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Surgical outcomes for people with serious mental 
illness are poorer than for other patients: a systematic 
review and meta- analysis
Kate E McBride1,2, Michael J Solomon3, Paul G Bannon2, Nicholas Glozier2, Daniel Steffens3

Patients with serious mental illness who require surgical 
care are routinely treated in non- psychiatric hospitals.1 As 
the prevalence of serious mental illness is relatively low 

(2– 3% in Australia2), it is unsurprising that surgeons only infre-
quently ask patients about their mental health before operations, 
and lack confidence in caring for these vulnerable and complex 
patients.3

Serious mental illness should be treated like any other medical 
comorbidity and managed pro- actively, both before and after 
surgery, to optimise the patient’s care. This ideal is realised for 
some surgery types, such as solid organ transplantation and 
bariatric surgery,4,5 but established care pathways for patients 
undergoing routine surgical treatment are rare. Further, patients 
with serious mental illnesses have a higher burden of chronic 
disease,6 experience negative attitudes from a range of health 
professionals,7- 11 and may find navigating complex health sys-
tems difficult.12,13

Several studies have investigated surgical outcomes for people 
with serious mental illness, but there have been few reviews; 
findings with regard to relative mortality and morbidity have 
been mixed, and the overall risk for these vulnerable patients 
is unclear. The aim of our systematic review and meta- analysis 
was to develop a greater understanding of the association be-
tween having a serious mental illness and outcomes of elective 
surgery for adults, including in- hospital and 30- day mortality, 
hospital re- admission, post- operative complications, and hospi-
tal length of stay.

Methods

We employed the methods recommended by the Cochrane 
Methods Prognosis Group14 and our review protocol concords 
with the PRISMA- P statement15 (PROSPERO registration, 
CRD42018080114; 30 January 2018).

Search strategy

We searched MEDLINE, EMBASE, PsychINFO, and the 
Cochrane Library for publications in English to 30 July 2018 of 
studies that examined associations between having a serious 
mental illness and surgical outcomes in adults who underwent 
elective surgery; the final search was conducted on 15 August 
2018 (online Supporting Information, table 1). Two authors (KM, 
DS) screened all titles and abstracts and excluded irrelevant 
publications. Two authors (KM, DS) independently evaluated 
the full text of potentially eligible articles. Disagreements were 
resolved by discussion or by consulting a third reviewer (MS).

Eligibility criteria

We included peer- reviewed publications in our systematic re-
view if they reported data for patients aged 18 years or more 

who underwent elective surgery; a pre- operation measure of se-
rious mental illness; post- operative outcomes, as defined below; 
and a measure of association between having a serious mental 
illness before the operation and post- operative outcomes, or data 
that permitted assessment of such an association. Studies solely 
concerned with delirium, children, emergency surgery, case re-
ports, case series with fewer than ten patients, and qualitative 
studies were excluded.16

