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Background. Little is known about the precursors of suicide risk among primary-care patients. This study aimed to
examine suicide risk in relation to patterns of clinical consultation, psychotropic drug prescribing, and psychiatric diag-
noses.

Method. Nested case-control study in the Clinical Practice Research Datalink (CPRD), England. Patients aged516 years
who died by suicide during 2002–2011 (N = 2384) were matched on gender, age and practice with up to 20 living control
patients (N = 46 899).

Results. Risk was raised among non-consulting patients, and increased sharply with rising number of consultations in
the preceding year [512 consultations v. 1: unadjusted odds ratio (OR) 6.0, 95% confidence interval (CI) 4.9–7.3].
Markedly elevated risk was also associated with the prescribing of multiple psychotropic medication types (55 types
v. 0: OR 62.6, CI 44.3–88.4) and with having several psychiatric diagnoses (54 diagnoses v. 0: OR 31.1, CI 19.3–50.1).
Risk was also raised among patients living in more socially deprived localities. The confounding effect of multiple psy-
chotropic drug types largely accounted for the rising risk gradient observed with increasing consultation frequency.

Conclusions. A greater proportion of patients with several psychiatric diagnoses, those prescribed multiple psychotrop-
ic medication types, and those who consult at very high frequency might be considered for referral to mental health ser-
vices by their general practitioners. Non-consulters are also at increased risk, which suggests that conventional models of
primary care may not be effective in meeting the needs of all people in the community experiencing major psychosocial
difficulties.

Received 20 January 2016; Revised 12 June 2016; Accepted 30 June 2016; First published online 21 September 2016

Key words: Epidemiology, mental disease, primary care, psychosocial factors, suicide.

Introduction

The Comprehensive Mental Health Action Plan of the
World Health Organization recently emphasized that
primary-care services constitute a core component of
an effective suicide prevention strategy (WHO, 2013).
Preventive initiatives to date have focused on better
education and training for general practitioners (GPs)
in identifying and managing depression and other

mental illnesses (Rutz et al. 1989; Morriss et al. 2005),
for three reasons. First, most people have been in re-
cent contact with their GP shortly before dying by sui-
cide (Luoma et al. 2002; Pearson et al. 2009). Second,
mental illness is often managed in primary care
(Reilly et al. 2012); in the UK, three quarters of indivi-
duals are not in contact with specialist mental health
services in the year preceding suicide (Appleby et al.
2014), and psychotropic drugs are frequently pre-
scribed by GPs (Ohayon & Lader, 2002; Rubio-Valera
et al. 2012). Third, suicide risk is elevated in the pres-
ence of virtually all forms of mental illness, including
people with mild-moderate disorders who do not re-
ceive specialist services (Nock et al. 2008). The fre-
quency of GP consultations has also been shown to
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be higher in people with psychiatric history (Smits et al.
2014).

Although most individuals with mental illness con-
sult with their GPs prior to suicide, little is known
about the association between risk and patterns of clin-
ical consultation, including patients who do not con-
sult at all prior to suicide. Patients who do not
engage proactively with their GPs consist of a mixed
group of people, some of whom are perfectly healthy
while others are socially disadvantaged with signifi-
cant unmet health and psychosocial needs (Dryden
et al. 2012) that could place them at elevated risk of sui-
cide. Other clinical factors are also poorly understood
in relation to suicide risk among primary-care patients,
in particular patterns of psychotropic medication pre-
scribing. Although prescribing multiple drug types
can be appropriate for managing complex patients
with serious mental illness, it was deemed to constitute
‘questionable practice’ among family doctors in a US
Medicaid study (Park & Surles, 2004; Fontanella et al.
2009). Frequent consultation in primary care has also
been linked with a greater number of psychotropic
medication prescriptions (Smits et al. 2014). More evi-
dence regarding the role of multiple psychotropic
drug prescribing and clinical consultation patterns, in
relation to other established determinants of suicide
risk such as social deprivation (Rezaeian et al. 2005;
Congdon, 2012), is required to inform clinical practice
and risk management in primary care.

