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ABSTRACT

Background: Longitudinal research on determinants of initiated and 

continued benzodiazepine (BZD) use is inconsistent and has identified 

many possible determinants. It is unclear which of those are most 

important in the prediction of BZD use. We aimed to identify the most 

important predictors of initiated and continued BZD use. Therefore, we 

analyzed the most consistently identified determinants from previous 

research plus some new determinants. 

Method: We identified baseline and 2-year longitudinal predictors of 

initiated BZD use (vs nonuse) among 2205 baseline BZD nonusers, 

and of continued use (vs discontinued use) among 369 baseline BZD 

users in the Netherlands Study of Depression and Anxiety using logistic 

regression analyses. 

Results: During follow-up, BZD use was initiated by 4.9% of BZD 

nonusers at baseline. Initiated use was predicted by insomnia (odds ratio 

[OR]=1.60), enduring anxiety symptoms (OR=2.02), entering secondary 

care during follow-up (OR=2.85), and past BZD use (OR=3.57). Positive 

life events during follow-up reduced the likelihood of BZD initiation 

(OR=0.76). Of BZD users at baseline, 54.2% continued use during the 

entire follow-up period. Continuation of BZD use was predicted by higher 

age (OR=1.03), severe anxiety (OR=1.85), and a long duration of BZD use 

(OR=1.54). Leaving secondary care was associated with less continued 

BZD use (OR=0.29).

Conclusion: Insomnia and anxiety were the main risk factors of initiated 

use, whereas advanced age and anxiety severity were the main risk 

factors of continued use. Gender, education, pain, and physical health 

seemed to be less important. 
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INTRODUCTION

Benzodiazepines (BZDs) are an effective short-term treatment option 

for symptoms of anxiety and insomnia.1-3 Although BZDs are often the 

indicated treatment,4 they are also inappropriately used for psychosocial 

problems,5 pain,6 and somatic complaints.3,7 As BZDs are associated 

with dose- and concentration related side effects and physiological 

dependence,1,3,8 guidelines advise short-term use.4,9,10 Still, many BZD 

users are long-term users.6 The existence of chronic and inappropriate 

BZD prescriptions call for the identification of risk factors of initiation 

and continuation of BZD use. 

Cross-sectional research has identified many correlates of BZD 

use, but could not establish the temporal order of events.11 Longitudinal 

analyses permit to establish the order of events and to identify true risk 

factors of BZD use. In longitudinal studies, initiated BZD use was predicted 

by female gender,12 older age,12 divorce,12 psychopathology,13 insomnia,14 

alcohol abuse,13 antidepressant use,13 smoking,14 poor physical health,14 

and joint pain.14 Continued BZD use was predicted by older age,14 female 

gender,15 divorce,15 psychopathology,16 poor health,17 pain,14 number of 

GP contacts,15 insomnia,15 a history of BZD use,17 daily BZD use,18 use of 

higher potency BZDs,19 long duration of BZD use,20 high BZD dosage,20 

and hypnotic use.20 Living alone was associated with a decreased risk of 

continued BZD use.14 However, findings are inconsistent across studies, 

possibly due to the investigation of only a few determinants per study,12 

distinct definitions of the outcome variable (psychotropic use,12 BZD 

use,18 onset of use,16 onset of chronic use14), dissimilar data collection 

(pharmacy databases,18 self-report 21), differing study samples (all ages,22 

old subjects 5) and included determinants. Thus, it remains unclear which 

of the above mentioned predictors are most important in the prediction of 

BZD use. Additionally, the associations of course of psychopathology and 

life events with BZD use have not been studied in longitudinal research 

yet.
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We aimed to identify the (most important) independent risk factors of 

initiated BZD use and continued BZD use during a 2-year follow-

up period. Therefore, we included the above described previously 

investigated predictors of BZD use and several not previously investigated 

determinants (e.g., course of psychopathology and life events) in order to 

investigate which variables would fall off (and thus be less relevant) and 

which would remain significant in the a multivariate model.

