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ABSTRACT
Objectives Sensory impairments are associated with
worse mental health and poorer quality of life, but few
studies have investigated whether sensory impairment is
associated with suicidal behaviour in a population sample.
We investigated whether visual and hearing impairments
were associated with suicidal ideation and attempt.
Design National cross-sectional study.
Setting Households in England.
Participants We analysed data for 7546 household
residents in England, aged 16 and over from the 2014
Adult Psychiatric Morbidity Survey.
Exposures Sensory impairment (either visual or hearing),
Dual sensory impairment (visual and hearing), visual
impairment, hearing impairment.
Primary outcome Suicidal ideation and suicide attempt
in the past year.
Results People with visual or hearing sensory
impairments had twice the odds of past-year suicidal
ideation (OR 2.06; 95% CI 1.17 to 2.73; p<0.001), and over
three times the odds of reporting past-year suicide attempt
(OR 3.12; 95% CI 1.57 to 6.20; p=0.001) compared with
people without these impairments. Similar results were
found for hearing and visual impairments separately and
co-occurring.
Conclusions We found evidence that individuals with
sensory impairments are more likely to have thought about
or attempted suicide in the past year than individuals
without.

INTRODUCTION
Suicide is a global public health problem and
a leading cause of death worldwide.1 In the
UK, 6507 suicide deaths were registered in
2018, corresponding to an age-standardised
suicide rate of 11.2 deaths per 100 000 population.2 The causes of suicide are multifactorial and inadequately understood, although
risk factors such as social deprivation, physical and mental illness, and social isolation
contribute.3 Identifying further risk factors
at the population level is important because
it could inform the development of targeted

Strengths and limitations of this study
►► Nationally representative data were used, increasing

generalisability.
►► The findings were adjusted for five sociodemo-

graphic and clinical covariates and were robust to
sensitivity analyses simulating the biases introduced
by missing data.
►► Use of self-reported measures enhances disclosure
of information about sensitive topics such as past
suicide attempts.
►► The cross-sectional nature of the data set did not
allow exploration of the temporal nature of the
relationship.
►► Data did not include participants from some settings
that could put them at higher risk for suicidal ideation and attempt (eg, inpatient units, prisons).

interventions to reduce the risk of suicide, a
preventable cause of death.4
One potential contributor to suicide risk
is the presence of visual or hearing impairments. Sensory impairments are associated
with poorer quality of life5 6, greater risk of
depression7 8 and lack of functional independence9, which may elevate the risk of suicide
above that of the general population. Poorer
mental health among people with sensory
impairments is seen in both older adults5 and
young people.10.
One theoretical explanation for this comes
from the integrated motivational–volitional
model of suicidal behaviour11, which posits
that triggering events (in this case, presence
of visual or hearing impairment and the
social and communication difficulties they
bring) increase one’s vulnerability to feelings of defeat/humiliation and entrapment,
creating conditions for suicidal thoughts.11.
Motivational factors such as a sense of
thwarted belongingness and perceived
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burdensomeness could then contribute to suicidal
ideation. Where other factors intervene (eg, access to
means, exposure to another’s suicide), this could precipitate a suicide attempt.11
Few studies have investigated the association between
sensory impairments and suicidality.12 The majority of
existing studies have tended to conflate hearing and
visual impairments used unrepresentative samples,
lacked suitable controls13, or focused solely on older adult
populations14 15. Although sensory impairments are more
common in older people15, there is evidence to suggest
that hearing impairment is becoming more prevalent in
younger populations due to an increase in occupational
and environmental exposure to noise16. Existing evidence
regarding hearing impairment and suicidality is inconsistent, with some studies finding an association15 17–19, but
others finding none.20 This may be due to samples not
being representative of the wider population. Similarly,
the evidence regarding the association between suicidality and visual impairment is largely inconsistent. For
example, a large nationally representative Korean study
found that low clarity of vision was associated with an
increased risk of both suicidal attempts and ideation4,
while a similar Korean study found no evidence of this
association after adjustment for various covariates.21 It is
important to examine the sequelae of hearing and visual
impairments separately, using large general population
samples, as the nature of associations may differ between
groups.
Our objective was to investigate the relationship
between overall sensory impairment (either visual or
hearing impairment) and suicidal behaviour, that is,
attempt and ideation, as well as to quantify the independent associations of hearing impairment and visual
impairment with suicidal behaviour. We also tested for
these associations in people with dual sensory (visual and
hearing) impairment.
We hypothesised that there is an association between
visual and hearing impairments and past-
year suicide
attempt and past-year suicidal ideation.