We aimed to estimate relative risk of suicide asso-
ciated with clinical consultation frequency and number
of psychotropic medication types prescribed in the pre-
ceding year, and according to number of psychiatric
diagnostic categories ever assigned. Our primary hy-
pothesis was that risk would be elevated among patients
who had consulted frequently and also among those
with zero consultations. We also anticipated that the
confounding effects of multiple psychiatric diagnoses,
prescribing of multiple psychotropic medication types,
and residential area-level deprivation would account
for much of the observed variability in risk linked with
differential patterns of clinical consultation frequency.

To our knowledge, this study is the first to examine
these associations in a nationally representative
primary-care cohort. In our nested case-control study
it was neither appropriate nor feasible to try and
infer which specific psychotropic medication types
were most strongly linked with elevated suicide risk.
Such an approach could result in serious misinterpret-
ation, because observed elevated risk linked with cer-
tain prescribed medication types could merely reflect
the nature and/or severity of the underlying psycho-
pathology for which the drug was indicated in the
first place – a specific form of residual confounding
known as ‘confounding by indication’ (Didham et al.

2005). Instead, our purpose in examining multiple psy-
chotropic drug types in the year preceding death by
suicide was to delineate a particular subgroup of
primary-care patients with severe and apparently in-
tractable mental health problems, to assess whether
this treatment-resistant group had elevated suicide
risk, and then to examine the interrelationship between
this measure and frequency of clinical consultation.

Materials and method

Data source

The UK-wide Clinical Practice Research Datalink
(CPRD; http://www.cprd.com) is one of the world’s lar-
gest population-based primary-care cohorts. The version
that we analysed contained approximately 10.6 million
complete patient records. Approximately 6.9% of the
total UK population is included in the CPRD and
these patients are broadly representative of the general
population in terms of age, gender and ethnicity
(Herrett et al. 2015). The datalink routinely records all
primary-care consultations, with detailed clinical Read
coding for symptoms, diagnoses, referrals and labora-
tory test results (Chisholm, 1990; HSCIC, 2015). During
2008 complete prospective and historic linkage to nation-
al mortality registration was implemented via the Office
for National Statistics (ONS), England. Linkage of CPRD
with these mortality data is only available for English
practices that had consented to linkage. Such linkage
covers three quarters of English CPRD practices and
58% of all UK CPRD practices (Herrett et al. 2015).

Suicide case definition

In the UK, most unnatural deaths of undetermined
cause are considered likely to have been suicides. To
reduce false-negative misclassification our case defini-
tion included these open verdicts (Linsley et al. 2001).
We delineated cases using International Classification
of Disease version 10 (ICD-10) codes X60-84, Y10-34
(excluding Y33.9), Y87.0, Y87.2. Code Y33.9 was
excluded because these are adjourned inquests in
alleged homicide cases. Using this definition, we
included all adult suicides during calendar years
2002–2011. Each deceased patient had at least one com-
plete year of CPRD data that was deemed to be
‘up-to-standard’ for research purposes in the preceding
year. This quality criterion was also applied in select-
ing matched living control patients.

Classification of exposures and covariates

Clinical consultation frequency

We used the CPRD variable ‘consultation type’, which
contains 59 categories. A frequency count showed that
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just eight of these categories had been applied in 95.7%
of all coding scenarios. Among these eight categories,
we used ‘clinic’ (category 1) and ‘surgery consultation’
(category 9) to stringently delineate face-to-face clinical
consultations during the year prior to suicide.

Psychotropic medication types

We categorized the number of psychotropic medication
types prescribed to a patient by their GP in the year pre-
ceding suicide as follows: 0, 1, 2, 3, 4,55. The following
ten standard British National Formulary (http://www.
bnf.org/) chapter headings were used: first-generation
antipsychotic drugs, second-generation antipsychotics,
depot antipsychotics, lithium and other mood stabili-
zers, SSRI antidepressants, tricyclic antidepressants,
other antidepressants, benzodiazepines, other anxioly-
tics and hypnotics, opioid analgesics. The list of
Multilex product (FirstDataBank, 2014) codes that we
applied to delineate these medication types can be
downloaded from ‘ClinicalCodes.org’ at https://clinical-
codes.rss.mhs.man.ac.uk/ (Springate et al. 2014).

