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Purpose: Losing a loved one to death is a common and natural life-course experience. Still,
bereavement has been associated with an increased risk of suicidal behavior and psychiatric
hospitalization and little is known of how to counter these adverse events. We aimed to study
the effect of early treatment in primary care with talk therapy (TT) or antidepressants (AD) in
severely bereaved people.

Methods: We conducted a population-based cohort study including 207,435 adult Danes
who experienced a severe loss in 1996-2013. We compared treatment and no treatment with
either of the two treatment regimens within 6 months after the loss. The main outcome was
a serious mental health condition (defined as suicide, deliberate self-harm, or psychiatric
hospitalization) occurring >6 months after bereavement. Adjusted risk differences (RDs)
2 years after bereavement were calculated using both standard regression analysis and
instrumental variable analysis (IVA) in which estimated physician preferences for treatment
served as instruments.

Results: The standard adjusted regression analysis showed a higher risk of developing a serious
mental health condition associated with both TT (RD, 7.1; 95% CI, 5.0 to 9.1 per 1000 people)
and AD (RD, 30.1; 95% CI, 25.7 to 34.6 per 1000 people). The IVA, which was used to control
for unmeasured confounding, showed that TT was associated with a lower risk of a serious mental
health condition (RD, —17.1; 95% CI, =30.7 to —3.5 per 1000 people), whereas the results were
inconclusive for AD (RD, —8.6; 95% CI, —62.6 to 45.4 per 1000 people).

Conclusion: This study suggests that early treatment with TT is associated with reduced long-
term risk of serious mental health conditions in severely bereaved people. No clear benefit or harm
of treatment with AD after bereavement was ascertained since the statistical precision was low.
Keywords: bereavement, loss, suicide, self-harm, practice variation

Plain language summary

Why was the study done? Losing a loved one to death is a common and often very emo-
tionally painful experience. Bereaved people have an increased risk of suicidal behavior and
psychiatric illness, and little is known about how to reduce this risk.

What did the researchers do and find? We studied the effect of early treatment in primary
care with talk therapy (TT) or antidepressants (AD) on suicidal behavior and psychiatric hospi-
talization in bereaved people. A conventional regression analysis showed that both treatments
were associated with a higher risk of serious mental health conditions. In contrast, a more
advanced and partly novel analysis approach, which used physician prescription preferences
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as statistical instruments, showed that TT was associated with a
lower risk of developing a serious mental health condition after
the loss; no clear conclusion could be given for the effect of AD.
What do these results mean? This study suggests that early
treatment with TT might reduce the long-term risk of developing
a serious mental health condition after bereavement. Furthermore,
the findings suggest that the performed analysis of physician treat-
ment preferences might provide an informative supplement to more

conventional approaches.

Introduction

Losing a loved one to death is a natural life-course experi-
ence, which can be very emotionally painful. For most
people, reactions or symptoms will lessen with time without
any professional intervention. However, some experience
complicated grief (CG)' with prolonged emotional suf-
fering and difficulties in adjusting to the loss for a period
of >6 months and bereavement has been associated with
an increased risk of suicidal behavior and psychiatric
hospitalization.?!°

Existing evidence provides little advice on how to reduce
these adverse consequences of bereavement. Few studies
have explored the effectiveness of pharmacotherapy on CG,
and the results are ambiguous.''"'* Psychotherapy does not
appear to prevent CG, but it may have a short-term effect on
CG symptoms and suicidal ideation in people who already
meet the criteria for CG.!'* However, no similar evaluation of
whether suicidal behavior and psychiatric illness in bereaved
people can be prevented by treatment within the first 6 months
after their loss, where they do not (by definition) fulfill the
CQG criteria, exists. Treatment within this period could prove
important since bereaved people are at particularly high risk
of suicidal behavior and psychiatric illness within the first
6-12 months after the loss.?

Indeed, studying the effect of early treatment on suicidal
behavior and psychiatric illness among bereaved people
also poses several challenges. Randomized controlled tri-
als with sufficient power to study rare outcomes such as
completed and attempted suicide are difficult to establish,
and traditional observational studies are prone to bias,
particularly from confounding by indication, ie, people
receiving treatment are likely to have the most severe
grief symptoms and hence probably also the greatest risk
of adverse events.

Therefore, we performed a large population-based cohort
study using an instrumental variable approach to estimate
the influence of early treatment with TT or AD on the
2-year risk of suicide, deliberate self-harm, and psychiatric
hospitalization in people who experienced a severe loss. As

instruments, we applied primary care physicians’ preferences
for treatment with AD and/or TT, which were estimated from
adjusted treatment frequencies in the patients’ primary care
populations. This approach yields results that are unaffected
by confounding by indication since it does not attempt to
assess the consequences of the actual treatment received by
the patients but rather the consequences of their physician’s
general intention to treat, which is not linked to the individual
patient’s mental health status. As a reference of methodologi-
cal interest, we estimated similar effects of AD and TT using
the standard regression analysis.

Methods

Study design and setting

We conducted a population-based cohort study of 207,435
relatives who experienced a severe loss of a close relative
between 1996 and 2012 by using Danish nationwide regis-
ters. The data were linked at the individual level by using the
unique Civil Personal Registration (CPR) number assigned
to all Danish citizens. Denmark has a tax-financed public
health care system, and primary health care is provided by
primary care physicians, who act as gatekeepers to special-
ized health care." Citizens are listed with a specific primary
care practice, which they must first consult for medical
advice.