Outcome measures

The primary outcomes assessed were in- hospital mortality, 30- 
day mortality, post- operative complications, and length of hos-
pital stay. Secondary outcomes were admission to and length of 
stay in intensive care, blood transfusions, non- routine discharge, 
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Abstract
Objective: To assess the association between having a serious 
mental illness and surgical outcomes for adults, including in- 
hospital and 30- day mortality, post- operative complications, and 
hospital length of stay.
Study design: Systematic review and meta- analysis of publications 
in English to 30 July 2018 of studies that examined associations 
between having a serious mental illness and surgical outcomes for 
adults who underwent elective surgery. Primary outcomes were 
in- hospital and 30- day mortality, post- operative complications, and 
length of hospital stay. Risk of bias was assessed with the Quality 
in Prognosis Studies (QUIPS) tool. Studies were grouped by serious 
mental illness diagnosis and outcome measures. Odds ratios (ORs) 
or mean differences (MDs), with 95% confidence intervals (CIs), 
were calculated in random effects models to provide pooled effect 
estimates.
Data sources: MEDLINE, EMBASE, PsychINFO, and the Cochrane 
Library.
Data synthesis: Of the 3824 publications identified by our search, 
26 (including 6 129 806 unique patients) were included in our 
analysis. The associations between having any serious mental 
illness diagnosis and having any post- operative complication (ten 
studies, 125 624 patients; pooled effect: OR, 1.44; 95% CI, 1.15– 1.79) 
and a longer stay in hospital (ten studies, 5 385 970 patients; MD, 
2.6 days; 95% CI, 0.8– 4.4 days) were statistically significant, but 
not those for in- hospital mortality (three studies, 42 926 patients; 
OR, 1.21; 95% CI, 0.69– 2.12) or 30- day mortality (six studies, 83 013 
patients; OR, 1.85; 95% CI, 0.86– 3.99).
Conclusions: Having a serious mental illness is associated with 
higher rates of post- operative complications and longer stays 
in hospital, but not with higher in- hospital or 30- day mortality. 
Targeted pre- operative interventions may improve surgical 
outcomes for these vulnerable patients.
Systematic review registration: PROSPERO, CRD42018080114 
(prospective).

mailto:
https://orcid.org/0000-0002-9715-860X
mailto:Kate.McBride@health.nsw.gov.au
mailto:Kate.McBride@health.nsw.gov.au
https://doi.org/10.5694/mja2.51009


380

Meta-analysis
M

JA
 2

14
 (8

) ▪
 3

 M
ay

 2
02

1

380

discharge destination, hospital costs, pain, adverse events, and 
re- admission within 30 days of discharge.

“Any serious mental illness” was defined as including adjust-
ment disorder, affective disorder, anxiety, bipolar disorder, de-
pression, mood disorder, mental retardation, neurotic disorder, 
obsessive– compulsive disorder, panic disorder, personality dis-
order, post- traumatic stress disorder (PTSD), psychosis, schizo-
phrenia, somatisation, substance misuse- related mental health 
disorder, and Tourette syndrome.

“Any post- operative complication” was defined as including 
anastomotic strictures or failure, anaemia, bleeding or blood 
transfusion, bowel obstruction, cardiovascular complication, 
cerebral spinal fluid leak, death, deep wound infection, deep 
vein thrombosis or venous thrombo- embolism, diarrhoea, 
not being discharged from hospital within 30 days of sur-
gery, gastrointestinal complication, ileus, infection, infected 
seroma, intra- abdominal abscess, intra- operative complica-
tion, intubation, mechanical wound complication, meningi-
tis, myocardial infarction, pneumonia, pulmonary embolism 
or complication, re- intervention using percutaneous, endo-
scopic or operative techniques, renal failure, return to the-
atre, septicaemia, stroke, superficial site infection, surgical 
site infection, urinary complication, urinary tract infection, 
wound complications, infections or dehiscence, and “other 
complications”.

Pain was defined as any measure of pain in hospital or within 30 
days of hospital discharge.

Data extraction and quality assessment

Two authors (KM, DS) independently collated data from each 
included review in standardised data extraction forms: sample 
characteristics (age, sex), specialty type, serious mental illness 
type and assessment methodology, and primary and secondary 
outcome measures. Quality of evidence was assessed with the 
Quality In Prognosis Studies (QUIPS) tool.14 Two authors (KM, 
DS) independently assessed the risk of bias; disagreements were 
resolved by discussion.

Statistical analysis

Studies were grouped by serious mental illness and post- 
operative outcomes. When possible, a subgroup analysis was 
based on objective classifications of serious mental illness; ie, 
International Classification of Diseases, ninth or tenth revisions 
(ICD- 9 or ICD- 10) codes, or clinical diagnosis.

Meta- analyses were conducted in Comprehensive Meta- 
Analysis, version 3 (Biostat). Odds ratios (ORs) or mean differ-
ences (MDs) were calculated (with 95% confidence intervals 
[CIs]) in random effects models to provide pooled effect esti-
mates for each analysis. When meta- analysis was not possible 
because of data heterogeneity or because the results could not be 
merged as “any serious mental illness”, the results of the individ-
ual studies were described qualitatively.

