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Abstract
Objective: The health-related quality of life (HRQOL) of initial
benzodiazepine users was measured over time. Furthermore,
benzodiazepineusage characteristics as determinants of
change in mental and physical health status of the
benzodiazepine users were examined.
Methods: In the only pharmacy of a Dutch community of
13500 and during four months from November 1994, all
patients with a benzodiazepine prescription and no history of
benzodiazepine use over a period of 12 months before
inclusion, were invited to participate. A total of 106 initial
benzodiazepine users were matched for age and gender. In a
six-month follow-up study, HRQOL was measured with the
RAND-36. Consequently, in a nested case control design,
determinants of change in mental and physical functioning
over the six-month period were analysed using the Mental
Component Summary and the Physical Component Summary.
Results: At baseline, initial benzodiazepine users showed a
lower HRQOL as compared to reference subjects. After
six-month follow-up, benzodiazepine users presented an
absolute increase in HRQOL, while the reference subjects
maintained a stable HRQOL. Diazepam and the male gender
were associated with an increase in physical functioning over
time. Younger age, a lower daily dose (DDD < 0.75) and a
period of use between 16 and 60 days were associated with
better mental functioning over time.
Conclusion: This study is one of the first to associate
improvement in HRQOL over time of starting benzodiazepine
users with specific usage characteristics, such as limited
duration of use and a low dosage.
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Introduction
When introduced, benzodiazepines were generally re-
garded as a clear improvement on older drugs such as
barbiturates1. However, several early reports stressed
the potential risk of dependence as a result of pro-
longed use2–5. Despite this risk, benzodiazepines have
become some of the most widely prescribed drugs in
industrialised countries6–8. Although some evidence
has been found for their greater effectiveness in the
treatment of anxiety than for insomnia9, 10, clinical tri-
als have demonstrated their effectiveness and the rela-
tive absence of serious side effects11, 12. In contrast,
several authors have raised doubts about their effec-
tiveness over time9, 13–15. Large follow-up studies and
clinical trials of sufficient duration (most are of four
weeks or less) are lacking, which resulted in a scarcity
of information on the effects of long-term use as op-
posed to short-term use12, 16.

Most studies that addressed the impact of benzodi-
azepine use on the health status of their users have
shown both an impaired mental as well as physical
functioning17–24. These studies mostly compared

long-term benzodiazepine users to reference subjects
from the general population. The evidence for im-
paired functioning raised the question whether mor-
bidity and/or benzodiazepine therapy contribute to
this impaired health. Recently, Douglas Ried et al., us-
ing a Kaiser Permanente database, found that benzo-
diazepine exposure slightly predicted functional status
in older people. This association was independent of
sociodemographic factors and several medical condi-
tions, mainly physical ones25.

Benzodiazepine use might be an appropriate ther-
apy for their respective indications26. Although benzo-
diazepines provide symptomatic relief, they can, if pre-
scribed carefully, improve the quality of life of the pa-
tient26. In this observational follow-up study, the effect
of benzodiazepine use on the health status of initial
users was compared to reference subjects from the
general population during a follow-up period of six
months. Furthermore, the study identified the deter-
minants of change in health-related quality of life in
the group of initial benzodiazepine users.

Method

Study population
Data were obtained from individuals living in a geo-
graphically concise area of approximately 13500 in-
habitants in the north-west of the Netherlands, with
12500 living in the central community and 1000 in the
rural surroundings. During a period of four months
from November 1994, all initial benzodiazepine users
living in this area and presenting a benzodiazepine
prescription in the only local pharmacy, were invited
by telephone to participate in this study. The auto-
mated pharmacy database contained the complete
medication histories of the catchment population. No
history of prior benzodiazepine use was generated
from the pharmacy data and defined as no benzodi-
azepine use in a period of 12 months before inclusion.
In order to control for influences of time and season,
initial benzodiazepine users were matched with refer-
ence individuals from the general population (non-
benzodiazepine-using population controls who were
identified from the pharmacy database) with respect
to gender and age (± one year). Informed consent to
analyse their medication histories and questionnaires
was obtained in the pharmacy.

Questionnaire and quality of life assessment
The self-administered questionnaire addressed the fol-
lowing aspects: individual characteristics such as mari-
tal status and education. Furthermore, it incorporated
the RAND 36-item Health Survey (RAND-36). The
RAND-36 is a generic instrument, measuring the
whole spectrum of function, disability, and distress. It
It consists of eight subscales: physical function, so-
cial function, role limitations due to physical problems,
role limitations due to emotional problems, men-
tal health, vitality, pain, and general health percep-
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tion27–29. The Dutch version of the RAND-36 has pre-
viously been tested and validated27.