Data sources
The following Danish administrative data sources were
used in the study: 1) the Civil Registration System, which
contains information on vital status and family relations,'¢
2) the Register of Causes of Death, which contains informa-
tion on cause of death,'” 3) the National Patient Register,
which contains information on all somatic hospitalizations
since 1977 and outpatient and emergency department
contacts since 1995,'% 4) the Psychiatric Central Research
Register, which contains information on all psychiatric
hospitalizations since 1969 and outpatient and emer-
gency department contacts since 1995, 5) the National
Health Service Register, which contains information on
all services provided by primary care physicians and psy-
chologists since 1990,2° and 6) the National Prescription
Register, which contains information on all redeemed
prescriptions since 1995.%' The Danish registers cover
the entire population with no loss to follow-up, and their
validity is generally considered good.?

The study was approved by the Danish Data Protection
Agency and the Danish Health Data Authority. According to
Danish legislation, no further ethical approval or collection
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of informed consent is required for research projects entirely
based on public administrative registers.

Cohort

We identified all Danes aged 18 years or older who expe-
rienced a severe loss of a child, spouse, registered partner,
parent, or sibling in the study period. In agreement with
relevant literature,”'° we defined severe loss as any event in
the hierarchy: 1) loss of a child, 2) loss of a spouse or regis-
tered partner younger than 50 years, 3) loss due to suicide,
4) multiple losses within 30 days, 5) loss due to homicide,
6) loss due to an accident, and 7) unexpected loss defined by
ascore of 0 or 1 in the age-adjusted Charlson Comorbidity
Index.? People who had experienced more than one of these
types of losses or losses that fell into more than one of the
categories were assigned to the category of their highest-
listed event in this hierarchy, and they were included on the
day of their first event of this category. Cohort composition
according to the type of loss is found in Table 1.

Treatments

We categorized people as treated early with TT if a primary
care physician or psychologist provided one or more TT
services within 6 months of the loss. We defined people
as treated early with AD if one or more prescriptions for
AD had been redeemed from a pharmacy within 6 months
after the loss; prescriptions for tricyclic AD, trazodone, and
bupropion were excluded because of their frequent use for
pain, insomnia, or smoking cessation. The two treatments
were studied under mutual adjustment. The reference groups
consisted of those who did not receive the respective treat-
ments in the first 6 months. Coding definitions for treatments
are found in Table S1A.

Outcome

A serious mental health condition was defined as the com-
posite endpoint comprising suicide, deliberate self-harm, and
psychiatric hospitalization. To identify deliberate self-harm
in the Danish registers, we used a previously applied algo-
rithm.?* The outcome coding definition is found in Table S1B.

Covariates

In accordance with previous literature in the field,>* the
following covariates were a priori chosen for adjustment:
gender, age (18-39, 40—49, 50-59, 60—69, and =70 years),
calendar period (96-99, 00-03, 04—07, and 08—12), urbaniza-
tion (densely, intermediate with >40,000, intermediate with

<40,000, thinly with 215,000, and thinly with <15,000), and
type of loss as well as dichotomous variables coded for infor-
mation on 5-year history of psychiatric inpatient hospitaliza-
tion, deliberate self-harm, and selected mental conditions
(affective disorder, schizophrenia and related disorders, and
substance abuse disorder), 1-year history of psychotropic
medication redemption, and any history of selected physical
conditions (chronic obstructive pulmonary disease, cancer,
spine disorder, asthma, stroke, diabetes, and ischemic heart
disease). Diagnostic criteria and classifications of medication
and urbanization are included in Table S1C. Analyses were
also adjusted for interactions between gender and age and
between history of psychotropic medication redemption and
selected mental conditions.

Statistical analyses
We assessed adjusted risk differences (RDs) for serious
mental health conditions at 2 years after the loss using the
pseudo-observation approach.?® Thus, pseudo-observations
from the cumulative incidence function for the competing
risks’ model with death from other causes than suicide as
competing risk were computed and analyzed as outcome
variable. Time since the loss was used as the underlying time
scale, and individuals entered the study 6 months after the
loss. People were censored by emigration or end of study on
December 31, 2013, whichever came first. We excluded 1880
(0.9% 0of 216,759) people who died or were censored during
the first 6 months after the loss. Adjustment was performed
both using a standard generalized linear model (GLM) regres-
sion analysis with robust variance estimation and the more
technical method of instrumental variable analysis (IVA).”’
In the IVA approach, patients are not directly compared with
respect to the actual treatments received as this might be heav-
ily confounded by indication or severity in a way that cannot
be accounted for by standard analytical approaches, rather the
IVA compares groups of patients who differ in their likelihood
of receiving the treatments. Therefore, at its best, this method
holds the potential of reducing the impact from unmeasured
confounding similar to randomization.?® The IVA approach
requires the existence of variables (instruments), which can
predict the receipt of AD or TT but have no direct effect on
patient outcome and no indirect effect other than through the
treatments. As our instruments, we applied measures of physi-
cian treatment preference (defined below). Consequently, the
IVA estimates a treatment effect on a “marginal” population
that is defined as people whose likelihood of receiving treatment
depends on their physician’s preference for the treatment.
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Table | Baseline characteristics of full cohort and treatment groups