MATERIALS AND METHODS

Subjects

Subjects participated in the baseline and 2-year assessment of the 

Netherlands Study of Depression and Anxiety (NESDA), an ongoing 

8-year longitudinal cohort study of 2981 respondents aged 18 through 

65 years.23 NESDA was designed to be representative of individuals with 

depressive and/or anxiety disorders in different health care settings and 

developmental stages of illness. Therefore, subjects with no symptoms 

(“controls”), those with earlier episodes or at risk, and those with a 

depressive or anxiety disorder were recruited from the community, general 

practices and specialized mental health care institutions throughout the 

Netherlands.23 The baseline assessment included a medical exam, an in-

person interview, and self-report questionnaires.23 The study protocol was 

approved by the Ethical Review Board of each participating center and all 

subjects signed an informed consent at the baseline assessment.23 After 

2 years, a face-to-face follow-up was conducted.24 Data from baseline and 

follow-up were used in this analysis. We excluded subjects with lacking 

follow-up data (n=385) and those with epilepsy (n=22), as epilepsy can 

be an indication for long-term BZD use.25 Missing data were imputed by 

the mean for 4.2 % of data points. Imputation did not importantly change 

our results. After exclusion, 2574 subjects remained and comprised the 

sample of the following analyses. 
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To identify the determinants of initiated BZD use, only subjects who did 

not use BZDs at baseline were included (n=2205). They were divided into 

subjects who initiated BZD use in the time interval between baseline 

and follow-up (“initiated use”, n=103) and those who did not (“nonuse”, 

n=2102). For the investigation of continued BZD use, only subjects who 

used BZDs at baseline were included (n=369) and divided into subjects 

who still reported BZD use at follow-up (“continued use”, n=200) and 

subjects who had discontinued use between baseline and follow-up 

(“discontinued use”, n=169). 

MEASURES

BZD Use

BZD use at baseline/follow-up (including z-drugs; Anatomical Therapeutic 

Codes [ATC codes] N05BA, N05CD, N03AE01 and N05CF26) was defined 

as having used BZDs (daily or less often) in the month before the baseline/

follow-up interview. It was registered by observation of drug containers 

brought to the interview (in 74.3% of cases) or self-report. Information was 

collected about name, dose, number of tablets, frequency and duration 

of BZD use.11

Possible Determinants of Initiated and Continued BZD Use

To extract a set of the most important determinants of initiated and 

continued BZD use, the following variables were selected:

1)	 baseline characteristics (sociodemographic, physical, and 

psychological characteristics),

2)	 characteristics of BZD use (daily use, dosage, duration, half-life, 

number of different BZDs, and dependence), and

3)	 longitudinal characteristics (duration of psychopathology 

symptoms during follow-up, life events during follow-up, changes 

in treatment setting, insomnia, and chronic illnesses).
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Baseline characteristics and characteristics of BZD use had been 

investigated in the past whereas no previous research has studied the 

above mentioned longitudinal characteristics of BZD use. 

Baseline Characteristics

Sociodemographic characteristics. Gender, age, education level (in years), 

work status (employed, retired/working in household, unemployed/sick 

leave/disabled), partner status (partner, single, widowed/divorced), and 

living status (living together with at least 1 person versus living alone) 

were reported in the baseline interview.

Psychological characteristics. Six-months depressive and anxiety 

disorders were measured by the Composite International Diagnostic 

Interview (life time version 2.1) at baseline, which classifies diagnoses 

according to the Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition criteria. Severity of anxiety symptoms was assessed with 

the Beck Anxiety Inventory.27 The presence of insomnia was determined 

using the Insomnia Rating Scale.28 The severity of depressive symptoms 

was measured by the cognitive/mood scale of the Inventory of Depressive 

Symptomatology Self Report.29 Locus of control was assessed by a 5-item 

mastery scale.30 Personality traits were assessed with the Neuroticism 

Extraversion Openness-Five Factor Inventory.31 Antidepressant use 

(with ATC codes N06AA, N06AB, N06AF, N06AX or N06AG) was reported 

during the interview. 