Psychiatric diagnoses

Using clinical Read codes these were classified as:
schizophrenia-spectrum, bipolar disorder, depression,
anxiety disorders, personality disorders, and eating
disorders, according to diagnoses made at any point
in a patient’s clinical history. Code lists were compiled
for each diagnostic category and were reviewed by two
clinical experts for a previously conducted study
(M. J. Carr et al. unpublished data). The coding lists
can be accessed at ‘Clinical.Codes.org’ (https://clinical-
codes.rss.mhs.man.ac.uk/); a rationale for these coding
decisions is given in Supplementary file 1.

Deprivation

Area-level deprivation scores were assigned to the
patient’s home address postcode. We applied the Index
of Multiple Deprivation (IMD) at the Lower-layer Super
Output Area (LSOA) level, which are small-area units
inEnglandwithapopulation size ranging approximately
between 1000 and 3000. The IMD encompasses the fol-
lowing deprivation domains: Income, Employment,
Health and Disability, Barriers to Housing and Services,
Crime, and Living Environment (McLennan et al. 2011).
Each patient’s IMD score was routinely placed in a quin-
tile (highest to lowest deprivation) according to the distri-
bution of scores across all LSOAs nationally. Patients
without a recorded postcode were assigned a missing
data value, for fitting as a separate category in the multi-
variable models.

Referral to mental health services

We identified referrals during the year preceding sui-
cide using two CPRD fields. First, the Family Health
Services Authority (FHSA) field indicated the depart-
ment to which the patient was referred. GPs are
required to enter this information upon referral, and
for our purposes ‘Psychiatry’ was the only relevant de-
partment. Second, we also utilized the National Health
Service (NHS) speciality field. This contains more
granular information, but completion by general prac-
tice staff is not compulsory when coding referrals. The
NHS specialty classification included eight mental
health codes: mental illness, child and adolescent
psychiatry, forensic psychiatry, psychotherapy, old
age psychiatry, clinical psychology, adult psychiatry,
and community psychiatric nurse. We combined infor-
mation from both the FHSA and NHS fields to con-
struct a binary specialist mental health services
referral indicator.

Study design and statistical analyses

The analyses were performed using Stata v. 13
(StataCorp., USA). Due to the rarity of suicide, we con-
ducted a nested case-control study sampled from the
whole cohort at risk (Clayton & Hills, 1993).
Individuals aged 516 years were included in the
study. To maximize statistical power and precision
each of the 2384 suicides was matched with up to 20
living controls (46 899 in total) by gender, age in
years and registered practice. For 2235 (93.8%) of all
suicide cases we were able to sample 20 matched con-
trols; for all but 13 suicides (0.5%) we could sample at
least 10 control patients, and each suicide case was
matched to at least one control. To eliminate selection
bias in the sampling of control patients they were
selected at random from the risk-set pertaining to
each case. Each control patient was known to be
alive on the day that their matched case died, but
they may have died from suicide or some other cause
at a future date. Due to matching on practice, depriv-
ation effects at practice-level were accounted for by de-
sign, and so our analysis of IMD quintiles pertained to
residential area-level effects independent of those oper-
ating at the practice level.

From conditional logistic regression models we esti-
mated relative risks as exposure odds ratios (ORs) that
were adjusted inherently for age, gender and registered
practice in the matched design. Multivariable condition-
al logistic regression models were fitted to adjust for the
following additional confounders: prescribing of mul-
tiple psychotropic medication types, multiple psychiatric
diagnostic categories assigned, and residential area-
level IMD quintiles. Incidence density sampling for the
nested case-control design meant that these ORs were
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interpretable as hazard ratios, as would be derived from
a survival analysis of the full cohort (Clayton & Hills,
1993). Therefore throughout this paper we refer to OR
values using the language of relative risk estimation.

Ethical standards

This study was based entirely on data extracted from
the Clinical Practice Research Datalink (CPRD)
obtained under licence from the UK Medicines and
Healthcare products Regulatory Agency, although
the interpretation and conclusions contained in this re-
port are those of the authors alone. The study was
approved by the Independent Scientific Advisory
Committee (ISAC) for CPRD research (ref.: 12_031),
having been scrutinized for its ethical and scientific
soundness by that body.