METHODS
We used the Strengthening the Reporting of Observational Studies in Epidemiology cross-
sectional study
checklist when writing our report.22

We used as our exposure variables: (1) current visual or
hearing impairment, (2) dual current visual and hearing
impairment (3) current visual impairment and (4)
current hearing impairment, and as our outcome variables: (1) suicide attempt in the past year and (2) suicidal
ideation in the past year.
Sample
The 2014 APMS sample is composed of participants aged
16 and over, living in private households in England.25
The survey used a stratified random probability sampling
design. Sampling procedure and ethical review details
have been previously published.24 Briefly, sampling
involved two stages: sampling of Postal Sectors and then
addresses within Postal Sectors. The sampling frame
was the small user Postcode Address Fil, which includes
delivery locations receiving fewer than 50 mail items
each day, and covers most private households. From each
eligible household, one adult was randomly selected to be
interviewed for the first of two phases using the Kish grid
method.26 This enables participants to be selected with
equal probability. For phase two, a subset of the original
sample underwent a structured assessment by clinically
trained individuals. A total of 13 313 participants were
included in the sample set, and 7546 (57%) usable interviews were obtained.
Weighting
We applied the original weightings provided with the
APMS 2014 dataset to all analyses other than where absolute numbers are reported. The APMS weightings were
designed to ensure that results are representative of the
target population, by accounting for non-response and
probability of selection.25 Details of the weighting process
are summarised in the methods section of the APMS
report.25
Accommodations for sensory impairment
For individuals with significant visual impairment but
sufficient hearing abilities, face-
to-
face interviews were
conducted and self-completion questionnaires were read
aloud by interviewers.
The APMS interviewers aimed to optimise the environment such that it was private and quiet, with loud vocalisations to support participants with hearing impairment.

Study design
We conducted a secondary analysis of cross-
sectional
data from the 2014 Adult Psychiatric Morbidity Survey
(APMS)23, the fourth of a series of surveys of the mental
health of the general population in England. These
nationally representative cross-
sectional surveys are
carried out every 7 years by the National Centre for
Social Research and the University of Leicester.23 24 They
provide data on a range of mental health disorders, as
well as physical health, lifestyle and sociodemographic
characteristics.24

Exposures
Visual impairment
We derived two independent categorical variables
capturing near-
vision impairment and distance vision
impairment from the following interview questions
respectively: ‘With your glasses (or contact lenses if you
wear any), do you have any difficulty seeing ordinary
newsprint at arm’s length?’ and ‘With your glasses or
contact lenses if you wear any, do you have any difficulty
clearly seeing the face of someone across a room, that is
from 4 m or 12 feet away?’. The participants answered
these questions using a 5-point Likert-style scale: 1 = ‘no
difficulty’, 2 = ‘mild difficulty’, 3 = ‘moderate difficulty’,
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4 = ‘severe difficulty’ and 5 = ‘cannot do’. We combined
answers to both questions to generate a binary variable
representing having a visual impairment (either near-
vision or distance vision, of any severity) or not.
Hearing impairment
We measured hearing impairment using responses to
the question ‘Do you have any difficulty hearing, or use a
hearing aid?’, to derive a binary yes/no variable.
Sensory impairment (either)
We combined the above hearing and visual impairment
variables to create a binary variable representing having a
sensory impairment of either kind.
Dual sensory impairment
We also combined hearing and visual impairment variables to create a binary variable representing having both
visual and hearing impairment or not.
Outcomes
Suicide attempt
We used a binary measure of past-year suicide attempt,
based on responses to the question ‘Have you ever made
an attempt to take your life, by taking an overdose of
tablets or in some other way?’, qualified by whether this
had occurred in the past year.
Suicidal ideation
We used a binary measure of past-year suicidal ideation,
based on responses to the question ‘Have you ever
thought of taking your life, even if you would not actually
do it?’, qualified by whether this had occurred in the past
year, as above.
Covariates
We chose five covariates a priori as putative confounders:
gender27, age15, socioeconomic status28 29, ethnicity30 31
and diabetes32, measured as follows:
►► Gender: self-identified at interview as male/female.
►► Age range:10-year age brackets ranging from 16 to 74.
►► Area-
level deprivation using the Index of Multiple
Deprivation; a composite index of relative deprivation
at small area level, based on seven different domains
including: income; employment; education, skills
and training; health and disability; access to housing
and services; crime and disorders; and overall living
environment. The postcode of each participant in the
survey was used to link to the area of residence, which
corresponded to deprivation quintiles, ranging from
least to most deprived.25
►► Ethnicity: participants identified their ethnicity by
picking one of fifteen groups presented to them on
a show card.
►► Diabetes mellitus: a binary measure based on responses
to the question ‘(Have you) ever had diabetes since
age 16?’. This measure was highly collinear with
hypertension.
Khurana M, et al. BMJ Open 2021;11:e043179. doi:10.1136/bmjopen-2020-043179