Results

A total of 3824 publications were identified by the initial data-
base search. After removing duplicates and screening titles and 
abstracts, the full text of 79 articles was assessed for eligibility. 
Twenty- six studies17- 42 that investigated the association between 
serious mental illness prior to an operation and post- operative 
outcomes were included in our review (Supporting Information, 
figure 1).

Characteristics of the included studies

The included studies covered a range of surgical specialties: mixed 
specialties (585 930 patients in total),17,20,22,28,29,31,40 and orthopaedic 
(5 383 241 patients),18,21,23,27,32,37 colorectal or gastrointestinal (24 801 
patients),19,25,26,41 cardiothoracic or vascular (611 patients),34- 38  
bariatric (21  405 patients),30,33 breast (40  251 patients),24,39 and 
plastic surgery (116  597 patients);42 a total of 6  129  806 unique 
patients were included. Study sample sizes ranged between 2134 
and 5 339 284 patients.32 The mean age of patients was 54.5 years 
(standard deviation, 15.0 years); 3 095 939 were men (52%) (each 
based on 23 articles that reported age and sex).

Serious mental illness was diagnosed with an objective mea-
sure (eg, ICD diagnosis codes) or by a psychiatrist in 19 stud-
ies; in seven studies, it was determined with a validated patient 
self- report instrument. The investigated diagnoses were any 
serious mental illness,17,19,24- 26,28,30,31,34,41,42 depression,17,18,20- 

22,25,32,33,35- 37,39,40 anxiety,17,23,32,35,38,39,41 schizophrenia,22,25,27,29,31,32 
bipolar disorder,17,22 and PTSD17,22 (Supporting Information, 
table 2).

Risk of bias

Overall risk of bias was low in eighteen studies.17,20- 22,24- 26,29- 33,36- 

38,40- 42 Five studies were assessed as having a moderate risk of bias 
because of problems with study participation, outcome measure-
ments, confounding, or poor statistical analysis.18,19,23,28,35 Three 
studies were assessed as having a high risk of overall bias be-
cause of problems with study attrition, prognostic measures, con-
founding, or statistical analysis.27,34,39 Risk of study confounding 
was low in 20 studies that measured and adjusted for key con-
founders, such as age, sex, ethnic background, and comorbid 
medical conditions that can affect surgical outcomes17,18,20- 22,24- 

26,28- 33,36- 38,40- 42 (Supporting Information, table 3).

Primary outcomes

In- hospital and 30- day mortality

Five studies investigated the association between hav-
ing a serious mental illness and in- hospital death.17,31,32,35,38 
(Supporting Information, figure 2). There was no significant 
association between having any serious mental illness and in- 
hospital mortality (three studies, 42 926 patients; OR, 1.21; 95% 
CI, 0.69– 2.12),17,31,38 nor statistically significant associations 
specifically with depression,17,32,35 anxiety,17,32,38 or schizo-
phrenia.31,32 Similarly, no significant associations were found 
in studies that reported only objective measures for determin-
ing serious mental illness (any serious mental illness17,31 or 
depression17,32).

Eight studies investigated the association between having a 
serious mental illness and death within 30 days of discharge 
(Supporting Information, figure 3).17,19,22,25,28,29,37,40 No asso-
ciation was found with having any serious mental illness (six 
studies, 83 013 patients; OR, 1.85; 95% CI, 0.86– 3.99),17,19,25,28,29,37 
nor specifically with depression,17,22,37,40 anxiety,17,40 schizophre-
nia,22,29 bipolar disorder,17,22 or PTSD.17,22 Similarly, no signifi-
cant associations were found in studies that reported objective 
measures for determining serious mental illness (any serious 
mental illness17,19,25,28,29 or depression17,22,40).