Physical characteristics. An inventory of somatic diseases was 

made by counting the number of chronic illnesses a subject experienced 

at the baseline assessment.11 The number of GP consultations in the 

6 months before baseline assessment was assessed with the trimbos/

iMTA questionnaire for costs associated with psychiatric illness.32 

Pain complaints were measured with the Chronic Graded Pain Scale.33 

Smoking was reported during the interview. Alcohol dependence was 

assessed with the corresponding Composite International Diagnostic 

Interview section.34 
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Characteristics of BZD Use at Baseline

As characteristics of use were associated with continued use in previous 

research,18,19 mean daily dose, frequency of use, half-life, number of 

different types of BZDs used, and BZD dependency were included as 

possible predictors of continued BZD use.11 

Longitudinal Characteristics (Measured During the 2-year Follow-Up)

Duration of psychopathology symptoms. The percentage of time during 

follow-up with symptoms of at least mild severity was calculated using 

the Life Chart Interview.35 Three categories were established: 1) no 

anxiety/depressive symptoms during follow-up, 2) less than half of 

follow-up anxiety/depressive symptoms, and 3) more than half of follow-

up anxiety/depressive symptoms.

Life events. The incidence of 12 negative life events during follow-

up was assessed with the List of Threatening Events Questionnaire.36 

The List of Threatening Events Questionnaire was extended by 7 items 

referring to positive life events: (1) “immediate family member recovered 

from serious illness”, (2) “met a new partner”, (3) “became friends”, (4) “have 

been on holiday”, (5) “new job or important promotion”, (6) “education 

completed”, and (7) “be better off financially”. Numbers of negative and 

positive life events during the follow-up period were summed separately 

in order to derive separate measures for the number of negative and 

positive life events.

Other longitudinal measures. Severity of insomnia and number of 

chronic illnesses at follow-up were assessed using similar methods as at 

baseline. For insomnia severity and chronic illnesses a change score was 

calculated by subtracting the baseline value from the follow-up value. 

A higher score indicated worsening of illnesses/insomnia from baseline 

to follow-up and vice versa. Treatment setting (primary vs secondary 

care) was established at baseline and follow-up. Transitions in treatment 

setting were divided in 4 categories: 1) primary care only, 2) entry of 
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secondary care during follow-up, 3) exit of secondary care during follow-

up, and 4) secondary care only. 

STATISTICAL ANALYSES

Sample characteristics were expressed by frequencies or means and 

compared using c2 statistics and analysis of variance (ANOVA). Univariate 

logistic regression analyses were carried out to identify predictors of 

initiated BZD use (vs nonuse [reference]) among baseline BZD nonusers 

and continued use (vs discontinued use [reference]) among baseline 

BZD users. Variables with P < 0.10 in univariate analyses were entered 

in the multivariate regression models. In these analyses, baseline 

characteristics, longitudinal characteristics and characteristics of BZD 

use (only for analysis of continued use, except of history of BZD use 

which was only entered in the analysis of initiated use) were considered. 

All analyses were adjusted for gender and age. Analyses were conducted 

with SPSS 16.0 for Windows. Significance was inferred at P < 0.05. 

RESULTS

BZD Use

The prevalence rates of BZD use at baseline and follow-up were 14.3% 

and 11.8%, respectively. During follow-up, 4.9% of nonusers initiated 

BZD use. Of the BZD (n=369) users at baseline, 54.2% continued use 

during the entire follow-up period. At baseline, there were 135 daily BZD 

users and 234 infrequent users, of whom 49.1% used BZDs as needed. At 

follow-up, there were 89 daily users and 214 infrequent users, of whom 

59.3% used as needed. Short-acting BZDs were most often used, with on 

average 20.7% using long-acting BZDs at baseline and follow-up. 
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Predictors of Initiated BZD Use 

Table 1 shows the baseline and longitudinal characteristics of baseline 

nonusers who initiated BZD use in the follow-up period (4.6%) or remained 

nonusers. In multivariate analyses, higher baseline insomnia (OR=1.60), 

anxiety symptoms for more than half of the follow-up time (OR=2.02), 

entering secondary care during follow-up (OR=2.85), and past BZD use 

(OR=3.57) were independent predictors of initiated BZD use. A higher 

number of positive life events experienced during follow-up decreased the 

probability of BZD use initiation (OR per positive life event=0.76). 

Predictors of Continued BZD Use

In Table 2, we present the characteristics of subjects who continued BZD 

use (n=200) as compared with those who discontinued BZD use (n=169) 

as investigated in subjects who were using BZDs at baseline (n=369). 