Depression and anxiety were not adjusted for in
the main analyses as they are likely to be on the causal
pathway in the association between sensory impairment
and suicidality.
However, as an additional post hoc analysis, we used
the Revised Clinical Interview Schedule (CIS-R) to create
a continuous measure describing features of minor
psychiatric disorder and added this to our final models
to explore whether this attenuated any associations. The
CIS-R is an interviewer-administered structured interview
schedule covering the presence of non-psychotic depression and anxiety symptoms (such as sleep problems, irritability and phobias).33 34 Results for this are presented in
online supplemental table 1.
Statistical analyses
We summarised sample characteristics based on exposure status that is, sensory impairment (of either kind),
compared using χ2 tests for categorical variables and
linear regression for continuous variables.
We used multivariable logistic regression models to
describe the association between each type of impairment
and suicide attempt and suicidal ideation, presenting
unadjusted and adjusted models for each of the exposures independently.
We used complete case analysis, such that participants with missing data on any of the variables (either
hearing impairment or visual impairment, either of the
two outcomes and all five covariates) were excluded from
final models.
Sensitivity analysis
To assess the robustness of the findings to any biases introduced by missing data, we conducted sensitivity analyses
using the best-case and worst-case scenarios to impute
missing values.
For the best-
case scenario, we imputed any missing
values for covariates using values associated with the
least risk of suicidality, that is, no diabetes35, and black or
minority ethnicity.23 Where outcome values were missing
we imputed zero values for suicide attempt or for suicidal
ideation.
For the worst-case scenario, we imputed missing values
for covariates using those associated with the greatest
risk of suicidality, that is, presence of diabetes and
white ethnicity. Where outcome values were missing, we
imputed positive values for suicide attempt or ideation.
All analyses were conducted using Stata V.12.36
Patient and public involvement
No patient involved.

RESULTS
Of the 7546 individuals sampled in the 2014 APMS,
1028 (12.26%) reported visual impairment (145
(1.82%) distance visual impairment; 883 (10.43%) near
visual impairment); 1323 (14.74%) reported hearing
3
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impairment; 2070 (24.13%) reported either of these and
281 (2.87%) reported dual sensory impairment. Of the
7546, two individuals had missing data on sensory impairment, nine individuals had missing data on suicidal
ideation and twelve had missing data on suicidal attempt.
Participant characteristics
A slightly higher proportion of participants reporting any
sensory impairment (52%, p=0.002) or hearing impairment specifically (56%, p<0.001) were men compared
with no impairment. People with sensory impairment
of either type were more likely to be in the older age
groups and to report white ethnicity, particularly if visually impaired. Visual impairment, but not hearing impairment, was associated with lower socioeconomic status.
Participants with no sensory impairment were more likely
to be single than participants with either sensory impairment. Other characteristics are summarised in table 1.
Associations between sensory impairment and suicidal
ideation
We found strong evidence for an association of having
a visual or hearing impairment with past-year suicidal
ideation (table 2), in unadjusted (OR 1.54; 95% CI 1.19
to 2.00; p=0.001) and adjusted OR (AOR) (AOR 2.06;
95% CI 1.17 to 2.73; p<0.001) models. Covariates had a
negative confounding effect, such that failing to account
for them would have underestimated the measure of
association.
Individuals with visual impairment were more likely
than participants without to have had past-year suicidal
ideation, in both unadjusted (OR 1.81; 95% CI 1.36 to
2.41; p<0.001) and adjusted (AOR 2.05; 95% CI 1.51 to
2.78; p<0.001) models. We found no evidence for an
association with hearing impairment in an unadjusted
model (OR 1.26; 95% CI 0.92 to 1.74; p=0.146), but in
the adjusted model, the odds of having suicidal thoughts
were almost doubled in those with hearing impairment
(AOR 1.90; 95% CI 1.34 to 2.67; p<0.001).
For dual sensory impairment, we found an association
with suicidal ideation in both the unadjusted and adjusted
models (AOR 2.76; 95% CI 1.67 to 4.57; p<0.001).

For hearing impairment, there was no association with
suicide attempt in an unadjusted model (OR 1.80; 95% CI
0.78 to 4.16, p=0.165), but following adjustment, there
was evidence to support a strong association (AOR 3.58;
95% CI 1.40 to 9.16; p=0.008).
There was strong evidence that participants with
dual sensory loss were significantly more likely to have
attempted suicide in the past year than participants
with no sensory impairment in the adjusted (AOR 6.14;
95% CI 1.73 to 21.79; p=0.005) but not unadjusted model.
In a post hoc analysis, we tested the effect of adding
each putative confounder in turn (online supplemental
table 2) and identified that the primary contribution to
the negative confounding was that of age.
In a further post hoc analysis, we added CIS-R scores
to our final models (online supplemental table 1), and
found that on adjustment, most of our analysis yielded
non-
significant results. The only associations that
remained significant were that of sensory impairment
(either visual or hearing) and past-year suicide attempt
and visual impairment and past-year suicide attempt.
Sensitivity analyses
Our results were relatively unchanged when imputing
values reflecting best case and worst-case scenarios for
missing values on covariates and outcomes (online
supplemental tables 3 and 4), suggesting that the biases
introduced by missing data did not influence our effect
estimates.

