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SHORT REPORT
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Abstract

Background: objective indicators of sleep and mental health problems in family caregivers have rarely been reported.
Objective: to study the use of prescription benzodiazepines and related drugs (BZDRD) in Finnish family caregivers and
matched controls.
Design: prospective follow-up in 2012–17.
Setting: nationwide register-linkage study.
Subjects: all individuals who received family caregiver’s allowance in Finland in 2012 (N = 42,256; mean age 67 years; 71%
women) and controls matched for age, sex and municipality of residence (N = 83,618).
Methods: information on purchases of prescription BZDRD, including the number of defined daily doses (DDDs), between
2012 and 2017 was obtained from the Dispensations Reimbursable under the National Health Insurance Scheme register.
Background information was obtained from national registers.
Results: more caregivers than controls used BZDRD, both among women (users per 100 person-years: 17.2 versus 15.2,
P < 0.001) and men (14.6 versus 11.8, P < 0.001). These differences were largely explained by hypnotic BZDRD use. There
were also more long-term BZDRD users per 100 person-years among caregivers than controls, both among women (5.0
versus 4.3, P = 0.001) and men (5.3 versus 3.8, P < 0.001). Use of hypnotic BZDRD in number of DDDs was higher in
caregivers than in controls, particularly among men above 50 years. Caregivers used more anxiolytic BZDRD than controls
from middle age to 75 years but less in the oldest age groups.
Conclusions: higher level of BZDRD use among caregivers indicates that caregivers have more sleep and mental health
problems than non-caregivers. Adequate treatment of these problems and support for caregiving should be ensured for
caregivers.
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Key Points

• Caregivers used more benzodiazepines and related drugs (BZDRD) than controls.
• Higher level of BZDRD use may indicate more sleep and mental health problems in caregivers.
• Use of hypnotic BZDRD was high particularly among older caregivers.
• High levels of BZDRD use in caregivers are alarming as BZDRD may impair caregivers’ health and capability to care.

Introduction

Benzodiazepines and related drugs (BZDRD) are commonly
used drugs for e.g. insomnia and anxiety. BZDRD can have
several adverse effects, such as falls [1] and cognitive decline
[2], particularly among older people. Because the risks of
BZDRD are likely to exceed their benefits in older people
BZDRD are generally not recommended for this age group
[3, 4]. However, use of BZDRD is high in this group [5–7].

Many adults who take care of another person because
of functional limitations or long-term illness as family care-
givers report mental health and sleep problems [8–12]. Nev-
ertheless, use of BZDRD has not been studied in family
caregivers previously. BZDRD use may serve as an objective
indicator of sleep and mental health problems. On the
other hand, due to the questionable benefit to risk ratio of
BZDRD, BZDRD use could compromise family caregivers’
capability to take care of another person, particularly among
older caregivers. Therefore, BZDRD use needs to be studied
among caregivers. The aim of this study was to examine
whether the use of prescription BZDRD differs between
family caregivers and matched controls in Finland using
register-based data.

Methods

Material

This study included all individuals, who received fam-
ily caregiver’s allowance in Finland in the year 2012
(N = 42,256; mean age 67 (SD 16) years; median 70 years,
71% women) identified in the Finnish Tax Administration’s
register. Two controls—matched for birth year, sex and
municipality of residence—per one caregiver were drawn
from the register of the Population Register Centre
(N = 83,618). The material has been described in detail
elsewhere [13]. Data linkages were performed using personal
identification codes.

Information on all reimbursed BZDRD (anatomical ther-
apeutic chemical [ATC] codes: N03AE, N05BA, N05CD,
N05CF and N06CA) purchases, including date of purchase,
number of defined daily doses (DDD) purchased and ATC
code, were obtained from the Dispensations Reimbursable
under the National Health Insurance Scheme register of the
Finnish Social Insurance Institution (SII) for the years 2012–
17. DDD is the assumed average daily maintenance dose for
a drug used for its main indication in adults. The register

contains pharmacy claims on all prescription drug purchases
reimbursed to Finnish residents in non-institutional settings
by the SII. BZDRD are not sold over the counter in Finland,
and it is possible to purchase reimbursable prescription drugs
only for a maximum of 3 months use at a time. BZDRD were
categorised into anxiolytic (ATC codes N03AE, N05BA and
N06CA) and hypnotic (N05CD and N05CF) BZDRD.