To address the mental and physical components of
this generic scale, the eight RAND-36 subscales were
aggregated in two summary measures of physical and
mental health, the physical (PCS) and mental (MCS)
component summary. In earlier reports, the PCS and
MCS have been demonstrated to be a reliable screen-
ing tool for physical and mental diseases30, 31. The PCS
and MCS scales are marked using a norm-based
(50,10) method. Both have a mean of 50 and a stand-
ard deviation of 10 in the general US population. US
norm data are applied because at the time of study no
Dutch data were available. In the present study,
change in HRQOL over time was dichotomised at a
cut-off point of a ten-point increase in PCS or MCS to
represent a change over time.

Pharmacy data
Benzodiazepine usage was classified on the basis of the
benzodiazepine that had been prescribed initially (di-
azepam, oxazepam, temazepam or other), the period
of use (< 16 days, 16 to 60 days, > 60 days), dosage
on the basis of defined daily dose (DDD) (< 0.75,
0.75–1.25, > 1.25), episodes of use (one or more pe-
riods of benzodiazepine use separated by a period of
no benzodiazepine use for more than 30 days), and
switching to another benzodiazepine. DDD equiva-
lents were calculated by dividing the prescribed daily
dose by the DDD of the benzodiazepine.

As indicator of chronic disease status, the chronic
disease score (CDS) was calculated according to Von
Korff33. The CDS score is a combined score, taking into
account various drug classes as a proxy for long-term
diseases. The CDS was measured on basis of the com-
plete pharmacy data of the one-year interval preced-
ing inclusion. Furthermore, concurrent antidepressant
and analgesic use was analysed to control for possible
co morbidity or polypharmacy.

Statistical analysis
Data were analysed with the statistical programs SPSS
for Windows, Release 6.1 (SPSS Inc., Chicago, Illinois).
Change in HRQOL over time between initial benzodi-
azepine users and reference subjects was analysed
with the paired Wilcoxon test. Determinants of change
in HRQOL over a six-month follow-up were analysed
with logistic regression modelling in a nested case-
control study. Cases and controls were found after di-
chotomization. Cases were defined as showing an im-
provement in either PCS or MCS of 10 points or more.

Results

Response
A group of 159 initial benzodiazepine users who pre-
sented a benzodiazepine prescription during the inclu-
sion period were asked to participate. Of these, 41 per-
sons refused to participate (mean age 50 years [SD
13.87], 37% male). The resulting response rate was
74%. Furthermore, the follow-up data from a group of
12 subjects were incomplete. Therefore, a total of 106
initial benzodiazepine users and 106 matched refer-
ence subjects were evaluated.

Individual characteristics
Population characteristics of both study groups are
shown in Table 1. Most initial benzodiazepine users
were women (61.3%). The mean age of the partici-
pants was 47 years (SD 14; median: 48 years) and was
the same for men and women. In both the benzodi-
azepine (77.4%) and the reference (87.7%) group, the
majority of the respondents were either married or liv-
ing with a partner. No significant differences for the
following individual characteristics were observed:
higher additional education; employment status; self-
reported alcohol; antidepressant; and analgesic use.
Consumption of medical services (self-reported visits
to either general practitioner or mental-healthcare
specialist) was higher in the group of initial benzodi-
azepine users. Furthermore, chronic disease, reflected
by the CDS score, was more prominent in the benzo-
diazepine user group as well.

Health status characteristics
Baseline results of HRQOL (Table 2) showed statisti-
cally significant lower functioning in initial benzodi-
azepine users for all dimensions of the RAND-36 as
compared to reference subjects. After a six-month fol-
low-up, a significant absolute increase in functioning
was observed in this group, while reference subjects
maintained a stable health status (Table 2 and Figure
1). The largest differences (absolute change) over time
were observed for role functioning (both for physical
and emotional problems). For the latter subscales, ini-
tial scores were low in the benzodiazepine users
(50.9% for role limitation physical and 59.4% for role
limitation emotional). Change in general health per-
ception (3.1%) in the benzodiazepine group was
small, as were the baseline differences between the
two groups (11.5%).