DISCUSSION
Main findings
In our analysis of a representative household sample of
adults living in England, we found an association between
sensory impairment, whether visual or hearing impairment, and past-year suicide attempt and ideation. This
was the case whether we combined sensory impairment
types, considered each separately or co-occurring. The
highest ORs were seen for participants with dual sensory
impairment. We found that age was a strong negative
confounder of the associations, due to the higher risk of
past-year suicidality in younger age groups and elevated
rates of sensory impairment in older people. Our unadjusted models, therefore, underestimated the relationship between sensory impairment and suicidality. There
appeared to be evidence to support some contribution of
depression and anxiety to this association, in that adding
this variable to final models attenuated most of the associations. However, this would require formal testing in a
longitudinal dataset.

Association between sensory impairment and suicide attempt
We found strong evidence for an association of sensory
impairment (whether visual or hearing) with past-year
suicide attempt (table 2). In an unadjusted model, participants with either type of sensory impairment had over
three times greater odds of having attempted suicide over
the past year as compared with participants without these
impairments (OR 3.12; 95% CI 1.57 to 6.20; p=0.001).
Following adjustment, the OR increased (AOR 5.32;
95% CI 2.54 to 11.15; p<0.001).
Participants with visual impairment had almost five
times the odds of having attempted suicide in the past
year in the adjusted model (AOR 4.97; 95% CI 2.37 to
10.41; p<0.001).

Findings in the context of other studies
Our findings are consistent with those of previous work
conducted in Korea14 describing the association between
sensory impairment of either modality and suicidality,
although our study was able to separate out both exposures. Our findings are also consistent with international
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3355 (52.2)

2119 (47.8)

–

1152 (20)

Gender
 Female

 Male

 Missing

 Quintile 1 (least deprived)

1064 (20)

996 (19.4)

–

 Quintile 4

 Quintile 5 (most deprived)

 Missing

1132 (47.8)

13 (0.6)

579 (13.8)

15 (0.3)

 Other ethnicity

1037 (41.1)

993 (17.7)

858 (12.7)

1213 (15.5)

 45–54

 55–64

2480 (48.2)

1250 (1.4)

 Married/registered same-
sex partnership

 Separated/divorced/
widowed
 Missing

1 (0)

1743 (37.6)

 Single

Marital status

 65+

301 (16.4)
368 (17.4)

1007 (18.3)

 35–44

768 (25.1)

902 (52.3)

400 (22.7)

172 (9.4)

73 (7.7)
119 (8.1)

487 (16.2)

916 (19.7)

 16–24

 25–34

Age group (years)

 Missing

125 (8.8)

4880 (85.9)

1932 (90.7)

–

426 (21.8)

392 (20)

434 (19.7)

417 (19.5)

401 (19)

–

938 (52.3)

 White

Ethnicity

1133 (20.4)

1129 (20.1)

 Quintile 2

 Quintile 3

Deprivation (IMD)

Self-reported
visual/hearing
impairment

N (weighted %) N (weighted %)

No visual/
hearing
impairment

<0.001

<0.001

<0.001

0.132

<0.001

141 (37.9)

101 (46.3)

39 (15.8)

185 (58.4)

39 (14.7)

33 (13.9)

16 (74.9)

4 (2.7)

4 (2.8)

3 (0.7)

14 (5.7)

264 (93.6)

67 (25.3)

54 (18.2)

61 (21.9)

58 (19.2)

41 (15.5)

121 (49.5)

160 (50.5)

N (weighted %)

Self-reported
P
dual sensory
value‡ impairment

<0.001

<0.001

0.012

0.058

0.376

398 (26.2)

390 (46.1)

240 (27.7)

435 (33.4)

178 (15.6)

216 (22.8)

86 (8.9)

67 (9.6)

46 (9.7)

8 (0.6)

78 (11)

942 (88.4)

–

249 (26.5)

205 (21)

212 (18.8)

196 (17.4)

166 (16.4)

405 (47.5)

623 (52.5)

N (weighted %)

Self-reported
P value visual
§
impairment

<0.001

<0.001

0.044

<0.001

0.434

511 (26.6)

613 (56.2)

199 (17.2)

787 (50.8)

229 (18.4)

118 (10.6)

102 (9.4)

56 (5.8)

31 (5)

8 (0.5)

61 (6.3)

1254 (93.1)