Post- operative complications

The association between having a serious mental illness and post- 
operative complications was investigated in 17 studies,18- 20,22,24- 

26,28,29,31- 34,37,38,40,41 15 of which we included in our meta- analysis. 
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The association between having any serious mental illness diag-
nosis and having any post- operative complication (ten studies, 
125  624 patients) was statistically significant19,24- 26,28,29,31,33,37,41 
(pooled effect: OR, 1.44; 95% CI, 1.15– 1.79) (Box 1). Restricting 
analysis to studies that used objective measures for determin-
ing serious mental illness diagnoses (eight studies, 115  704 
patients)19,24- 26,28,29,31,41 yielded a similar result (pooled effect: 
OR, 1.41; 95% CI, 1.11– 1.79).

Associations between having any serious mental illness and 
five complications were each statistically significant: bleeding 
(pooled effect: OR, 1.29; 95% CI, 1.18– 1.41),20,29 infection (pooled 
effect: OR, 1.75; 95% CI, 1.26– 2.43),26,38,40 pneumonia (pooled 
effect: OR, 2.67; 95% CI, 1.50– 4.74),18,19,25,29,41 stroke (pooled ef-
fect: OR, 1.42; 95% CI, 1.22– 1.65),29,34 and urinary complications 
(pooled effect: OR, 1.41; 95% CI, 1.23– 1.60).18- 20,41

Two studies that investigated the association between having 
a serious mental illness and post- operative complications were 
not included in our meta- analysis because of the heterogeneity 
of the data collected22 or because data were reported by indi-
vidual diagnosis and could not be combined into “any serious 
mental illness”.32 One of these studies (321 131 patients) found 
that post- operative complications were significantly more fre-
quent among patients with schizophrenia than among patients 
with bipolar disorder, PTSD, or major depressive disorder.22 The 
other study (5 339 284 patients) found significantly higher rates 
of wound complications, pulmonary embolism, and blood trans-
fusion, but not of other complications, in patients with depres-
sion, anxiety, or schizophrenia than in patients without these 
disorders. Patients with schizophrenia had more severe post- 
operative complications than patients with depression, anxiety, 
or no serious mental illness32 (Supporting Information, table 4).

Length of hospital stay

The association between having a serious mental illness and 
hospital length of stay was investigated in 18 studies,18,19,21,23- 

26,28- 32,36- 41 ten of which were included in our meta- analysis 
(Box 2). The pooled results of these ten studies (5 385 970 pa-
tients) indicated that the mean length of hospital stay was sig-
nificantly greater for patients with any serious mental illness 
than for patients without such illnesses (pooled effect: MD, 2.6 
days; 95% CI, 0.8– 4.4 days).18,19,25,26,28,29,32,37- 39 Restricting analy-
sis to studies that included an objective measure for determin-
ing the serious mental illness diagnosis18,19,25,26,28,29,32 yielded a 
similar result (pooled effect: MD, 0.8 days; 95% CI, 0.5– 1.2 days)

The mean hospital stay was longer for patients with schizophrenia 
than for those without schizophrenia (pooled effect: MD, 11.8 days; 
95% CI, 4.8– 18.7 days)29,32 but differences for patients with depres-
sion18,32,37,40 or anxiety32,38,40 were not statistically significant.

Associations between having a serious mental illness and hos-
pital length of stay were also assessed by seven other stud-
ies.21,23,24,30,31,35,41 Four studies found patients with serious 
mental illness stayed significantly longer in hospital, including 
those with any serious mental illness,24,31 anxiety,23 or depres-
sion,36 while three studies found that serious mental illness 
was not associated with significantly longer hospital length of 
stay21,30,41 (Supporting Information, table 4).

Secondary outcomes

Intensive care: admission and length of stay

One study (44 835 patients) found that the odds of post- operative 
admission to intensive care were significantly higher for patients 

with schizophrenia than for those without a serious mental 
illness (OR, 1.65; 95% CI, 1.54– 1.76).29 Another study (180 pa-
tients) found no significant difference in the length of intensive 
care stay for patients with and without anxiety38 (Supporting 
Information, table 4).