Characteristics

N (%)

AD (n=17,211) TT (n=30,818) Entire cohort (n=207,435)
Type of severe loss
Loss of a child 8364 (48.6) 12,456 (40.4) 72,770 (35.1)
Loss of a young spouse 1164 (6.8) 4213 (13.7) 15,521 (7.5)
Loss due to suicide 1343 (7.8) 3609 (11.7) 18,549 (8.9)
Multiple losses within 30 days 222 (1.3) 340 (1.1) 2916 (1.4)
Loss due to homicide 80 (0.5) 215 (0.7) 1080 (0.5)
Loss due to accident 2552 (14.8) 3224 (10.5) 34,635 (16.7)
Unexpected loss® 3486 (20.3) 6761 (21.9) 61,964 (29.9)
Gender
Male 5402 (31.4) 8465 (27.5) 95,467 (46.0)
Female 11,809 (68.6) 22,353 (72.5) 111,968 (54.0)
Age (years)
18-39 3874 (22.5) 13,626 (44.2) 82,599 (39.8)
4049 3275 (19.0) 6776 (22.0) 42,152 (20.3)
50-59 3100 (18.0) 5624 (18.2) 31,416 (15.1)
60-69 2372 (13.8) 2951 (9.6) 22,369 (10.8)
>70 4590 (26.7) 1841 (6.0) 28,902 (13.9)
Calendar period
1996-1999 2048 (11.9) 6022 (19.5) 49,312 (23.8)
2000-2003 3333 (194) 7653 (24.8) 49,100 (23.7)
2004-2007 4842 (28.1) 8021 (26.0) 49,403 (23.8)
2008-2012 6988 (40.6) 9122 (29.6) 59,620 (28.7)
Urbanization®
Densely 4995 (29.0) 9727 (31.6) 65,628 (31.6)
Intermediate (>40,000) 2191 (12.7) 3713 (12.0) 25,269 (12.2)
Intermediate (<40,000) 1426 (8.3) 2677 (8.7) 17,508 (8.4)
Thinly (=15,000) 4039 (23.5) 6934 (22.5) 47,238 (22.8)
Thinly (<15,000) 4560 (26.5) 7767 (25.2) 51,792 (25.0)
History of psychiatric diagnosis®
Affective disorder 2222 (12.9) 1083 (3.5) 5029 (2.4)
Schizophrenia and related disorders 488 (2.8) 128 (0.4) 1612 (0.8)
Substance use disorder 765 (4.4) 332 (1.1) 2298 (1.1)
History of psychiatric hospitalization® 1813 (10.5) 722 (2.3) 4768 (2.3)
History of deliberate self-harm® 2188 (12.7) 904 (2.9) 5968 (2.9)
History of psychotropic medication 13,893 (80.7) 8100 (26.3) 41,252 (19.9)
History of somatic diagnosis?
Chronic obstructive pulmonary disease 1129 (6.6) 536 (1.7) 5201 (2.5)
Cancer 1369 (8.0) 1062 (3.5) 8843 (4.3)
Spine disorder 2248 (13.1) 2638 (8.6) 15,297 (7.4)
Asthma 744 (4.3) 960 (3.1) 5472 (2.6)
Stroke 1369 (8.0) 480 (1.6) 5573 (2.7)
Diabetes 1722 (10.0) 1249 (4.0) 10,484 (5.1)
Ischemic heart disease 1734 (10.1) 1052 (3.4) 9946 (4.8)

Notes: *Age-adjusted Charlson Comorbidity Index? score of 0 or |. *Categories according to density and largest city coded as in Table SIB. <Five-year history of diagnosis
coded as in Table SIC. “Five-year history of psychiatric inpatient hospitalization coded as in Table SIB. *Five-year history of deliberate self-harm coded as in Table SIB. ‘One-
year history of redeemed psychotropic medication coded as in Table SIC. eHistory of diagnosis any time before bereavement coded as in Table SIC.

Abbreviations: AD, antidepressants; TT, talk therapy.

For both AD and TT, we defined the corresponding
instruments as how much more or less than expected the
treatments were provided in the bereaved person’s general
practice averagely in the 3 months before the date of loss.
Thus, for each practice for each month, we calculated the
ratios between the observed number of patients treated with

AD and TT, respectively, and the corresponding expected
numbers as predicted from a Poisson model including gen-
der, age, calendar time, and mental and physical morbidity
of the entire Danish population. This definition ensured
that the instruments were not associated with unmeasured
cohort characteristics through practice composition. We
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linked patients and practices through the application of
a validated algorithm (98.6% overall agreement with the
gold standard).’® To assess IVA assumptions, we reported
baseline characteristics according to quintiles of instruments
and estimated correlations between the treatments and the
corresponding instrument. Details on estimation of the
instrument and considerations concerning requirements for
the validity of the application on pseudo-values are found in
the Supplementary materials.