–

244 (18.6)

241 (18.9)

283 (20.8)

279 (21.2)

276 (20)

669 (55.7)

654 (44.3)

N (weighted %)

Self-reported
P value hearing
*
impairment

Sociodemographic and clinical characteristics of analytical sample according to sensory impairment (2014 APMS survey data)

Characteristic

Table 1

<0.001

<0.001

<0.001

0.776

<0.001

Continued

1 (0)

2018 (16.8)

3383 (49.2)

2144 (34)

2251 (21.7)

1226 (13.9)

1294 (17.4)

1180 (16.1)

1035 (16.9)

560 (14.1)

28 (0.3)

705 (12.6)

6813 (87)

1422 (20)

1457 (20)

1563 (20)

1550 (20.2)

1554 (19.8)

3058 (48.8)

4487 (51.2)

P value Total
†
(n=7546)

BMJ Open: first published as 10.1136/bmjopen-2020-043179 on 16 February 2021. Downloaded from http://bmjopen.bmj.com/ on February 23, 2021 by guest. Protected by copyright.

Open access

6

Khurana M, et al. BMJ Open 2021;11:e043179. doi:10.1136/bmjopen-2020-043179

Continued

3524 (58)

13 (0.3)

 Missing

22 (1.1)

29 (0.6)

1107 (16.8)

52 (0.9)

 No qualifications

 Missing

2011 (31.1)

306 (4.9)

3 (0)

1059 (19.5)

 Diabetes (lifetime)

 Missing

Smoking status
 Current smoker

Physical health

4616 (84.9)

858 (15.1)

 Not present

 Present

Common mental disorders

378 (19.3)

256 (11.1)

479 (23)

1591 (77)

1320 (56.3)

175 (3.6)

 Unemployed

 Economically inactive

43 (2.8)

3288 (65.3)

707 (40.9)

30 (1.4)

735 (30.7)

109 (4.7)

430 (22.8)

255 (14.1)

511 (26.3)

 In employment or unpaid
family worker

Employment status

1317 (25)

163 (2.6)

 GCSE or equivalent

937 (19.7)

 A level

 Foreign/other

1898 (35.1)

 Degree/teaching, HND,
nursing

Highest level of education

 Missing

245 (13.7)

1059 (21.9)

 Private or other renter

438 (19.8)

3555 (62.9)

831 (14.6)

 Owner occupier

1365 (65.4)

11 (0.5)

1614 (74.7)

 Social renter

Housing status

Self-reported
visual/hearing
impairment

N (weighted %) N (weighted %)

No visual/
hearing
impairment

 Have children (including
step/adopted/not living
with them)

Characteristic

Table 1

1365 (65.4)

73 (26.0)

208 (74.1)

229 (75.5)

4 (2.4)

48 (22.1)

4 (1.5)

140 (45.4)

13 (4.1)

39 (15.3)

24 (10.8)

61 (23.0)

22 (1.1)

245 (13.7)

438 (19.8)

0.002

58 (22.3)

<0.001 50 (16.2)

<0.001

<0.001

<0.001

<0.001

2 (0.5)

<0.001 230 (81.9)

N (weighted %)

Self-reported
P
dual sensory
value‡ impairment

0.430

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

229 (22.3)

130 (11.3)

292 (26.7)

736 (73.3)

634 (54.8)

29 (4)

365 (41.2)

16 (1.5)

368 (30.8)

46 (3.8)

229 (25)

119 (13.5)

250 (25.4)

14 (1.3)

135 (15.5)

274 (25.9)

605 (57.4)

7 (0.6)

774 (71.5)

N (weighted %)

Self-reported
P value visual
§
impairment

0.155

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

207 (17.4)

176 (12)

260 (20.5)

1063 (79.5)

915 (61.2)

18 (17.2)

390 (37.1)

18 (1.3)

507 (33.4)

76 (5.4)

240 (19.6)

160 (13.9)

322 (26.4)

12 (1)

135 (11.8)

249 (16.5)

927 (70.7)

6 (0.4)

1070 (78.8)

N (weighted %)

Self-reported
P value hearing
*
impairment

<0.001

<0.001

0.043

<0.001

<0.001

<0.001

<0.001

Continued

1437 (19.5)

3 (0)

563 (6.4)

1337 (17)

6209 (83)

3332 (37.2)

218 (3.4)

3996 (59.4)

82 (1)

1843 (20.1)

272 (3.1)

1747 (24.5)

1192 (18.3)

2410 (33)

51 (0.7)

1304 (19.9)

1270 (15.9)

4921 (63.5)

24 (0.3)

5139 (62)

P value Total
†
(n=7546)
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Continued
Self-reported
visual/hearing
impairment

2178 (41)

804 (16.8)

148 (3)
201 (3.2)