Benzodiazepine usage characteristics
Table 3 indicates the usage characteristics at the start
of benzodiazepine use and during a six-month follow-
up. Three drugs – diazepam, oxazepam and
temazepam – accounted for nearly 80 per cent of all
initial prescriptions. Most initial prescriptions were of a
relatively low dosage (DDD equivalent < 0.75) or had
a DDD equivalent of around 1; only 9.4% had a DDD
equivalent higher than 1.25. A small group of 10% of
the first-time users continued use for more than 60
days. Only five users switched to another benzodi-
azepine during the follow-up period.

Determinants of change in mental and physical
functioning
Composite summaries of change in mental (MCS) and
physical (PCS) functioning were calculated and ana-
lysed over time for the initial benzodiazepine users. Be-
cause of missing values on the subscale level, summary
scales could be calculated for 92 (87%) of the subjects.
Cases were defined as individuals showing a change in
PCS or MCS of 10 points or more. Of the subjects, 29
(32%) had a change in PCS of 10 points or more; 43
(47%) subjects had a change in MCS of 10 points or
more. Binary logistic regression modelling was applied
in a nested case-control study design (Table 4). The
analyses considered the relation to characteristics of
benzodiazepine usage including six variables. Because
of the low number of switches (five), this parameter
was not included in the analysis.42



An increased odds ratio of the variable indicates an
increased risk for better functioning over time. For
both outcome parameters (PCS and MCS), benzodi-
azepine usage was associated with a better perceived
health status over time. The initial benzodiazepine was
a factor in the change in physical functioning (PCS).
Diazepam use was associated with an increase in phys-
ical functioning. Change in mental functioning (MCS)
over time was associated with the initial benzodi-
azepine as well. For mental functioning, use of benzo-
diazepines other than oxazepam, temazepam, and di-
azepam was associated with better mental function-
ing. Furthermore, a low dosage (DDD < 0.75) and a
limited period of use (period of use between 16 and 60
days) were also associated with better mental func-
tioning over time. A trend was observed for an asso-
ciation with unstable use.

Discussion
In this study, benzodiazepine use was associated with
an increase in HRQOL over time. At baseline, a large
discrepancy in HRQOL was observed between initial
benzodiazepine users and matched general popula-
tion controls. After 6 months, initial benzodiazepine
users showed a considerable increase in health status
(up to 25% absolute increase), while the controls re-
mained stable. This study is one of the first to associ-
ate benzodiazepine use with an increase in HRQOL in
a population-based study of initial benzodiazepine us-
ers over a longer time period.

Two limitations of the study should be clearly
pointed out. First of all, a limitation concerning the
study design; although the increase in HRQOL over 6
months was considerable (up to 25% absolute in-
crease), this study can only suggest that the use of

Table 1 Baseline population characteristics

Benzodiazepine users Reference subjects

n % n %

Marital status Couple
Single

82
24

77.4
22.6

93
12

87.7
11.3

Education Primary school
Additional

10
96

9.4
90.6

13
93

12.3
87.7

Employment status Working
Other

43
63

40.6
59.4

43
63

40.6
59.4

Alcohol use Low
Moderate
High

32
49
25

30.2
46.2
23.6

23
54
29

21.7
50.9
27.4

Number of contacts with GP * None
1
2
3
> 3

3
12
28
18
43

2.8
11.3
26.4
17.0
40.6

25
25
14
18
24

23.6
23.6
13.2
17.0
22.6

Contact with mental-health specialist
(psychiatrist, psychologist, etc.)

No
Yes

83
21

78.3
19.8

102
4

96.2*
3.8

CDS score 0
1–2
> 2

58
27
21

54.7
25.5
19.8

80
13
13

75.5*
12.3
12.3

Antidepressant use 7 6.6 3 2.8
Analgesic use 16 15.1 14 13.2

*Mantel–Haenszel chi-square test; P < 0.05.

Figure 1 Change (absolute percentage) for all domains of health-related quality of life in initial benzodiazepine
users (BZD) and reference subjects (REF) after a six-month follow-up. PF = physical functioning; SF = social function-
ing; RP = role limitation (due to physical problems); RE = role limitation (due to emotional problems); MH = mental
health; VT = vitality; BP = pain; GH = general health perception. 43