Results

Demographics and clinical characteristics

The median age of the case and control patients was 45
years, and three quarters were male (Table 1). Just less
than a half of patients who died by suicide had ever
received a mental illness diagnosis, according to the
set of six major diagnostic groupings we examined,
compared to almost a fifth of surviving control
patients. Around two thirds of both case and control
patients had at least one face-to-face clinical consult-
ation in the preceding year (Table 1). Patients who
died by suicide were far more likely than control

patients to have been prescribed with antidepressants
in the past year or at any prior time, and they were
also much more likely to have been referred to mental
health services.

Clinical consultation frequency

Initial descriptive analyses showed no discernible differ-
ence between case and control patients in their likeli-
hood of having at least face-to-face clinical consultation
in the year before suicide. We then stratified this crude
binary variable by consultation frequency, which
revealed marked differences between case and control
patients (Fig. 1). A priori, we selected one consultation
only in the previous year as the reference category, be-
cause we expected these patients to have the lowest sui-
cide risk, and this is indeed what we observed. This
group accounted for a considerably larger proportion
of the living control patients than those who died by sui-
cide (17.2% v.10.3%). The largest patient group in the
distribution were those who had no consultations in
the preceding year, over a third of both case and control
patients, but these individuals had significantly elevated
risk compared to the reference group. We observed an
incremental upward gradient of rising risk with increas-
ing consultation frequency compared to patients who
consulted once in the preceding year. To demonstrate
that the risk gradient continued upward beyond the
512 cut-off, we conducted a more finely stratified ana-
lysis than is presented in Fig. 1. This revealed that
those patients who consulted 525 times were around

Table 1. Characteristics of suicide cases and their age, gender and practice-matched living controls

Suicides (N = 2384) Living controls (N = 46 899)

Characteristics n % (95% CI) n % (95% CI)

Demographic
Median age, years (range) 45 (16–98) – – 45 (16–99) – –
Male 1804 75.7 (73.9–77.4) 35 369 75.4 (75.0–75.8)

Clinical
In the year preceding suicide
Face-to-face clinical consultation 1504 63.1 (61.1–65.0) 29 932 63.8 (63.4–64.3)
Antidepressant prescribed 919 38.5 (36.6–40.5) 4369 9.3 (9.1–9.6)
Referral to mental health services 201 8.4 (7.4–9.6) 430 0.9 (0.8–1.0)

At any time in the patient’s history
Psychiatric diagnosisa 1169 49.0 (47.0–51.0) 9297 19.8 (19.5–20.2)
Face-to-face clinical consultation 2298 96.4 (95.6–97.1) 44 390 94.7 (94.4–94.9)
Antidepressant prescribed 1408 59.1 (57.1–61.0) 10 365 22.1 (21.7–22.5)
Referral to mental health services 588 24.7 (23.0–26.4) 2614 5.6 (5.4–5.8)

CI, Confidence interval.
a i.e. Any of the following six categories examined: schizophrenia spectrum disorders, bipolar disorder, depression,

personality disorders, eating disorders, anxiety disorders.
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12 times more likely to die by suicide (n = 45 cases; OR
12.3, 95% confidence interval 8.5–17.8).

Psychiatric diagnoses

As indicated in Table 2, the greatest elevations in risk
were observed in patients ever diagnosed with schizo-
phrenia spectrum disorders, bipolar disorder and per-
sonality disorders; among patients diagnosed with
depression, anxiety disorders and eating disorders,

risk was somewhat lower than in those three groups, al-
though it was nonetheless much higher than in patients
without any of the six diagnostic categories. Risk also
rose incrementally as the number of psychiatric diag-
nostic categories ever assigned to a patient increased.

Psychotropic medication prescribing

Stratified analyses by number of psychotropic medica-
tion types prescribed in the year prior to suicide

Fig. 1. Odds ratios indicating relative risk of suicide according to frequency of clinical consultation in the year preceding
suicide. The reference category for estimating these odds ratios is patients who consulted only once in the preceding year.