In multivariate analyses, older age (OR per year=1.03), higher anxiety 

severity (OR per Beck Anxiety Inventory point=1.85), and a longer duration 

of BZD use at baseline (OR per month=1.54) predicted the continuation 

of BZD use. Leaving secondary care treatment during the follow-up time 

was associated with a lower OR of continued BZD use (OR=0.29). 
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TABLE 1. Baseline and Longitudinal Characteristics of Nonusers (at Baseline) 
Who Initiated Versus Did Not Initiate BZD Use (n=2205)

No Initiated Use
n= 2102

Initiated Use
n=103

P* Multivariate OR 
for Initiated Use

P**

Baseline characteristics

Sociodemographics

Sex (% female) 65.9 64.1 0.71 0.81 (0.51-1.27) 0.35

Age (years) 41.2 (40.6-41.7) 44.3 (41.8-46.9) 0.02 1.01 (0.99-1.03) 0.50

Partner status (%)

Current partner 70.6 62.1 0.12

No current partner 21.3 25.2

Widowed / divorced 8.0 12.6

Living status (% alone) 27.2 33.0 0.20

Employment status (%) 0.005

Employed 64.6 49.5

Pension/housewife 3.6 6.8 2.25 (0.88-5.78) 0.09

Unemployed / sick 31.8 43.7 1.23 (0.78-1.96) 0.38

Education level (years) 14.1 (14.0-14.2) 13.3 (12.8-14.0) 0.02 0.73 (0.29-1.84) 0.51

Physical health

Medical consumption 3.9 (3.8-3.9) 4.3 (4.0-4.7) 0.02 0.85 (0.54-1.33) 0.47

Chronic illnesses 3.5 (3.4-3.6) 3.9 (3.6-4.2) 0.005 1.12 (0.60-2.06) 0.73

Pain 3.4 (3.3-3.4) 3.8 (3.6-4.0) <0.001 1.79 (0.75-4.29) 0.19

Smoking (%) 29.6 28.2 0.75

Alcohol dependence (%) 26.2 32.0 0.19

Psychological Characteristics 

Six months diagnosis (%) <0.001

No diagnosis 53.3 27.2

MDD only 14.1 12.6 0.81 (0.36-1.84) 0.61

Anxiety only 15.0 26.2 1.56 (0.79-3.09) 0.20

Comorbid disorder 17.6 34.0 1.01 (0.40-2.56) 0.98

Insomnia rating scale 8.3 (8.1-8.5) 11.3 (10.2-12.5) <0.001 1.60 (1.17-2.18) 0.003

Beck Anxiety Inventory 8.8 (8.5-9.1) 14.0 (12.0-16.5) <0.001 1.07 (0.74-1.54) 0.72

IDS Mood/Cognition 
Scale 

6.5 (6.3-6.8) 9.2 (8.0-10.6) <0.001 0.87 (0.59-1.29) 0.49

Locus of control 17.9 (17.7-18.0) 16.1 (15.3-16.9) <0.001 1.16 (0.87-1.55) 0.31

Antidepressant use (%) 17.2 32.0 <0.001 1.43 (0.87-2.37) 0.16

Past BZD use (%) 12.6 44.7 <0.001 3.57 (2.26-5.63) <0.001

Personality Characteristics

Neuroticism 22.6 (22.2-23.0) 27.1 (25.2-28.9) <0.001 1.11 (0.79-1.55) 0.56

Extraversion 25.5 (25.2-25.8) 22.7 (21.2-24.3) <0.001 1.01 (0.76-1.35) 0.92

Openness 26.3 (26.1-26.6) 26.4 (25.1-27.6) 0.98
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Agreeableness 31.7 (31.4-31.9) 31.9 (30.7-33.0) 0.78

