly when the investigator does not have control over 
the implementation of an intervention, or when a 
randomised controlled trial is unfeasible.22 The method 
allows the incidence of an outcome after policy intro-
duction to be compared with that beforehand, while 
filtering out the effect of any underlying temporal or 
seasonal changes or variations in other potentially 
confounding variables.23 For example, evidence of 
associations between a diagnosis of schizophrenia and 
violence in psychiatric inpatient units suggests that fewer 
schizophrenia admissions might result in a lower rate of 
violence.6,24

The study took place in the inpatient wards of South 
London and Maudsley NHS Foundation Trust (SLaM), 
a psychiatric NHS organisation in London, UK. SLaM 
has four hospitals, with about 50 wards and 800 beds, 
providing a wide range of specialist services to approx-
imately 1·1 million people. An indoor smoke-free policy 
was implemented in 2008, after which smokers were 
escorted to ward gardens for short supervised periods 
throughout the day to smoke; in July, 2014, an average 
of 2 h, 23 min a day of clinical time was spent per ward 
supervising smoking.25

A comprehensive smoke-free policy across the four 
hospital sites started from Oct 1, 2014. Preparations for 
this began 12 months earlier, including engagement 
events for staff and patients, enhancing the electronic 
patient health record to include mandatory recording 
of smoking status, supporting staff to reduce smoking 

breaks, staff education, and training. The smoke-free 
policy includes the prohibition of smoking in the 
buildings and grounds of all hospital premises, no staff-
facilitated smoking, and a tobacco dependence treatment 
pathway. Treatment includes offering smokers nicotine 
replacement therapy (NRT) within 30 min of arrival on 
the ward, and combination NRT for the duration of 
admission from ward staff trained in smoking cessation 
or dedicated hospital tobacco dependence treatment 
advisers. The use of disposable electronic (e)-cigarettes is 
allowed. These are purchased by patients rather than 
supplied by the hospital, and patients can use them in 
single bedrooms, but not communal areas. If used, 
e-cigarettes need to be included in the patient’s care plan. 
The policy is supported by an ongoing staff training 
programme in smoking cessation and management of 
temporary abstinence.

Participants were those receiving inpatient treatment 
on adult wards (aged 18 years or older) up to 30 months 
before the policy was implemented and up to 12 months 
after (April 1, 2012, to Sept 30, 2015; 42 datapoints, 
30 before policy implementation and 12 after); violence 
was reported and recorded consistently during this time. 
The study period allowed us to assess and model any 
seasonal variation in violence over the course of each 
year. We included patients from 38 wards caring for 
people with psychosis, mood, addiction, and dementia 
disorders. We excluded patients from forensic wards 
because patients had been exposed to a comprehensive 
smoke-free policy longer than patients in adult wards. 
We excluded child and adolescent wards because 
smoking has historically been prohibited on those wards.

Research in context

Evidence before this study
We searched electronic databases MEDLINE, Embase, and 
PsycINFO from date of inception to October, 2016, using 
combinations of terms related to diagnosis, hospital, smoking, 
and violence, (eg, “schizophrenia” OR “psychosis” OR “severe 
mental illness OR “mental hospital” OR “mental health unit” OR 
“psychiatric unit” AND “smoking” OR “smoking cessation” OR 
“cigarettes” OR “smok*” OR “smokefree policies” OR “smoking 
ban” AND “violen*” OR “assault” OR “aggression”). Two further 
studies were published since October, 2016. We identified 
seven studies that focused on physical violence after smoke-free 
policy implementation: four studies reported a decrease in 
physical violence after implementation; two reported no 
change; one found an increase in violence towards staff, but a 
reduction in patient-toward-patient violence. Four other studies 
combined rates of verbal and physical violence; one reported no 
change, two reported a decrease, and one reported an increase, 
which continued after the policy was discontinued. There were 
methodological differences between studies: the shortest 
evaluations were 2 weeks before and after policy 
implementation and the longest was 2 years after policy 

implementation; sample sizes ranged from 31 to 
298 participants; a variety of measures of violence were used 
including observational rating scales and incident reports. No 
study controlled for time, seasonality, and potential 
confounders that might have impacted on rates of violence.

Added value of this study
This is the first study, to our knowledge, to evaluate the effect 
of implementing a comprehensive smoke-free policy in mental 
health settings on rates of violence, by using a robust 
methodology, which takes account of other variables that 
might influence trends over time.

Implications of all the available evidence
Our study adds to previous findings that showed that 
implementation of smoke-free policies does not lead to an 
increase in physical violence, as is often feared by mental health 
clinicians. Providing that implementation of policies are 
supported by adequately resourced treatment pathways and 
delivered by a competent workforce, mental health 
organisations should not delay in implementing such policies 
because of the fear of physical violence.
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