 8–15

 16–40
 Missing

54 (30.3)
127 (5.3)

247 (13.6)

1642 (78.1)
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3.68 (1.76 to 7.70)
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(95% CI)

Weighted %=percentage of participants, weighted to account for selection and non-response probability.
*Key: adjusted for age, gender, ethnicity, social deprivation and diabetes.
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26 (0.5)

Suicide attempt
Sensory impairment (visual or hearing)
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26 (1.3)

Summary statistics
N (weighted %)

<0.001
0.146

0.007

0.001

0.165
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2.05 (1.51 to 2.78)
1.90 (1.34 to 2.67)

2.76 (1.67 to 4.57)

2.06 (1.56 to 2.73)

3.58 (1.40 to 9.16)

4.97 (2.37 to 10.41)

6.14 (1.73 to 21.79)

5.32 (2.54 to 11.15)

Adjusted OR*
(95% CI)

Odds of suicidal ideation and suicide attempt in people with sensory impairment compared with people without

Exposure

Table 2

<0.001
<0.001

<0.001

<0.001

0.008

<0.001

0.005

<0.001

P value

7505
7506

7506

7505

7503

7502

7503

7502

No. in analysis

Note: 2 missing values for sensory impairment (either kind), 2 for visual and one for hearing impairment.
Weighted %=percentage of participants, weighted to account for selection and non-response probability.
*P values for group comparisons of participants with visual impairment versus none (excluding missing values).
†P values for group comparisons of participants with hearing impairment versus none (excluding missing values).
‡P values for group comparisons of participants with either impairment versus none (excluding missing values).
§P values for group comparisons of participants with dual sensory impairment versus none (excluding missing values).
APMS, Adult Psychiatric Morbidity Survey; AUDIT, Alcohol Use Disorders Identification Test; GCSE, General Certificate of Secondary Education; HND, Higher National Diploma; IMD, Index of
Multiple Deprivation.;
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work finding an association between hearing impairment
and suicidality, although this did not address visual impairment.13 They are also consistent with a large nationally
representative Korean study where researchers found low
clarity of vision to be associated with an increased risk of
both suicidal attempt and ideation.4 However, our findings
conflict with those of another nationally representative
Korean study finding no association of visual impairment
with suicidal ideation following adjustment of sociodemographic characteristics and restriction of daily activities.21
Authors of this paper suggested that visual impairment
may only be associated with suicide indirectly through its
effect of restricting daily activities. This reflects findings
of a nationwide Finnish study where visual impairment
was associated with suicide indirectly through its effect on
health.37 Restriction in daily activities or self-rated health
was not considered in the current study.
Our results regarding hearing impairment are consistent with studies that found an association between
hearing impairment and suicide in specific populations such as D/deaf children19 D/deaf adults18, older
adults14,and people with co-occurring substance abuse.38
However, our results contradict findings of another study
where risk of suicide was similar in hearing and non-
hearing individuals.20 The suicide outcome used in this
study was however a composite measure of ‘risk to self’
rather than completed suicide.
Finally, our analyses of co-
occurring impairments
are also consistent with the previously mentioned large
Korean study which found that people with dual sensory
impairment had a greater a risk of suicidality.14 This study,
similar to ours, also found the highest risk in individuals
with dual impairment.
Strengths and limitations
The present study contributes to the limited literature
assessing the association between sensory impairment and
suicide in the general population. Its greatest strength is
the use of a nationally representative population sample
and our ability to test associations with different combinations of sensory impairment. Findings were adjusted for
five predetermined sociodemographic and clinical covariates and were robust to sensitivity analyses simulating the
biases introduced by missing data.
We also acknowledge limitations. The cross-sectional
nature of our data meant that we could not explore the
temporal nature of the relationship. Our measure of
sensory impairment in the last 12 months meant we could
establish recency of impairment but not onset. The possibility of reverse causation cannot be ruled out, particularly as past suicide attempts are a risk factor for repeat
suicide attempts.39 Furthermore, we were unable to investigate the long-
term effect of sensory impairment on
suicidality, the influence of time spent in a state of sensory
impairment and the effect of different causes of impairment on suicidality. For example, previous research has
found life satisfaction to be higher when an impairment is
congenital rather than acquired later in life.40 Qualitative