Conscientiousness 30.3 (30.0-30.6) 28.8 (27.5-30.1) 0.03 0.97 (0.76-1.24) 0.79

Longitudinal characteristics

Follow-up time anxiety symptoms (%) <0.001

No anxiety symptoms 55.8 29.1

(Less than) half of 
time symptoms

18.7 18.4 1.23 (0.64-2.38) 0.53

More than half of 
time symptoms

25.5 52.4 2.02 (1.14-3.56) 0.02

Follow-up time depressive symptoms (%) 0.001

No depressive symp-
toms

57.1 37.9

(Less than) half of 
time symptoms

4.6 5.8 1.74 (0.66-4.56) 0.26

More than half of 
time symptoms

38.3 56.3 0.94 (0.55-1.62) 0.83

Life Events

Number positive life 
events

2.0 (2.0-2.1) 1.6 (1.3-1.8) <0.001 0.76 (0.61-0.95) 0.01

Number negative life 
events 

2.2 (2.1-2.3) 2.4 (2.1-2.7) 0.15

Switch of treatment setting (%) <0.001

Always primary care 72.8 46.6

Exit secondary care 7.2 8.7 1.23 (0.53-2.85)) 0.64

Entry secondary care 5.0 13.6 2.85 (1.38-5.90) 0.005

Always secondary 
care

15.0 31.1 1.70 (0.92-3.16) 0.09

Change number chronic 
illnesses

-0.4 (-0.4- -0.3) -0.5 (-0.7 - -0.3) 0.30

Change Insomnia Rat-
ing scale

-1.4 (-1.6 – 1.2) -2.4 (-3.3 - -1.5) 0.04 1.02 (0.97-1.07) 0.53

BZD indicates benzodiazepine; IDS indicates Inventory of Depressive Symptomatology; MDD 
indicates Major Depressive Disorder; OR indicates odds ratio, CI indicates confidence interval. 
Means (95% confidence intervals) are given for age, personality traits, negative life events, positive 
life events, change in chronic illnesses, and change in insomnia rating scale. Geometric means 
(95% CI) based on estimated marginal means and calculated by analysis of variance (ANOVA), 
are presented for education, medical consumption, chronic illnesses, pain, Insomnia Rating 
Scale, Beck Anxiety Inventory, and IDS Mood / Cognition Scale as these values are not normally 
distributed. Percentages are given for categorical variables. *P is derived by ANOVA for quantitative 
variables or χ² statistics for categorical variables. ** P is derived by multivariate logistic regression. 
All variables with P < 0.10 in univariate analyses are entered into the multivariate regression 
model. The analysis is corrected for sex, age and previous BZD use. Significance is inferred at P 
< 0.05

Table 1. continued
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TABLE 2. Baseline and Longitudinal Characteristics of Users (at Baseline) Who 
Continued Versus Did Not Continue BZD use (n=369)

Discontinued Use
n= 169

Continued use
n=200

P * Multivariate OR 
(95% CI) for  

Continued use

P **

Baseline characteristics

Sociodemographics

Sex (% female) 63.3 71.0 0.12 1.28 (0.75-2.18) 0.37

Age (years) 43.2 (41.5-44.9) 49.0 (47.4-50.5) <0.001 1.03 (1.01-1.06) 0.02

Partner status (%)

Current Partner 66.9 61.0 0.07

No current partner 23.1 20.5 1.53 (0.81-2.89) 0.19

Widowed/divorced 10.1 18.5 1.76 (0.83-3.69) 0.14

Living status (% alone) 32.0 36.5 0.36

Employment status (%) 0.03

Employed 49.1 35.5

Pension/housewife 4.1 4.5 1.14 (0.33-3.90) 0.83

Unemployed/sick 46.7 60.0 1.45 (0.86-2.45) 0.16

Education level (years) 13.5 (13.0-14.1) 12.5 (12.1-13.0) 0.003 0.62 (0.23-1.67) 0.35

Physical health

Medical consumption 5.2 (4.8-5.7) 5.5 (5.1-6.0) 0.43

Chronic illnesses 4.0 (3.7-4.2) 4.3 (4.1-4.6) 0.03 0.70 (0.35-1.39) 0.31

Pain 3.8 (3.7-4.0) 4.0 (3.8-4.1) 0.19

Smoking (%) 27.8 22.0 0.20

Alcohol dependence (%) 26.0 28.5 0.60

Psychological Characteristics 

Six months diagnosis (%) 0.61

No diagnosis 20.1 18.0

MDD only 18.9 16.0

Anxiety only 21.3 19.5

Comorbid disorder 39.6 46.5

Insomnia rating scale 11.4 (10.6-12.3) 12.2 (11.4-13.0) 0.21

Beck Anxiety Inventory 15.2 (13.7-16.8) 19.0 (17.2-20.9) 0.002 1.85 (1.28-2.69) 0.001