benzodiazepines was responsible for the increase in
HRQOL. We defined both physical and mental func-
tioning on the basis of two component summaries de-
rived from the RAND-36. This questionnaire has been
demonstrated to be a good tool to observe changes in
HRQOL over time. Furthermore, it provides insight in
the general health status over a broad spectrum of
subscales26–28. Within the group of initial benzodi-
azepine users, an improvement in health status with
benzodiazepine usage characteristics was observed,
such as the benzodiazepine initially prescribed, period
of use and dosage. A second limitation of the current
study is the absence of data on the indication for the
initial benzodiazepine. Therefore, the design of the
study could not control for the absence of confound-
ing by indication. It is well known, that benzodi-
azepines are generally prescribed for a limited range of
psychogenic disorders such as anxiety, panic disorders
and in insomnia and muscle spasm. The higher CDS of
benzodiazepine users before inclusion is an indication
of the initial presence of chronic somatic disease. This
finding, together with the higher health service utilisa-
tion in the period of 12 months before inclusion, illus-
trates a group of initial benzodiazepine users with a

higher morbidity than the general population and
with morbidity that is already present a considerable
time before the start of the use of the benzodiazepine.
Seen the results of the study, we suggest that the role
of benzodiazepines in the improvement of HRQOL re-
quires further investigation in a more sophisticated
study design, e.g., controlled with a reference group
with the same indication.

Within the group of initial benzodiazepine users, we
analysed the association between improvement in
health status and benzodiazepine-usage characteris-
tics. An improvement in physical functioning was as-
sociated with male gender and initial diazepam use.
The latter association raises the question whether di-
azepam was prescribed for the treatment of a physical
disorder or not. If so, benzodiazepines, mainly di-
azepam, can be prescribed in the treatment of muscu-
lar spasm. However, the efficacy of diazepam in the
condition muscular spasm is under discussion34. There
is also the possibility of off-label prescribing of the ben-
zodiazepine. An increase in mental functioning was re-
lated to younger age, a period of use between 16 to
60 days, and a low dosage of the benzodiazepine.
These findings indicate an improved therapeutic result

Table 2 Difference in health-related quality of life between initial benzodiazepine users (BZD) and reference
subjects at baseline and at six-month follow-up*

Baseline Six-month follow-up

BZD Reference Benzo Reference

Mean Median Mean Median Mean Median Mean Median

Physical functioning 70.9 80.0 85.3 95.0 11.9 5.0 1.0 0.0
Social functioning 65.2 62.5 90.2 100.0 18.2 12.5 - 0.7 0.0
Role limitation (physical problems) 50.9 58.3 87.0 100.0 24.1 0.0 0.5 0.0
Role limitation (emotional problems) 59.4 66.7 94.1 100.0 26.6 0.0 - 0.3 0.0
Mental health 60.9 60.0 81.9 84.0 13.5 8.0 2.3 4.0
Vitality 52.1 50.0 70.0 75.0 11.5 10.0 0.7 0.0
Pain 65.7 67.3 86.3 100.0 15.9 10.2 3.2 0.0
General health perception 63.2 65.0 74.7 80.0 3.1 5.0 - 0.7 0.0

*All differences between reference subjects and initial benzodiazepine users were statistically significant
(P < 0.05; Wilcoxon’s paired signed rank test).

Table 3 Benzodiazepine usage characteristics

n %

Initial benzodiazepine Diazepam
Oxazepam
Temazepam
Other

41
26
16
23

38.7
24.5
15.1
21.7

Period of use < 16 days
16–60 days
> 60 days

71
24
11

67.0
22.6
10.4

Episodes of use
DDD class

1
> 1
< 0.75
0.75–1.25
> 1.25

83
13
58
38
10

78.3
21.7
54.7
35.8
9.4

Switching 5 4.7
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of benzodiazepines with respect to a younger age, lim-
ited duration and a low dosage. These findings sup-
port the recommendations for limited use of these
drugs.

Another study in the same study population showed
that the psychological variable ’perceived benefits of
benzodiazepines’ at the start of use turned out to be a
determinant of increase in the intention to use benzo-
diazepines after the first six months of use35. These
perceived benefits of benzodiazepines at the start to-
gether with another perceived benefit, namely the im-
provement of the HRQOL of the user during the initial
six months, might form a positive attitude of the user
towards prolonged use. It is the responsibility of phy-
sician and pharmacist to give actively information in
that period by focussing attention on the risks of pro-
longed benzodiazepine use such as dependence and
difficulty to discontinue.

Conclusions
In conclusion, this study has shown an association be-
tween first-time benzodiazepine use and an improved
health status during a longer period of follow-up. Ob-
served associations with specific benzodiazepine us-
age characteristics might provide an argument in fa-
vour of placing restrictions on benzodiazepine pre-
scribing in terms of limited duration and a low dosage.
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