Table 2. Odds ratios indicating relative risk of suicide by specific psychiatric diagnostic category and by number of categories recorded

Suicides Living controls
(N = 2384) (N = 46 899)

Diagnostic category n % n % OR (95% CI)

No diagnosesa (ref.) 1215 51.0 37 602 80.2 1.00 –
Schizophrenia spectrum 179 7.5 330 0.7 18.22 (14.58–22.77)
Bipolar disorder 71 3.0 166 0.4 17.83 (12.56–25.31)
Personality disorders 98 4.1 207 0.4 16.31 (12.18–21.85)
Eating disorders 29 1.2 153 0.3 5.98 (3.84–9.32)
Depression 932 39.1 6009 12.8 5.69 (5.16–6.27)
Anxiety disorders 668 28.0 5890 12.6 3.92 (3.52–4.36)
No. of categories
1 530 22.2 6157 13.1 3.01 (2.70–3.36)
2 505 21.2 2861 6.1 6.73 (5.99–7.58)
3 101 4.2 235 0.5 16.64 (12.97–21.35)
54 32 1.3 42 0.1 31.14 (19.35–50.12)

OR, Odds ratio; CI, confidence interval.
a The reference group for odds ratio estimation was patients without any of the six diagnostic categories listed in the table.
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revealed an extremely steep gradient of increasing risk
(Table 3). Patients prescribed just one or two psycho-
tropic medication types had elevated risk compared
to patients who had received none, but the ORs for
these groups were many times lower compared to
those seen at the far end of the distribution.

Socioeconomic status

We found a gradient in increasing suicide risk with ris-
ing levels of residential area-level deprivation, inde-
pendent of practice-level deprivation effects (Table 4).
Thus, risk was roughly double among patients living
in the most deprived quintile versus the least. The
risk elevation was incremental across each successive
inter-quintile increase. For the sizable group of case
and control patients with missing IMD scores, the
OR also indicated raised risk.

Referral to mental health services

As illustrated in Supplementary Fig. S1, we observed
clear trends of increasing percentages of referral to spe-
cialist services with rising consultation frequency and
number of psychotropic drug types prescribed in the
year preceding suicide, and with the number of psychi-
atric diagnostic categories ever assigned. Nonetheless,
more than three quarters of people who died by
suicide in the higher-risk subgroups (i.e.512 consulta-
tions or 53 psychotropic medication types prescribed
in the year prior to suicide, or 53 psychiatric categor-
ies ever assigned) were not referred.

Multivariable models

As with the unadjusted analyses presented in Fig. 1,
again the reference category for OR calculation in
these multivariable analyses was having just one con-
sultation in the preceding year (Table 5). Adjustment
for multiple psychotropic medication types almost en-
tirely accounted for the strong unadjusted association
observed between increasing consultation frequency
and rising suicide risk. Cross-tabulation of these two
variables revealed that 59.5% of patients dying by sui-
cide who presented 512 times in the preceding year
had been prescribed with 53 psychotropic medication
types in that period. Adjustment for having multiple
psychiatric diagnoses also strongly confounded the
consultation frequency association, albeit to a lesser de-
gree compared to the confounding effect of multiple
psychotropic drug types. Adjustment for residential
area-level deprivation made no material impact on
the observed estimates.

Discussion

Main findings

The findings from this nationally representative study
of primary-care patients who died by suicide indicate
that mental illness may to a degree be under-
recognized and under-treated. Thus, we found that
51% of cases had none of six major psychiatric diag-
nostic groups ever recorded and, in the year before
they died, 92% had not received a referral to mental
health services. Suicide risk rose with increasing num-
ber of consultations although it was also higher among
non-consulters, compared to patients who consulted
with their GP only once in the preceding year. The
strongest association observed was with multiple psy-
chotropic drug types; patients prescribed four or five
types had exceptionally elevated risk. Markedly raised
risks were observed in patients diagnosed with schizo-
phrenia spectrum disorders, bipolar disorder and per-
sonality disorders, and incremental risk elevations
were also seen with increasing number of psychiatric
diagnostic categories and with rising residential area-
level deprivation. Multivariable modelling showed
that prescribing of multiple psychotropic medications
almost wholly accounted for the risk gradient linked
with increasing consultation frequency.