Pain

Three studies compared post- operative pain in surgical pa-
tients with or without serious mental illnesses; the two we 
included in our meta- analysis assessed post- operative pain 
scores for patients with either anxiety or depression.35,39 
Patients with anxiety had significantly higher mean pain 
scores (pooled effect: MD, 22.0 points; 95% CI, 14.0– 29.9 points); 
those with depression had significantly higher pain scores one 
day after their operations than patients without depression, 
as assessed with the Beck Depression Inventory (BDI; pooled 
effect: MD, 15.3 points; 95% CI, 3.4– 26.6 points) but not with 
the Hospital Anxiety and Depression Scale (HADS; pooled ef-
fect: MD, 9.4 points; 95% CI, – 0.2 to 19.0 points) (Supporting 
Information, figure 4).

Another study (75 patients) found that post- operative pain scores 
for surgical patients with schizophrenia were significantly lower 
than for a control group two, five and 24 hours and five days 
after their operations27 (Supporting Information, table 4).

Non- routine hospital discharge and discharge destination

One large study (5  339  284 patients) found that patients with 
schizophrenia (OR, 4.30; 95% CI, 4.00– 4.60), depression (OR, 1.40; 
95% CI, 1.30– 1.40), or anxiety (OR, 1.20; 95% CI, 1.20– 1.20) were 
each significantly more likely to be discharged to a rehabilita-
tion facility than patients without these conditions.32 Another 
study (23 890 patients) found that routine discharges were sig-
nificantly less likely for patients with serious mental illnesses 
(OR, 0.88; 95% CI, 0.83– 0.94) and that home health care at dis-
charge was more likely than for those without psychiatric diag-
noses (OR, 1.13; 95% CI, 1.06– 1.20).41

Hospital costs

Mean in- hospital costs for patients who had any serious men-
tal illness were found by two American studies to be signifi-
cantly higher than for patients who did not (pooled effect: 
MD, $US851; 95% CI, $US8 –  $US1693; Supporting Information, 
figure 5).24,29 Another study (5569 patients), excluded from 
our meta- analysis, also reported significantly higher costs 
for patients who had with psychiatric illnesses31 (Supporting 
Information, table 4).

Hospital re- admission

The pooled results of five studies that investigated the asso-
ciation between any serious mental illness and hospital re- 
admission within 30 days of discharge18,22,28,30,42 indicated that 
patients with any serious mental illness were almost twice as 
likely to be re- admitted to hospital within 30 days as other pa-
tients (OR, 1.91; 95% CI, 1.17– 3.10); the difference for patients 
with depression was not statistically significant18,22 (Supporting 
Information, figure 6).

Adverse events

A study that investigated the association between serious men-
tal illness and adverse events (83 patients) found that patients 
with serious mental illness were more likely to be physically 
restrained (OR, 5.60; 95% CI, 1.87– 16.8) and exhibit resistant 
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1 Meta- analyses of the association between having a serious mental illness diagnosis and post- surgical complications

CI = confidence interval; NR = not reported. ◆
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behaviour after their operation (OR, 11.0; 95% CI, 3.35– 36.1) than 
patients without serious mental illnesses.25

Discussion

We found that several surgical outcomes were more likely for 
people with serious mental illnesses than for other patients, 
including greater risk of post- operative complications, longer 
stays in hospital, higher inpatient costs, and greater risk of re- 
admission within 30 days of discharge. Rates of in- hospital or 
30- day death were similar for patients with or without serious 
mental illness, but these events are generally rare (0.08% of all 
surgical patients).43 Further, our findings suggest that surgi-
cal patients with serious mental illness probably stay in hospi-
tal longer because of post- operative complications rather than 
behavioural disturbances or other confounders linked to their 
mental illness diagnosis, including medical comorbidity. Given 
both the small number of studies that reported the secondary 
surgical outcomes we investigated and their mixed findings, our 
conclusions regarding the influence of having a serious mental 
illness on the experience of surgical patients in intensive care, 
post- operative pain, behavioural adverse events, and discharge 
destination were limited. With the exception of pain in patients 
with schizophrenia, we identified no surgical outcome for which 
outcomes were better for patients with serious mental illness 
than for patients without such illnesses.