work could provide insights into the attitudes of people
with sensory impairment towards any restrictions to their
social functioning, particularly in relation to loneliness,
stigma and a sense of entrapment and suicidality.
Further, despite the efforts made by APMS researchers
to ensure that this was a nationally representative household survey, we acknowledge the potential for selection
bias that may have affected our results. Examples of
this may include participants with hearing impairment
not hearing a knock on the door. The APMS sampling
is also restricted to individuals from private households
and therefore excludes individuals from institutional
settings such as prisons, inpatient units and children’s
homes, who constitute approximately 2% of the population.23 These groups may have higher rates of suicidal
behaviour,41 and poorer mental health.23 Given the older
age profile of people in residential care and the association of sensory impairment with older age, omission of
institutional settings may have led to an underestimate of
the associations. Additionally, the APMS survey may have
excluded people who are unable to live independently
in private households due to their impairments, which
may have resulted in exclusion of people with the highest
degree of impairment. Further, with regards to hearing
impairment, the lack of sign translation suggests that the
survey missed people with congenital d/Deafness.42
Another potential limitation regarding hearing
impairments is that our measure of hearing impairment
included participants using a hearing aid, regardless of
whether their hearing was corrected while using it. This
suggests that we may have included individuals without
current hearing issues. However, we chose to be inclusive in this definition because of evidence describing
the perceived ineffectiveness, discomfort and stigma of
hearing aid use.43–45
We also acknowledge the potential for non-response
bias. For example, it is likely that individuals with severe
impairment may not have felt comfortable letting a
researcher into their home, and those feeling suicidal may
not have had the motivation to engage with a research
interview.
Finally, both sensory impairment and suicidal
behaviour were measured using self-reported measures.
These are inherently subjective and susceptible to both
recall and social desirability bias, which may have led to
under-reporting.46 Nevertheless, APMS interviewers used
computer-assisted self-interviewing, and this is likely to
have enhanced disclosure of such information through
a reduction in social desirability bias.25 However, with
regard to the use of self-reported measures, it is important
to note that the APMS survey did make specific accommodations for participants with sensory impairments
some of which may have resulted in under-reporting of
outcomes related to suicidality. For example, where visual
impairments indicated this, self-
completion questionnaires were read out to participants. This may have led
to under-reporting of outcomes related to suicide due to
social desirability bias.
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Clinical implications
The strong association identified between sensory impairment and suicidal ideation and attempt highlights the
importance of considering this population in the assessment of suicide risk and prevention. Since both of these
impairments can cause communication difficulties,
access to mental healthcare may be limited as compared
with the general population. This study suggests a need
for targeted assessment and intervention in this population, as well as a strong rationale for optimising visual
or hearing function. Professionals such as general practitioners, ophthalmologists and otolaryngologists are well
placed to notice the signs and symptoms of suicidality in
the context of sensory impairment, and promote referral
of at-risk individuals for mental healthcare. The same
applies to community audiology services and commercial
opticians, where training in suicide awareness may help
practitioners to feel more confident in handling situations where there are concerns about a client.
Further research is needed to understand the mediators
of suicide risk in individuals with sensory impairment, of
which loneliness is one candidate. Loneliness is known
to be a problem in people with sensory impairment40 47 48
and previous work using AMPS and other datasets has
described an association between loneliness and suicidality.49–52 Impairments in communication might cause
people with sensory impairment to feel lonely, even if
they have objective social support.53 54 In qualitative work,
individuals with hearing loss report feelings of profound
loneliness due to the difficulties they experience in interacting with others around them.55 The stigma of disability
is another potential candidate mediator, and further
work is needed to explore how public stigma and self-
stigma influence suicidality. Other factors such as locus
of control, self-perception and self-esteem are particularly
relevant to both visual and hearing impairment56–58 and
may be potential mediators in this relationship. There is a
clear need for further longitudinal studies to gain a better
understanding of the pathways to suicidality in people
with sensory impairment, so that we can develop and evaluate appropriate interventions.
CONCLUSION
Our findings provide strong evidence to support a cross-
sectional association between sensory impairments and
suicide attempt and ideation. In view of the cross-sectional
nature of the data, further longitudinal research is
warranted to explore the temporal relationship between
sensory impairment and suicidality and the contribution
of potential mediators.
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Supplementary Table 1: Odds of suicidal ideation and suicide attempt in people with
sensory impairment compared to people without, adjusted for CISR score
Exposure

Adjusted Odds Ratio
*
(95% CI)

p value

Number
in
Analysis

Sensory Impairment (visual or hearing)

3.42 (1.66 to 7.04)

0.001

7502

Dual sensory Impairment (visual and
hearing)
Visual Impairment

2.31 (0.59 to 8.99)

0.227

7503

3.29 (1.43 to 7.57)

0.005

7502

Hearing Impairment

1.05 (0.82 to 5.11)

0.122

7503

Sensory Impairment (visual or hearing)

1.28 (0.91 to 1.79)

0.154

7505

Dual sensory Impairment (visual and
hearing)
Visual Impairment

1.48 (0.80 to 2.76)

0.213

7503

1.18 (0.81 to 1.72)

0.398

7505

Hearing Impairment

1.37 (0.93 to 2.00)