Strengths and limitations

We examined a large nationally representative cohort of
primary-care patients with complete linkage to cause-
specific mortality records. The nested case-control de-
sign enabled examination of the determinants of suicide
as a rare adverse event. Biases that seriously flaw many
epidemiological studies were minimized. Information
bias was precluded because the data were collected pro-
spectively without knowledge of future outcome.
Selection bias was also unlikely due to our robust
method for sampling living control patients randomly
from the whole cohort at risk via incidence density sam-
pling. The CPRD provided high quality information
pertaining to medication prescribed by GPs, because
these data were downloaded directly from the IT system
that issued each prescription. A limitation that affects
numerous CPRD-based investigations is that the dataset
typically lacks standardized measures of disease sever-
ity, and published CPRD-based studies of this type
are therefore rare across all disease areas including
physical illnesses (e.g. Peng & Jick, 2004; de Vries et al.
2005). However, number of psychotropic medication
types prescribed in the year preceding suicide and num-
ber of psychiatric diagnostic categories assigned served
as proxy indices of illness severity, complexity, intract-
ability and treatment resistance – phenomena that
could not be measured directly using the clinical Read
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codes for disease symptoms and diagnoses available in
the CPRD.

An important limitation of our study was potential
misclassification of clinical consultation frequency.
We defined face-to-face consultation stringently, and
misclassification of this sort would tend to attenuate
observed effect sizes due to non-differential distribu-
tion between case and control subjects (Copeland
et al. 1977). Thus, any resulting biases are likely to
have been conservative ones that did not exaggerate
associations or produce spurious false-positive results.
We also conducted a sensitivity analysis using all eight
of the consultation type categories that had been ap-
plied to characterize 95.7% of all CPRD consultations
(as described in the Materials and method section).
This revealed a similar pattern of association to what
we observed in the primary analyses conducted
using our preferred stringent definition. A second

limitation concerns generalizability. Although the
CPRD practices have been reported as being broadly
representative of all practices nationally (García
Rodríguez & Pérez Gutthann, 1998; Herrett et al.
2015), they do tend to have list sizes that are larger
than average (Kontopantelis et al. 2014). Third, the
CPRD includes only primary-care drug prescribing
and contains no information on medication prescribed
by specialist mental health services, and psychological
therapy and other non-drug treatments are not
recorded. Fourth, although practice-level deprivation
was adjusted for inherently in the matched design,
and we could explicitly model residential area-level
deprivation, we had no individual patient-level mea-
sures of socioeconomic status. This could result in un-
known degrees of ecological error and residual
confounding. Fifth, the case-control dataset that was
generated for this study did not include information

Table 3. Odds ratios indicating relative risk of suicide by number of psychotropic medication types prescribed in the preceding year

Suicides Living controls
(N = 2384) (N = 46 899)

No. of psychotropic types n % n % OR (95% CI)

0 (ref.) 1236 51.8 38 797 82.7 1.00 –
1 412 17.3 5535 11.8 2.60 (2.31–2.92)
2 305 12.8 1748 3.7 6.43 (5.60–7.39)
3 215 9.0 590 1.3 14.12 (11.87–16.80)
4 122 5.1 170 0.4 27.87 (21.70–35.78)
55 94 3.9 59 0.1 62.62 (44.35–88.41)

OR, Odds ratio; CI, confidence interval.

Table 4. Odds ratios indicating relative risk of suicide by residential area-level Index of Multiple Deprivation (IMD) quintile

Suicides Living controls
(N = 2384) (N = 46 899)

IMD quintilea n % n % OR (95% CI)

1 (ref.) 365 15.3 8811 18.8 1.00 –
2 430 18.0 9456 20.2 1.19 (1.02–1.39)
3 414 17.4 8335 17.8 1.40 (1.19–1.65)
4 474 19.9 8131 17.3 1.76 (1.49–2.08)
5 405 17.0 6649 14.2 2.04 (1.69–2.46)
Missing IMD data 296 12.4 5517 11.8 1.56 (1.28–1.90)

OR, Odds ratio; CI, confidence interval.
a IMD quintiles from raw scores derived using patients’ residential postcodes, with practice-level deprivation adjusted for

inherently in the matched design.
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on suicide method, and so we could not examine the
determinants of intentional self-poisoning versus
other methods. One final important omission was the
primary reason for consultation. The clinical informa-
tion that is held in the CPRD is too vast, detailed and
complex to enable derivation of a simple categorical
variable denoting this information such that it could
be used meaningfully in these large datasets.