IDS Mood/Cognition 
Scale 

10.4 (9.4-11.5) 11.5 (10.5-12.6) 0.14

Locus of control 15.6 (14.9-16.2) 15.0 (14.4-15.6) 0.19

Antidepressant use (%) 45.0 45.5 0.92

Personality Characteristics

Neuroticism 28.0 (26.7-29.2) 28.7 (27.6-29.9) 0.37

Extraversion 22.1 (21.1-23.2) 21.7 (20.7-22.6) 0.50

Openness  25.6 (24.6-26.6) 25.0 (24.0-25.9) 0.34

Agreeableness 31.1 (30.2-31.9) 31.7 (30.9-32.5) 0.31

Conscientiousness 29.0 (28.0-30.0) 29.0 (28.1-29.9) 0.95

Characteristics of BZD use

Long half-life (%) 17.8 20.0 0.58

Mean daily dose 
(mg/day)1

4.4 (3.9-4.9) 5.6 (5.0-6.2) 0.001 1.04 (0.63-1.71) 0.89

Duration of use 
(months)

16.3 (13.3-20.1) 40.9 (33.9-49.4) <0.001 1.54 (1.26-1.87) <0.001
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Daily BZD use (%) 28.7 44.0 0.001 1.83 (0.89-3.74) 0.10

Number of different 
types of BZDs used 
concomitantly

3.1 (3.1-3.2) 3.1 (3.1-3.2) 0.42

Benzodiazepine Dependence

Problematic Use 9.0 (8.6-9.4) 9.7 (9.3-10.1) 0.02 1.09 (0.96-1.24) 0.20

Preoccupation 12.0 (11.5-12.6) 13.4 (12.9-13.9) 0.001 1.04 (0.90-1.19) 0.53

Lack of Compliance 8.7 (8.9.0) 9.4 (9.1-9.6) 0.003 1.05 (0.94-1.18) 0.40

Longitudinal characteristics

Follow-up time anxiety symptoms (%) 0.04

No anxiety symp-
toms 

42.6 30.0

(Less than) half of 
time symptoms

17.8 19.5 1.39 (0.69-2.80) 0.36

More than half of 
time symptoms

39.6 50.5 1.21 (0.66-2.21) 0.54

Follow-up time depressive symptoms (%) 0.26

No depressive symp-
toms

43.2 35.5

(Less than) half of 
time symptoms

2.4 4.0

More than half of 
time symptoms

54.4 60.5

Life Events

Number of positive 
life events

1.8 (1.7-2.0) 1.7 (1.5-1.8) 0.17

Number of negative 
life events 

2.4 (2.1-2.6) 2.6 (2.4-2.9) 0.21

Switch of treatment setting (%) 0.03

Always primary care 37.9 50.5

Exit secondary care 16.0 9.0 0.29 (0.13-0.66) 0.003

Entry secondary 
care

5.3 7.0 0.73 (0.26-2.09) 0.56

Always secondary 
care

40.8 33.5 0.65 (0.34-1.23) 0.19

Change number  
chronic illnesses

-0.4 (-0.6 - -0.2) -0.4 (-0.6 - -0.2) 0.82

Change Insomnia  
Rating scale

-3.8 (-4.7 - -2.9) -2.2 (-3.0 - -1.3) 0.009 1.03 (0.99 – 1.08) 0.14

BZD indicates benzodiazepine; IDS indicates Inventory of Depressive Symptomatology; MDD indicates 
Major Depressive Disorder; OR indicates odds ratio; CI indicates confidence interval. Means (95% 
CIs) are given for age, personality characteristics chronic illnesses, pain, personality traits, change in 
number of chronic illnesses, and change in insomnia rating scale, problematic use, and preoccupation. 
Geometric means (95% confidence intervals) based on estimated marginal means, calculated by analysis 
of variance, are presented for education, medical  consumption, chronic illnesses, pain, Insomnia Rating 
Scale, Beck Anxiety Inventory, IDS, daily dosage, duration of  use, number of different types of BZDs, 
and lack of compliance as these values are not normally distributed. Percentages are given for categorical 
variables. *P is derived by analysis of variance for quantitative variables or χ² statistics for categorical 
variables. ** P is derived by multivariate logistic regression. All variables with P < 0.10 in univariate 
analyses are entered into the multivariate regression model. The analysis is corrected for sex, age and 
previous BZD use. Significance is inferred at P < 0.05.