First, we determined the numbers of calendar years during
which a subject had purchased anxiolytic BZDRD, hypnotic
BZDRD and any BZDRD at least once and the numbers of
years during which a subject was a long-term user i.e. had
purchased BZDRD at least twice and 180 DDDs or more
during a calendar year. Second, the total number of DDDs
purchased during the 6-year follow-up and the number of
DDDs per person-year in the follow-up was calculated for
each individual and drug group. Information on education,
income, emigrations and deaths were obtained from national
registers as described earlier [13].

Statistical analysis

Follow-up time in person-years was calculated as the dif-
ference between 1 January 2012 and either the date of
moving abroad, the date of death or 31 December 2017,
whichever occurred first. The differences in the numbers
of BZDRD (long-term) users between the caregivers and
controls were analysed using Poisson regression models with
the numbers of calendar years of BZDRD (long-term) use as
the dependent variables and taking into account the follow-
up time to yield prevalences per 100 person-years. Mean
number of DDDs used per person-year during the follow-
up was analysed using general linear models with Poisson
distribution and log link function. Goodness-of-fit of these
models were assessed using deviance and Pearson chi-squared
tests, which showed a good fit in all models. Bonferroni
correction for P-values was used to account for multiple
tests. Negative binomial regression was used to analyse ben-
zodiazepine use in number of DDDs as a function of age
at baseline. Models included quadratic terms for age. The
analyses were adjusted for education and income. Stata 17.0
(StataCorp LP; College Station, TX, USA) statistical package
was used for the analysis.

Results

Background characteristics of the caregivers and controls are
presented in Appendix 1, (supplementary data are available
in Age and Ageing online).
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Table 1. BZDRD use in female and male caregivers and their controls in years 2012–17

Women Men

Controls
N = 59,141

Caregivers
N = 29,846

p Controls
N = 24,477

Caregivers
N = 12,410

P

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anxiolytic BZDRD

Users per 100 person-years (95% CI) 6.6 (6.4–6.8) 7.4 (7.1–7.6) <0.001 5.0 (4.7–5.2) 5.9 (5.5–6.2) 0.002
Long-term users, per 100 person-years (95% CI) 1.9 (1.8–2.0) 2.1 (1.9–2.3) 0.63 1.6 (1.4–1.7) 2.1 (1.8–2.3) 0.003
DDDs per person-year, mean (SEM) 8.98 (0.25) 9.58 (0.38) 0.98 8.30 (0.42) 9.86 (0.64) 0.35

Hypnotic BZDRD
Users per 100 person-years (95% CI) 10.3 (10.1–10.5) 11.9 (11.6–12.3) <0.001 8.0 (7.7–8.3) 10.4 (10.0–10.8) <0.001
Long-term users, per 100 person-years (95% CI) 3.3 (3.1–3.4) 3.9 (3.6–4.1) <0.001 2.7 (2.5–2.9) 4.0 (3.7–4.3) <0.001
DDDs per person-year, mean (SEM) 16.17 (0.31) 18.12 (0.39) 0.002 14.25 (0.39) 20.09 (0.68) <0.001

All BZDRD
Users per 100 person-years (95%) 15.2 (15.0–15.5) 17.2 (16.8–17.6) <0.001 11.8 (11.4–12.2) 14.6 (14.0–15.2) <0.001
Long-term users per 100 person-years 4.3 (4.2–4.5) 5.0 (4.8–5.3) 0.001 3.8 (3.5–4.0) 5.3 (4.9–5.6) <0.001
DDDs per person-year, mean (SEM) 25.15 (0.43) 27.70 (0.59) 0.005 22.56 (0.61) 29.95 (1.03) <0.001

Notes. User is an individual who has purchased BZDRD at least once during a calendar year. CI, confidence interval; DDD, defined daily dose (typical daily
dose for the main indication). Long-term user has had at least two purchases and ≥180 DDDs purchased during a calendar year. P-values corrected for multiple
comparison using Bonferroni correction and adjusted for income and education.