Comparison with existing evidence and
interpretation

Our findings concur with those from previous studies
showing that most individuals consult with their GP at
least once prior to suicide (Cavanagh et al. 2003;
Pearson et al. 2009). The link between high-frequency
consultation and suicide risk was reported from a
previous UK investigation using the General Practice
Research Database (now renamed the Clinical
Practice Research Datalink). However, this small case-
control study (Haste et al. 1998) had far fewer suicide
cases than our study (N = 339 v. N = 2384). As well as
being underpowered, GP-recorded cause of death
data were examined without linkage to national mor-
tality records. We also found that suicide risk is

associated with a greater number of clinical consul-
tations. Risk rose incrementally with increasing
consultation frequency, and especially so with 512
consultations, compared to those who saw their GP
only once in the preceding year. Highly frequent con-
sultation is therefore a marker for elevated suicide
risk in primary-care patients. However, the proportion
of patients considered to be high-frequency consulters,
those who consulted their GP 512 times, accounted
for a small proportion (10.2%) of all suicide cases. It
is therefore important for GPs to be aware of the ele-
vated risk associated with multiple presentations that
may not be considered high frequency. For example,
OR values ranged between 1.60 and 4.98 for patients
who consulted their GP between three and 11 times
in the preceding year; i.e. less than once a month on
average. These individuals constituted approximately
a third of patients who died by suicide, a far greater
proportion than the very-high-frequency consulters.

More than a third of people who died by suicide did
not consult with their GP in the preceding year. Risk
was elevated by 67% in this group compared to
patients who consulted only once, and was similar to
that of individuals who had consulted between three
and five times. How can primary care prevent suicide

Table 5. Odds ratios indicating relative risk of suicide by frequency of clinical consultation adjusted for number of psychotropic medication
types prescribed, number of psychiatric diagnostic categories assigned and residential area-level deprivation

Suicides
Living
controls

Consultation
(N = 2384) (N = 46 899) Unadjusted Adjustment Ia Adjustment IIb Adjustment IIIc

frequency n % n % OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

0 880 36.9 16 967 36.2 1.67 (1.45–1.93) 2.06 (1.77–2.39) 1.88 (1.62–2.18) 1.67 (1.44–1.93)
1 (ref.) 246 10.3 8078 17.2 1.00 – 1.00 – 1.00 – 1.00 –
2 184 7.7 5573 11.9 1.11 (0.91–1.35) 0.92 (0.75–1.12) 1.04 (0.86–1.27) 1.11 (0.92–1.35)
3 183 7.7 3955 8.4 1.60 (1.31–1.94) 1.16 (0.94–1.42) 1.43 (1.17–1.75) 1.59 (1.31–1.94)
4 128 5.4 2980 6.4 1.52 (1.22–1.89) 0.92 (0.73–1.15) 1.29 (1.03–1.62) 1.51 (1.22–1.89)
5 114 4.8 2232 4.8 1.86 (1.48–2.34) 1.03 (0.81–1.31) 1.40 (1.11–1.77) 1.83 (1.46–2.31)
6 77 3.2 1580 3.4 1.82 (1.40–2.37) 0.93 (0.70–1.23) 1.32 (1.01–1.73) 1.79 (1.37–2.33)
7 91 3.8 1257 2.7 2.70 (2.10–3.47) 1.20 (0.91–1.56) 2.02 (1.56–2.61) 2.66 (2.07–3.42)
8 81 3.4 937 2.0 3.27 (2.51–4.26) 1.23 (0.92–1.64) 2.26 (1.72–2.97) 3.21 (2.47–4.18)
9 66 2.8 706 1.5 3.59 (2.70–4.77) 1.17 (0.85–1.60) 2.43 (1.81–3.28) 3.46 (2.60–4.61)
10 46 1.9 551 1.2 3.32 (2.38–4.62) 0.98 (0.68–1.42) 2.29 (1.63–3.21) 3.24 (2.33–4.52)
11 46 1.9 383 0.8 4.91 (3.51–6.87) 1.44 (0.99–2.08) 3.04 (2.15–4.31) 4.84 (3.45–6.78)
512 242 10.2 1700 3.6 6.02 (4.94–7.32) 1.22 (0.97–1.53) 3.53 (2.88–4.33) 5.82 (4.78–7.09)