Our review is the first to include a meta- analysis of the surgi-
cal outcomes we investigated, but a few reviews have examined 
differences in post- operative complications and hospital length 
of stay for surgical patients with serious mental illness. A 2007 
systematic review44 included findings from 12 studies of pa-
tients who had undergone elective or emergency surgery (in-
cluding eight by one group of investigators). The frequencies of 

post- operative complications and death were higher for patients 
with schizophrenia (ten studies) and rates of post- operative de-
lirium were higher for patients with major depressive disorders 
(two studies) than for patients without these disorders. The re-
view authors could not identify any studies that examined sur-
gical outcomes for patients with other serious mental illness 
diagnoses.44 A 2005 systematic review45 found that the results 
of 15 studies of service use by medical and surgical inpatients 
with mental disorders, including six with surgical cohorts, were 
mixed; the authors concluded that considering only hospital 
length of stay was too narrow an approach for assessing resource 
use. In 2014, a non- systematic review of the treatment of people 
with mental disorders in non- psychiatric hospitals (32 studies) 
found that post- operative complications were more frequent and 
mean hospital stay longer for patients with mental disorders.1

Our findings suggest opportunities for optimising surgical 
outcomes for patients with serious mental illnesses, including 
testing a range of interventions, such as pre- surgery screening 
tools,46 collaborative care models that enhance communication 
between and linkage of surgical and mental health teams,47 and 
improving awareness in inpatient clinical teams of the needs 
of patients with serious mental illness.48 Associations between 
post- operative surgical outcomes and specific serious mental ill-
ness diagnoses should also be investigated, including substance 
misuse and eating disorder diagnoses, data for which are not 
currently available.

Strengths and limitations of our review

Strengths included our prospective registration of the protocol 
of our review with the PROSPERO registry, the very large over-
all sample size (more than 6 million patients), the number and 
quality of the included studies (risk of bias deemed to be low in 

2 Meta- analyses of the association between pre- operative serious mental illness diagnosis and length of hospital stay

CI = confidence interval; SD = standard deviation. ◆
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18 of 26 included publications), and our separate analysis of the 
19 studies that employed objective measures of serious mental 
illness and thereby included more comparable data.

Limitations included the heterogeneity of patients grouped ac-
cording to both surgical specialty and mental illness diagnosis, 
which did not allow analysis by clinical severity of illness. This 
problem is related to the broader lack of recognition of differ-
ences in the presentation of each mental disorder, and should 
be taken into consideration when interpreting our results. 
Although subgroup analyses were performed when possible, 
the method for determining serious mental illness diagnoses 
may have influenced our results. Of the 19 studies employing 
objective measures, ICD codes were retrospectively reviewed 
in twelve, an approach that underestimates the prevalence of 
chronic medical conditions, including serious mental illnesses.49 
Indeed, ICD codes for mental disorders are only allocated to pa-
tients who require treatment or resources related to these disor-
ders during their admission; that is, patients with active illness 

but not those with stable mental health. Six different tools were 
used in the seven studies that employed subjective measures 
for determining diagnoses; although validated for this purpose, 
each has limitations, including the fact that they capture symp-
toms but not necessarily clinically defined disorders.36

Conclusion

Our systematic review and meta- analysis indicate that hav-
ing a serious mental illness is associated with higher rates of 
post- operative complications, longer stays in hospital, higher 
inpatient costs, and a higher rate of re- admission within 30 
days of discharge, but not with higher in- hospital or 30- day 
mortality.
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