Table 2. continued
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DISCUSSION

This longitudinal cohort study aimed to identify the most important 

predictors of initiated and continued BZD use. In the multivariate model, 

which included the most consistently identified predictors of BZD use 

from previous research plus a number of not previously investigated 

determinants, the following variables appeared to be most important. 

Initiated BZD use (in nonusers at baseline) was more likely in subjects with 

insomnia, who had enduring anxiety symptoms, who entered secondary 

care, and who had used BZDs in the past. It was less likely in subjects 

who experienced a higher number of positive life events. Continued BZD 

use (among baseline BZD users) was more likely in older subjects with 

more severe anxiety and a long baseline duration of BZD use, but less 

likely in subjects who left secondary care during follow-up. 

Regarding the initiation of BZD use, we confirmed previous 

research, which found that subjects with a history of BZD use were more 

likely to re-start BZD use due to withdrawal symptoms or a new episode of 

psychopathology.37 Furthermore, it was consistent with earlier studies21 

that anxiety and insomnia predicted initiated BZD use and were probably 

the main reasons to issue new BZD prescriptions. However, the following 

4 insights were new: 1) Mainly, subjects who were anxious most of the 

2-year follow-up time initiated BZD use, indicating that a short duration 

of anxiety does not necessarily lead to BZD use. 2) Positive life events 

were associated with less initiation of BZD use, possibly by alleviation of 

emotional distress both directly and by buffering the adverse consequences 

of negative life events.38 3) Entry of secondary care increased the likelihood 

that BZDs were initiated. This might be due to the necessity of adding 

BZDs to the treatment regime in patients who were referred to secondary 

care because of unsuccessful primary care treatment. 4) Gender, age, 

marital status, alcohol abuse, antidepressant use, smoking, physical 

health, and pain were no independent determinants of initiated BZD use 

in the current model, although they were in previous research.12-14 As we 
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corrected for a broad set of important confounders in our multivariate 

model, it seems that insomnia, enduring anxiety symptoms, entry into 

secondary care, and BZD use in the past were more important predictors 

for the initiation of BZD use than these variables were. 

Regarding continuation of BZD use, we confirmed previous 

research that older age,14 more severe anxiety,16 and a longer duration 

of BZD use in the past17 were important predictors. Yet, the following 2 

findings were new: 1) As compared with primary care patients, subjects 

who left secondary care during follow-up were more likely to discontinue 

BZD use, possibly because their mental health status had improved. 

However, secondary care treatment remained an independent predictor 

in our model even after adjustment for severity of psychopathology. 2) 

Continued BZD use was not predicted by gender, marital status, health, 

pain, living status, GP contacts, insomnia, daily BZD use, potency of 

BZD, duration of use, BZD dosage, and hypnotic use in our multivariate 

model, although these variables were important determinants in previous 

research.14,15,17,20 Again, as we corrected for a broad set of important 

confounders in our multivariate model, it seems that severe anxiety, a 

long baseline duration of BZD use and leaving secondary care during 

follow-up were more important in the explanation of continuation of BZD 

use than above described variables were.

Our study had several limitations. Because of the medium sized 

BZD user group and large number of determinants tested, the power of our 

study was limited and we were not able to investigate subgroups of users. 

Furthermore, although participants were asked to bring drug containers 

to the interview, one fourth of the subjects did not do so. This might have 

introduced recall bias and some error. Finally, we could not include all 

previously investigated determinants as some of these were not included 

in the NESDA study (i.e., stress12 and life satisfaction21). This paper is 

limited to subject characteristics and does not include interactions with 

prescribers who also may influence BZD use. There were also several 

strengths to our study. We were able to include the most consistently 
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identified determinants of BZD use from cross-sectional and longitudinal 

research as well as a number of never investigated longitudinal variables 

in a comprehensive multivariate model. That enabled us to identify the 

most important independent determinants of initiated and continued 

BZD use.

In conclusion, this study revealed that insomnia and anxiety were 

the main reasons for initiated BZD use, whereas older age and anxiety 

were the main reason for continued BZD use. Gender, education, pain, 

and physical health appeared to be less important. 
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