A larger number of caregivers than controls were BZDRD
users and long-term users among both women and men
(Table 1). The only exception was the prevalence of long-
term users of anxiolytic BZDRD in women that did not
differ between caregivers and controls. Mean numbers of
DDDs used were higher for all BZDRD and hypnotic
BZDRD in both female and male caregivers than in controls
but there were no differences between caregivers and controls
in the numbers of DDDs used for anxiolytic BZDRD.

The number of DDDs of both anxiolytic and hypnotic
BZDRD per person-year varied according to age at base-
line (Figure 1). Anxiolytic BZDRD use peaked around age
50–70 years in both men and women and was higher in
caregivers compared with controls, particularly among men.
However, after the age of 80 years, anxiolytic BZDRD use
was lower in both female and male caregivers compared
with controls. Hypnotic BZDRD use, in turn, increased as
a function of age in female caregivers and their controls, and
was higher in female caregivers than controls after 45 years of
age. In men, hypnotic BZDRD use increased as a function of
age, but in male caregivers hypnotic BZDRD use accelerated
∼40 years of age and stayed at a higher level compared with
controls thereafter.

Discussion

Hypnotic BZDRD were used almost twice as much as
anxiolytic BZDRD and use of hypnotic BZDRD largely
explained the differences between caregivers and controls
in BZDRD use. These findings indicate higher levels
of sleep problems in caregivers than in non-caregivers.
The findings support previous findings of surveys with
self-reported outcomes, which have reported more sleep
problems in caregivers than in non-caregivers [8, 9]. Several
studies have also found more self-reported mental health

problems in caregivers compared with non-caregivers [9, 10]
and caregivers appear to use more antidepressants than
non-caregivers [14]. Insomnia and other mental health
problems are often intertwined [15] and may follow from
chronic stress [16, 17], which has been reported in previous
caregiver studies especially in high-intensity caregivers [9,
18]. Caregivers included in the present study, i.e. those who
receive caregiver’s allowance in Finland, are high-intensity
caregivers [13].

In line with previous studies on BZDRD use [5, 7], use
of hypnotic BZDRD was highest among the oldest, who are
at the highest risk for adverse effects of BZDRD. Although
mean anxiolytic BZDRD use expressed as the number of
DDDs did not differ between caregivers and controls when
analysed over all age groups, there were differences when
anxiolytic BZDRD use was analysed according to age. In
female caregivers between 45 and 75 years and in male
caregivers younger than 75 years, anxiolytic BZDRD use was
higher compared with controls. Higher anxiolytic BZDRD
use in controls in the oldest age groups is likely to reflect
the effect of approaching death. Mortality is higher in the
controls in this study sample, as reported earlier [13], i.e.
they are closer to death than caregivers, and BZDRD use
has been found to increase with approaching death [19].
Consequently, BZDRD use may be underestimated in all
caregivers but more so in the oldest age groups.

Strengths of this study include the large, nation-wide
sample and representative and robust data on prescription
purchases, with no loss to follow up [20]. Based on the
statistics of BZDRD wholesale as number of DDDs,
93–97% of the BZDRD were sold to pharmacies for
outpatient care in Finland in 2012–17 [21, 22]. These
figures also include non-reimbursed medicines and hence,
the coverage of the register used in the present study is likely
to be somewhat lower especially as temazepam, a commonly
used hypnotic BZDRD, has been non-reimbursable since
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Figure 1. Anxiolytic (a) and hypnotic (b) BZDRD use in
number of defined daily doses (DDDs) per person-year (pyrs)
for family caregivers (continuous line) and controls (dashed
line) as a function of age at baseline.

2013 [7]. A limitation is also the lack of data on the clinical
indications for BZDRD prescriptions. In older subjects, use
of DDD as an estimate of the daily dose may underestimate
the actual number of doses of BZDRD used because lower
dosages of BZDRD are recommended for them.

High levels of BZDRD use in caregivers, particularly in
older caregivers, require attention. Use of BZDRD might
compromise caregiver’s health and capability to care. Hence,
caregivers should have access to effective and safe therapies
for their sleep and mental health problems. However, such
therapies may have a limited effect if the root cause of
the problems is the very demanding caregiving situation as

therapies do not remove the root cause [23]. In those cases,
lightening of the caregiver’s burden could be the answer.

Supplementary Data: Supplementary data mentioned in
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