Both the standard GLM regression analysis and the IVA
were adjusted for the measured potential confounders that are
mentioned in the “Covariates” section. In both approaches,
we excluded 7444 (3.4% of 216,759) people who could not
be allocated to a practice at the time of the loss.

In a sub-analysis, we restricted the cohort to people who
received no treatment with AD or TT in the 3 months before
the loss. In sensitivity analyses, the treatment window of
6 months was extended to 9 months and the people treated
with both AD and TT were pooled with either the AD only
group or the TT only group. All analyses were conducted
with Stata 14 (StataCorp LP, College Station, TX, USA).

Results

Among 207,435 bereaved adults, 17,211 (8%) adults were
treated with AD and 30,818 (15%) adults were treated with
TT during the first 6 months after the loss; 5298 (3%) of
them received both treatments. Of the 30,818 people treated
with TT, 13,754 (45%) people received therapy exclusively
from a psychologist, 12,137 (39%) people received therapy
exclusively from a primary care physician, and 4927 (16%)
people received therapy from both a primary care physician
and a psychologist. Among people treated with AD in the
6 months after the loss, 7091 (41%) people received no AD
treatment in the 3 months before. People receiving these
treatments were more often women and more often had
a history of mental illness compared to the entire cohort.
Additionally, people treated with AD were generally older,
whereas people treated with TT were younger than the
remaining cohort (Table 1). People treated with AD more
often suffered from both mental ill-health and physical
ill-health compared to both the entire cohort and people
receiving TT. A flow diagram of cohort selection is found
in Figure 1.

The baseline characteristics of the study population were
reasonably balanced between the quintiles of the instruments
(ie, when people were categorized into five groups accord-
ing to how often their practice provided treatment during

the 3 months before the loss while taking the composition
of the patient population into account) and the likelihood of
treatment increased with increasing quintiles (Table 2). This
may support the assumption of validity of our instruments.
However, the correlation between the treatment and the cor-
responding instrument was markedly lower for AD than for
TT (Table S2).

The crude risk of serious mental health conditions
between 6 months and 2 years was 31.9 (95% CI, 29.9 to
33.9) per 1000 people treated with TT and 91.2 (95% CI, 86.9
t0 95.5) per 1000 people treated with AD (Table 3), whereas
the corresponding figure was 15.7 (95% CI, 15.1 to 16.3)
among people receiving neither AD nor TT. Deliberate self-
harm events accounted for the majority of events, whereas
completed suicides were rare.

In the standard GLM regression analysis, the adjusted
risk was 30.1 (95% CI, 25.7 to 34.6) per 1000 people higher
among bereaved people treated with AD and 7.1 (95% CI,
5.0 to 9.1) per 1000 people higher among bereaved people
treated with TT compared with people who did not receive
the respective treatments (Table 4).

Contrarily, in the IVA, the estimated adjusted risk of
developing a serious mental health condition between
6 months and 2 years after the loss was lower in bereaved
people treated with TT (RD, —17.1; 95% CI, —=30.7 to 3.5
per 1000 people) or AD (RD, —8.6; 95% CI, —62.6 to 45.4
per 1000 people), but the statistical precision on the lat-
ter estimate was very low (Table 4). When we restricted
the cohort to people not treated with AD or TT during the
3 months before the loss, the association for TT tended to
be stronger (RD, —22.3; 95% CI, —36.5 to —8.2 per 1000
people). In a sensitivity analysis, we excluded people with
extreme instrument values (n=923), but this did not change
the IVA estimates essentially (Table S3).

The sensitivity analyses showed that the estimates did not
change substantially if we pooled people treated with both
AD and TT with either the AD only group or the TT only
group, or if we extended the treatment window to 9 months
(Tables S4-S6).

Discussion

Main findings

This large population-based cohort study suggests that people
exposed to a severe loss had significantly lower risk of devel-
oping serious mental health conditions if they were treated
with TT during the first 6 months after the loss. A slightly
stronger association was observed when we restricted our
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Cohort of severely bereaved people
aged 18 years or older
(n=216,759)

Excluded:

- Death during treatment window (n=1,750)
- Administrative censoring during treatment window (n=130)

Remaining
(n=214,879)

Excluded:

- No patient-practice allocation (n=7,444)

Final cohort
(n=207,435)

Figure | Flow diagram of cohort selection.

analysis to people who had received no recent treatment. No
relevant benefit or harm of AD treatment was revealed since,
for this treatment, the statistical precision was low.

Comeparison with existing studies

To our knowledge, our study is the first to examine the
association between early treatment with TT and AD and
development of serious mental health conditions in severely
bereaved people. However, a meta-analysis of randomized
controlled trials on CG suggested short-term benefits from
a range of individual or group-based psychotherapeutic
interventions. In a recent randomized controlled trial on
the treatment of CG, Shear et al'! found a reduction in CG
symptoms and self-reported suicidal ideation after 20 weeks
of “complicated grief therapy”, both alone and when added
to citalopram treatment. Furthermore, the authors found
that citalopram treatment reduced the depressive symptoms
when added to the therapy, whereas citalopram alone had
no effect on CG symptoms and suicidal ideation. Previous
nonrandomized studies have indicated that AD can be help-
ful in reducing grief symptoms among patients with CG or
bereavement-related depression.!>!?