0.107

7506

Suicide attempt

Suicidal ideation

Key: *Adjusted for age, gender, ethnicity, social deprivation, diabetes and CISR score
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Supplementary Table 2: Association between sensory impairment (visual or hearing) and
probability of past-year suicidality showing individual isolated effects of covariates
Outcome

Odds Ratio
(95% CI) *

p value

Unadjusted

3.12 (1.57 to 6.20)

0.001

Adjusted for sex

3.15 (1.60 to 6.21)

0.001

Adjusted for age

5.12 (2.41 to 10.85)

<0.001

Adjusted for ethnicity

3.35 (1.62 to 6.94)

0.001

Adjusted for Index of Multiple Deprivation

3.10 (1.07 to 6.12)

0.001

Adjusted for presence of diabetes

3.16 (1.57 to 6.33)

0.001

Unadjusted

1.54 (1.19 to 2.00)

0.001

Adjusted for sex

1.54 (1.19 to 2.00)

0.001

Adjusted for age

2.14 (1.62 to 2.83)

<0.001

Adjusted for ethnicity

1.52 (1.17 to 1.99)

0.002

Adjusted for Index of Multiple Deprivation

1.52 (1.17 to 1.98)

0.002

Adjusted for presence of diabetes

1.56 (1.20 to 2.02)

0.001

Suicide attempt

Suicidal ideation

Key: *Each analysis was adjusted for one specified covariate
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Supplementary Table 3: Sensitivity analysis: Association between sensory impairment and
past-year suicidality imputing best case scenario values for missing data
Exposure

Unadjusted Odds
Ratio
(95% CI)

p
value

Adjusted Odds
Ratio
(95% CI) *

p value

Number
in
Analysis

Sensory
Impairment
(visual or hearing)
Dual sensory
Impairment
(visual and
hearing)
Visual Impairment

2.80 (1.41 to 5.56)

0.003

4.83 (2.30 to
10.13)

<0.001

7544

2.70 (0.89 to 8.19)

0.08

5.85 (1.65 to
20.72)

0.006

7545

3.38 (1.62 to 7.06)

0.001

<0.001

7544

Hearing
Impairment
Suicidal ideation

1.68 (0.73 to 3.86)

0.224

4.52 (2.11 to
9.66)
3.47 (1.37 to
8.76)

<0.001

7545

Sensory
Impairment
(visual or hearing)
Dual sensory
Impairment
(visual and
hearing)
Visual Impairment

1.52 (1.17 to 1.97)

0.002

2.04 (1.54 to
2.69)

<0.001

7544

1.82 (1.16 to 2.84)

0.009

2.71 (1.64 to
4.48)

<0.001

7545

1.79 (1.35 to 2.37)

<0.001

Suicide attempt

2.02 (1.49 to
<0.001
7544
2.74)
Hearing
1.25 (0.91 to 1.72)
0.147
1.88 (1.33 to
<0.001
7545
Impairment
2.65)
*Adjusted for pre-determined covariates: age, gender, ethnicity, social deprivation and diabetes;
imputing missing values to reflect negative values for suicide attempt or ideation, presence of
diabetes, and white ethnicity
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Supplementary Table 4: Sensitivity analysis: Association between sensory impairment and
past-year suicidality imputing worst case scenario values for missing data
Outcome

Unadjusted Odds
Ratio
(95% CI)

p value

Adjusted Odds
Ratio*
(95% CI)

p value

Number
in
Analysis

Sensory
Impairment
(visual or hearing)
Dual sensory
Impairment
(visual and
hearing)
Visual Impairment

2.31 (1.26 to 4.23)

0.007

3.71 (1.89 to
7.27)

<0.001

7544

2.83 (1.05 to 7.61)

0.04

5.43 (1.73 to
17.11)

0.004

7545

2.94 (1.52 to 5.68)

0.001

<0.001

7544

Hearing
Impairment
Suicidal ideation

1.53 (0.72 to 3.27)

0.269

3.70 (1.87 to
7.32)
2.94 (1.22 to
7.06)

0.016

7545

Sensory
Impairment
(visual or hearing)
Dual sensory
Impairment
(visual and
hearing)
Visual Impairment

1.52 (1.17 to 1.97)

0.002

2.02 (1.53 to
2.67)

<0.001

7544

1.89 (1.22 to 2.94)

0.004

2.79 (1.70 to
4.59)

<0.001

7545

1.80 (1.36 to 2.38)

<0.001

Suicide attempt

2.02 (1.50 to
<0.001
7544
2.74)
Hearing
1.26 (0.92 to 1.72)
0.152
1.88 (1.33 to
<0.001
7545
Impairment
2.63)
*Adjusted for pre-determined covariates: age, gender, ethnicity, social deprivation and diabetes;
imputing missing values to reflect positive values for suicide attempt or ideation, presence of
diabetes, and white ethnicity
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