OR, Odds ratio; CI, confidence interval.
a Multivariable Model I: adjusted for number of psychotropic medication types prescribed by a GP in the year preceding

suicide.
bMultivariable Model II: adjusted for number of psychiatric diagnostic categories assigned.
c Multivariable Model III: adjusted for Index of Multiple Deprivation quintile (deprivation score assigned according to

patient’s home postcode); missing data fitted in the model as a separate category.
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in individuals who do not present to the service? This is
clearly difficult and practices cannot feasibly assess sui-
cidality risk for large numbers of patients who do not
consult regularly, many of whom will be mentally
and physically fit individuals. Only a small subgroup
of patients among the non-consulters will have major
psychosocial difficulties and be avoidant of seeking
help for these problems. Conventional models of pri-
mary care may not be effective in meeting the needs
of these individuals. For younger patients, dedicated
services such as those provided by the voluntary sector
or in less conventional settings, such as community
centres or sports halls, and online supports (Lintvedt
et al. 2013), may offer a more realistic and acceptable
approach to suicide prevention. An excellent example
of such an approach is the ‘State of Mind’ initiative,
which was established during 2011 in industrial
towns across northern England via the sport of
Rugby League. Its remit is to promote positive mental
health and wellbeing, signpost individuals to where
they can receive care and support in their local area,
and raise awareness and provide education to
communities with the ultimate goal of preventing
suicide (http://www.stateofmindsport.org/.) A similar
initiative in Australia, ‘Mates in Construction’, seeks
to empower construction workers to address their
psychosocial difficulties and reduce suicide risk in the
industry through enhanced communication with sup-
portive peers (http://www.matesinconstruction.org.au).

Psychotropic drug treatment is an effective method
of managing mental illness and potentially reducing
suicide risk (Wasserman et al. 2012; Gusmão et al.
2013). Complex prescribing is common practice in the
treatment of some mental illnesses, for example bipolar
disorder, and can have beneficial effects (Sachs et al.
2014). As such, this association is likely to be a marker
for greater illness severity, or clinical difficulty in
achieving a benefit from first-line drug treatment, ra-
ther than a causal mechanism. However, it could also
reflect the increased risk inherent with complex drug
regimens such as drug interactions and non-adherence
with treatment (De las Cuevas et al. 2014). There has
been an increasing tendency towards complex pre-
scribing, sometimes in the absence of evidence indicat-
ing improved patient outcomes (Mojtabai & Olfson,
2010; Fleischhacker & Uchida, 2014). Irrespective of
the mechanisms causing elevated suicide risk in associ-
ation with the prescribing of multiple psychotropic
medications, our findings could be used by GPs to in-
form their treatment and management plans. Just over
half of patients who died by suicide did not receive
any psychotropic medication in the preceding year,
which may reflect under-diagnosis and potentially
under-treatment of mental illness in primary care
(Wright, 1996).

Conclusion

This paper reports on primary-care risk factors for sui-
cide in the year before death. This is an understudied
yet important topic, because in many developed coun-
tries GPs are gatekeepers to secondary-care services.
However, most research in these countries has focused
instead on the roles played by emergency departments,
inpatient and outpatient psychiatric services, and com-
munity mental health teams, in suicide risk monitoring
and prevention. Our findings indicate that high-
frequency consultation, prescribing of multiple psy-
chotropic drug types, and the presence of multiple
psychiatric diagnostic categories, are useful markers
of elevated suicide risk in primary-care settings.
Patients who present frequently with psychological
distress, and particularly those who require multiple
psychotropic medication prescribing in a short time-
frame, should be monitored carefully and considered
for referral to specialist services. Our understanding
of pathways through primary and secondary health-
care services for people who die by suicide is currently
incomplete, and is therefore a priority topic for further
research.

Supplementary material
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