Strengths and limitations

We used a population-based cohort of severely bereaved
people for whom bereavement was reliably recorded in Dan-
ish registers. Loss to follow-up was virtually nonexistent in
these data, which made selection bias unlikely. However,
to study the most severe losses, we selected our cohort by
including the first loss in the highest category of our hier-
archy within the study period. This involved an element of
conditioning on the future, which is unwarranted from a
theoretical mathematical perspective, but this has limited
practical influence.

Primary health care in Denmark is based on a principle
of free and equal access for all. Patients receive public sub-
sidies to cover part of the costs of prescription drugs and,
when referred by their primary physician, of consultations
with privately practicing psychologists. However, some of
the people who were categorized as not treated with TT in
our study might have received TT elsewhere as we had no
information on bereavement care provided by privately paid
psychologists, in palliative care, or by various free support
services (including grief support groups or pastoral care).
Furthermore, we did not include treatment provided by pri-
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Table 2 Baseline characteristics of cohort across quintiles of instruments

Characteristics AD (quintile) TT (quintile)
| 2 3 4 5 | 2 3 4 5
Median of 0.71 (0.00 0.87 (0.81 0.99(0.93 I.Il (1.05 1.32(l.19 024 (0.00 0.54(0.40 0.83(0.68 1.21 (1.00 1.93(1.48
instrument to 0.81) to 0.93) to 1.05) to 1.19) to 7.00)* to 0.40) to 0.68) to 1.00) to 1.48) to 23.2)
(range)
Number of 41,487 41,487 41,488 41,486 41,487 41,488 41,486 41,487 41,487 41,487
bereaved people
Exposed to AD 6.5 8.1 9.2 10.4 12.3 8.0 9.2 9.7 9.9 9.7
Exposed to TT 13.7 14.7 14.7 15.3 15.8 8.8 1.7 14.4 17.4 22.1
Male 46.3 45.3 46.1 46.1 46.0 48.0 45.9 45.5 45.2 45.5
Age (years)
18-39 43.5 39.6 38.1 38.4 39.6 4].1 39.2 38.6 387 41.5
4049 19.4 20.3 20.9 20.2 20.9 19.9 20.5 20.5 20.8 19.9
50-59 14.4 15.2 15.1 15.6 15.3 14.7 15.2 15.4 15.3 15.1
60-69 10.3 10.7 11.2 1.1 10.6 10.9 11.0 10.7 10.6 10.7
>70 12.4 14.2 14.7 14.7 13.6 13.4 14.1 14.8 14.6 12.9
Psychiatric diagnosis®
Affective 2.2 2.3 2.5 2.6 2.6 2.0 2.5 2.5 2.8 25
disorder
Schizophrenia 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.8 0.8 0.7
and related
disorders
Substance use  |.1 1.1 1.0 1.1 1.2 1.0 1.1 1.0 1.2 1.2
disorder
Psychiatric 2.4 2.2 22 23 2.4 2.1 2.4 2.3 2.4 2.4
hospitalization®
Deliberate self- 2.8 2.8 2.7 29 3.1 2.5 2.9 3.0 3.0 3.0
harm¢
Psychotropic 17.5 18.8 19.9 21.0 22.2 19.5 20.0 20.0 19.3 20.1
medication®

Notes: *Upper range is the mean of the five largest values (to prevent the identification of personal information). "Five-year history of diagnosis coded as in Table SIC. <Five-
year history of psychiatric inpatient hospitalization coded as in Table SIB. “Five-year history of deliberate self-harm coded as in Table SIB. *One-year history of redeemed
psychotropic medication coded as in Table SIC. Data presented as percentages unless otherwise stated.

Abbreviations: AD, antidepressants; TT, talk therapy.

vately practicing psychiatrists, but only few people received
such treatment within 6 months after the loss.

Suicides may be underreported as some may be errone-
ously categorized as other causes of death,’' and deliberate
self-harm that did not lead to hospitalization cannot be
identified in our data. Conversely, earlier studies applying the
same algorithm for the identification of deliberate self-harm
conclude that some over-reporting may be taking place as
well.*? Both types of misclassification will cause an under-
estimation of the studied associations if it is not associated
with the exposures, but over-reporting may be most frequent
in people receiving treatment for mental health conditions,
and this could entail over-estimation of the risk associated
with treatment. However, it does not seem plausible that
misclassification would bias the standard regression results
upward and the IVA results downward.

Two categories of confounding seem important to con-
sider in our study. The first is confounding by indication,
which may arise because people with the most severe grief
reactions are more likely to be identified and treated. The
second is residual confounding, which may arise because
we had no information on sociodemographic factors besides
urbanization and because our data on comorbid conditions
did not hold information on the severity of the conditions.

In our standard regression analysis, both TT and AD were
deemed harmful even after extensive adjustments. However,
as no detailed information was available on the study par-
ticipants’ coping with their loss, these findings are likely to
suffer from confounding by indication.

IVA has the potential to control for such unmeasured
confounding, but at least three important prerequisites must
be fulfilled.
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Table 3 Crude risk of serious mental health conditions from 6 months to 2 years after bereavement in the entire cohort and
treatment groups

Observed events (per 1000 people?)

AD (n=17,211) TT (n=30,818) Entire cohort (n=207,435)
Composite outcome® 1549 (91.2) 971 (31.9) 4584 (22.4)
Suicide® 9 (0.5) 8(0.3) 58 (0.3)
Deliberate self-harm® 1104 (65.0) 638 (21.0) 3100 (15.1)
Psychiatric inpatient hospitalization® 436 (25.7) 325 (10.7) 1426 (7.0)

Notes: “Risk per 1000 people as estimated by the Nelson—Aalen approach accounting for censuring due to emigration or end of follow-up and for competing the risk of
death from other causes than suicide. Only the first outcome in the period was considered, and for the three components, the risk was estimated from their proportional
contribution to the composite outcome. "Composite outcome and the three underlying components defined as outlined in Table SIB.

Abbreviations: AD, antidepressants; TT, talk therapy.

Table 4 Mutually adjusted differences in the risk of serious mental health conditions from 6 months to 2 years after bereavement
associated with AD and TT (per 1000 people)

Crude risk
difference (95% CI)

Instrumental variable®
risk difference (95% CI)

Multivariable adjusted®
risk difference (95% CI)

Complete cohort

AD vs no AD 74.4 (70.0 to 78.8) 30.1 (25.7 to 34.6) —8.6 (—62.6 to 45.4)

TTvsnoTT 34 (1.3t054) 7.1 (5.0t0 9.1) —-17.1 (-30.7 to -3.5)
Cohort without recent treatment®

AD vs no AD 61.5 (55.0 to 68.0) 36.9 (30.5 t0 43.2) —47.2 (-151.7 t0 57.2)

TTvsnoTT 2.1 (0.1 to 4.0) 5.1 (3.1 to 7.0) —22.3 (-36.5t0 -8.2)

Notes: *Adjusted for type of loss, gender, age, calendar period, urbanization, 5-year history of psychiatric inpatient hospitalization, deliberate self-harm, and mental conditions
(affective disorder, schizophrenia and related disorders, and substance abuse disorder), I-year history of psychotropic medication redemption, any history of physical
conditions (chronic obstructive pulmonary disease, cancer, spine disorder, asthma, stroke, diabetes, and ischemic heart disease), interaction between gender and age, and
interactions between history of psychotropic medication redemption and mental conditions. *Excluded n=14,487 people treated with AD or TT in the 3 months before the

loss.
Abbreviations: AD, antidepressants; TT, talk therapy.

First, the chosen instruments must be associated with the
exposures of interest. In our data, this condition was satisfied.
However, the observed associations were weak after covariate
adjustment, particularly for AD treatment. This is most likely
because the practice variation for the prescription of ADs was
small, with only limited capability to predict whether AD
treatment was used in people with severe loss.

Second, the instrument must not be associated with any
unmeasured confounders. For logical reasons, this require-
ment cannot be directly verified in the data and we had no
good proxy for severity of the grief reaction, which could
have been used to justify an assumption of independence
between the overall practice treatment patterns and the mental
health among the people under study. Yet, it appears plausible
that experiences related to the studied types of loss may cause
serious mental reactions in the bereaved, regardless of their
practice population profile. Additionally, it is reassuring that
the measured confounders were rather balanced between the
quintiles of the instruments (Table 2), although some differ-

ences still had to be compensated by adjustments in the final
analysis model.

Third, the association between the instrument and the
outcome must not be mediated by causal pathways that do
not involve the studied exposures. In our study, this assump-
tion must be carefully considered as we cannot rule out that
the practices in which patients have a high probability of
receiving TT also do other things of benefit to the patients
than offering registered TT sessions. Still, our analyses were
corrected for the concomitant prescription of ADs.

Summing up, we tend to consider our findings from the
IVA approach more reliable than the results from the standard
regression analyses. Hence, we believe that a high probability
of receiving TT in primary care in the first 6 months after a
severe loss is associated with a lower risk of suicide, deliber-
ate self-harm, and psychiatric hospitalization. However, while
a TT session in the present study constitutes a well-defined
entity from an administrative point of view, it is not well
specified in terms of content, duration, theoretical framework,
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and so on. Although the observed association suggests that
physicians with a high preference for TT treatment do some-
thing right, our findings provide no precise information on
what this is. It cannot be ruled out that physicians’use of TT is
merely a marker of other more decisive aspects of their daily
practice, for instance their general focus on a biopsychosocial
approach or the density of their time schedules.

Conclusion

This population-based cohort study suggests that severely
bereaved people benefit from TT early after bereavement.
However, requirements for the therapy to have effect cannot
be specified and the suggested benefit may even be driven
by other characteristics of the general practices that fre-
quently offer TT. Standard regression approaches to estimate
treatment effects in observational studies may be seriously
impaired by confounding by indication, which could lead to
erroneous clinical decisions. Analyses with physician treat-
ment preferences as instrumental variables might provide
useful supplementary information.
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Supplementary materials
Details on the definition of the
instruments and evaluation of the analysis
assumptions
For each practice for each month, we calculated the observed
numbers of patients treated with antidepressants (AD) and
talk therapy (TT) and the corresponding expected numbers
as predicted from a Poisson model of the entire patient Dan-
ish population. This model allowed for any history of the 19
Charlson comorbidities;' five-year history of affective disor-
der, schizophrenia and related disorders, and substance abuse
disorder; and interactions between gender and restricted
cubic splines for age with knots at 40, 50, 60, and 70 years
as well as for calendar period with knots at year 2000, 2004,
and 2008.2 For each person in our cohort, we defined the
instruments for AD and TT as the practice-specific ratios of
observed over predicted number of treated patients in the
3 months (lag period) before the loss.

With two treatments and two instruments, it is important
that the IV model is not essentially under-identified due to

correlation between the instruments. A scatterplot of the
instruments confirmed that the instruments were practically
uncorrelated. Additionally, when adjusted for the number
of instruments and their intercorrelation, the partial cor-
relations between the instruments and the corresponding
treatments declined only slightly. However, no clear rule
exists on how to evaluate instrument strength in studies
with several treatments and instruments. We investigated
several instruments over different lag time periods. We
found that a more instantaneous preference of 3 months
performed better with regard to correlation with the actual
treatment and standard error of the risk difference than a
preference definition of 6 or 12 months, which is in line
with the findings from other IV studies using physician
preference.>*

The pseudo-observation approach to IVA used in the pres-
ent study further assumes strongly independent censoring.’
We found that censoring was related to patient characteristics,
which we could take into account by estimating stratified
pseudo-observations.® The results were largely unchanged,
no matter which combination of confounders we stratified on.

Table SI (A) Coding definition for treatments, (B) coding definition for composite outcome, and (C) coding definition

for covariates

A
Treatments Data sources Codes
AD RMPS ATC code NO6A excl. NO6AA (tricyclic AD), NO6AXO05 (trazodone), and
NO06AX12 (bupropion)
TT NHSR
Primary care Provider specialty 80 and service codes 4003, 40214027, 4050, 4063, 4106,
physician® 42474249, and 6101
Psychologist Provider specialty 63 and service codes 01xx, 02xx, |xxx, 2xxx, and 3xxx
B
Single endpoints Data sources Codes
Suicide RCD ICD-8: 950-959
ICD-10: X60-X84
Deliberate self-harm®
From 1977 to 1986 NPR, PCRR ICD-8: E9500-E9599
From 1987 to 1993 NPR People admitted with a “reason for contact code” of 4
After 1994 NPR, PCRR People fulfilling at least one of the following criteria:
People admitted with a “reason for contact code” of 4; any psychiatric diagnosis
(ICD-10: chapter F) and a comorbid diagnosis of poisoning with medication and
biological compounds (ICD-10: T36-T50) or nonmedical compounds, excluding
alcohol and poisoning from food (ICD-10: T52-T60); any psychiatric disorder (ICD-
10: chapter F) and comorbid diagnosis reflecting lesions on the forearm, wrist, or
hand (ICD-10: S51, S55, S59, Sé1, S65, and S69); any contact with a hospital because
of poisoning with weak or strong analgesics, hypnotics, sedatives, psychoactive
drugs, antiepileptics, and antiparkinsonian drugs or carbon monoxide (ICD-10: T39,
T42, T43, and T58); and any somatic or psychiatric diagnosis (ICD-10: X60—X84)
Psychiatric inpatient PCRR People with patient type code O, I, 4, or 5

hospitalization

(Continued)
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Table S| (Continued)

C

Covariates

Data sources

Codes

Mental conditions
Affective disorder®
Mood disorder

Neurotic, stress-
related, and
somatoform disorders
Schizophrenia and related
disorders®
Mental and behavioral
disorders due to
psychoactive substance
abuse
Medical conditions
Chronic obstructive
pulmonary disease
Cancer

Spine disorder
Asthma

Stroke

Diabetes mellitus
Ischemic heart disease

Urbanization
Densely
Intermediate (=40,000)
Intermediate (<40,000)
Thinly (=15,000)
Thinly (<15,000)
Psychotropic medication

PCRR

NPR

CRS

RMPS

ICD-8: 296.x9 (excluding 296.89), 298.09, 298.19, and 300.49
ICD-10: F30-F39
ICD-8: 300.x9 (excluding 300.49), 305.x9, 305.68, and 307.99
ICD-10: F40-F48

ICD-8: 295.x9, 296.89, 297.x9, 298.29-298.99, 299.04, 299.05, 299.09, and 301.83
ICD-10: F20-F29

ICD-8: 291.x9, 294.39, 303.x9, 303.20, 303.28, 303.90, and 304.x9

ICD-10: FIO-FI9

ICD-8: 491-492
ICD-10: J41-J44
ICD-8: 140-209
ICD-10: C00-C97
ICD-8: 728

ICD-10: M40-M54
ICD-8: 493

ICD-10: J45-J46
ICD-8: 430-438
ICD-10: 160166
ICD-8: 249 and 250
ICD-10: EI0-El4
ICD-8: 410414
ICD-10: 120-125

Densely populated

Intermediate with 240,000 residents in largest city
Intermediate with <40,000 residents in largest city
Thinly populated with >15,000 residents in largest city
Thinly populated with <15,000 residents in largest city
ATC codes NO5A, NO5B, NO5C, and NO6A

Notes: *Service codes for TT provided by primary care physicians have been identified by the Program for Clinical Research Infrastructure.’ *ldentification of deliberate
self-harm follows the algorithm of Nordentoft et al.? “Classification follows McGrath et al.’

Abbreviations: AD, antidepressants; ATC, Anatomical Therapeutic Chemical; CRS, Civil Registration System; ICD-8, International Classification of Diseases, 8th revision;
ICD-10, International Classification of Diseases, 10th revision; NHSR, National Health Service Register; NPR, National Patient Register; PCRR, Psychiatric Central Research
Register; RCD, Register of Causes of Death; RMPS, Register of Medicinal Product Statistics; TT, talk therapy.
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Table S2 Correlations between treatments and corresponding

Table S3 Instrumental variable analysis excluding n=923 people

instrument with extreme instrument values?
Correlation  Comparison Multivariable adjusted® risk difference (95% CI)
AD AD vs no AD —20.2 (-74.1 to0 33.7)
Pairwise 0.07 TTvsno TT —15.6 (-29.4to —1.8)
ia] R22
Partial R 0.0022 Notes: “Defined as instrument values smaller/larger than mean *5 standard
Shea’s R2® 0.0018 deviations. "Adjusted for gender, age, calendar period, urbanization, 5-year history
TT of psychiatric inpatient hospitalization, deliberate self-harm, and mental conditions
Pairwise 0.12 (affective disorder, schizophrenia and related disorders, and substance abuse
Partial R2® 00157 disorder), |-year history of psychotropic medication redemption, any history of
SE I’a R2b 0'0|49 physical conditions (chronic obstructive pulmonary disease, cancer, spine disorder,
ea’s .

Notes: *Partial R? measures the correlation between treatment and instruments
after adjustment for the effect of the covariates. *Shea’s adjusted partial R? takes the
intercorrelation among instruments into account and makes a degrees-of-freedom
adjustment for the number of instruments.

Abbreviations: AD, antidepressants; TT, talk therapy.

Table S4 Ignoring TT for people who receive both AD and TT

asthma, stroke, diabetes, and ischemic heart disease), interaction between gender
and age, and interactions between history of psychotropic medication redemption
and mental conditions.

Abbreviations: AD, antidepressants; TT, talk therapy.

Crude risk
difference (95% CI)

Comparison

Multivariable adjusted® Instrumental variable®

risk difference (95% CI)

risk difference (95% CI)

Any AD vs no AD
Only TT vs remaining

75.5 (71.1 to 79.9)
3.8 (2.0 to 5.6)

32.0 (27.5 to 36.5)
43 (2510 62)

~15.5 (-68.7 to 37.7)
-20.6 (-37.0 to —4.2)

Note: *Adjusted for gender, age, calendar period, urbanization, 5-year history of psychiatric inpatient hospitalization, deliberate self-harm, and mental conditions (affective
disorder, schizophrenia and related disorders, and substance abuse disorder), I-year history of psychotropic medication redemption, any history of physical conditions
(chronic obstructive pulmonary disease, cancer, spine disorder, asthma, stroke, diabetes, ischemic heart disease), interaction between gender and age, and interactions
between history of psychotropic medication redemption and mental conditions.

Abbreviations: AD, antidepressants; TT, talk therapy.

Table S5 Ignoring AD for people who receive both AD and TT

Crude risk
difference (95% CI)

Instrumental variable*
risk difference (95% CI)

Comparison Multivariable adjusted®

risk difference (95% CI)

Only AD vs remaining 75.3 (70.0 to 80.5) 21.9 (16.6 to 27.2) ~12.9 (-93.8 to 67.9)
Any TTvs no TT 16.2 (142 to 18.3) 114 (94 to 13.4) ~19.3 (-36.5to -2.1)

Note: *Adjusted for gender, age, calendar period, urbanization, 5-year history of psychiatric inpatient hospitalization, deliberate self-harm, and mental conditions (affective
disorder, schizophrenia and related disorders, and substance abuse disorder), I-year history of psychotropic medication redemption, any history of physical conditions
(chronic obstructive pulmonary disease, cancer, spine disorder, asthma, stroke, diabetes, and ischemic heart disease), interaction between gender and age, and interactions
between history of psychotropic medication redemption and mental conditions.

Abbreviations: AD, antidepressants; TT, talk therapy.

Table Sé6 Extending treatment window to 9 months

Comparison Crude risk Multivariable adjusted® Instrumental variable®
difference (95% CI) risk difference (95% CI) risk difference (95% CI)

AD vs no AD 79.2 (75.1 to 83.4) 40.3 (36.0 to 44.6) —8.0 (-57.5 to 41.6)

TTvsno TT 32 (1.2to 5.1) 72 (52t09.1) —16.3 (-29.3 to -3.4)

Note: *Adjusted for gender, age, calendar period, urbanization, 5-year history of psychiatric inpatient hospitalization, deliberate self-harm, and mental conditions (affective
disorder, schizophrenia and related disorders, and substance abuse disorder), I-year history of psychotropic medication redemption, any history of physical conditions
(chronic obstructive pulmonary disease, cancer, spine disorder, asthma, stroke, diabetes, ischemic heart disease), interaction between gender and age, and interactions
between history of psychotropic medication redemption and mental conditions.

Abbreviations: AD, antidepressants; TT, talk therapy.
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