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ABSTRACT

Background: Benzodiazepines (BZDs) and z-drugs are effective drugs, but they

are prescribed excessively worldwide. International guidelines recommend a

maximum treatment duration of 4 weeks. Although these drugs are effective in

the short-term, long-term BZD therapy is associated with considerable adverse

effects, the development of tolerance and, finally, addiction. However, there are

different interventions in terms of patient-centered care that aim to reduce the use of

BZDs and z-drugs as well as assist health care professionals (HCPs) in preventing the

inappropriate prescription of BZDs.

Aim: The aim of this systematic review was to identify interventions that promote

patient-centered treatments for inappropriate BZD and z-drug use and to analyze

their effectiveness in reducing the inappropriate use of these drugs.

Methods: To identify relevant studies, the PubMed, EMBASE, PsycINFO, Psyndex,

and Cochrane Library databases were searched. Studies with controlled designs

focusing on adult patients were included. Trials with chronically or mentally ill

patients were excluded if long-term BZD and z-drug use was indicated. Study

extraction was performed based on the Cochrane Form for study extraction.

To assess the quality of the studies, we used a tool based on the Cochrane

Collaboration’s tool for assessing the risk of bias in randomized trials.

Results: We identified 7,068 studies and selected 20 for systematic review.

Nine interventions focused on patients, nine on HCPs, and two on both patients and

HCPs. Intervention types ranged from simple to multifaceted. Patient-centered

interventions that provided patient information effectively increased the appropriate

use of BZDs. The educational approaches for HCPs that aimed to achieve

appropriate prescription reported inconsistent results. The methods that combined

informing patients and HCPs led to a significant reduction in BZD use.

Conclusions: This is the first review of studies focused on patient-centered

approaches to reducing the inappropriate prescription and use of BZDs and z-drugs.

The patient-centered dimension of patient information was responsible for

a decrease in BZD and z-drug consumption. Further, in some studies,
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the patient-centered dimensions responsible for reducing the prescription and use of

BZDs and z-drugs were the clinician’s essential characteristics and clinician-patient

communication.

Subjects Geriatrics, Pharmacology

Keywords Benzodiazepines, z-drugs, Inappropriate prescription, Long-term use, Older population,
Health care professionals, Patient-centered care

INTRODUCTION
Benzodiazepines (BZDs) and z-drugs (BZD derivatives, e.g., zolpidem and zopiclone)

are among the most commonly used anxiolytics and hypnotics worldwide (Fassaert et al.,

2007; Rogers et al., 2007). While BZD and z-drugs have been demonstrated to be effective in

short-term use (Canadian Agency for Drugs and Technologies in Health, 2014), their intake is

associated with serious adverse effects, including increased risk of cognitive impairments

(Barker et al., 2004;McAndrews et al., 2003; Paterniti, Dufouil & Alperovitch, 2002) as well as

stumbling and falling, which may result in hip fractures (Takkouche et al., 2007; Zint et al.,

2010) as withdrawal symptoms (Rickels et al., 1990). The main serious problem

associated with long-term use is the development of tolerance and dependence (Ashton,

2005; Voyer et al., 2009; Zint et al., 2010). The risks and adverse effects of BZDs are of

particular relevance to older people. Therefore, the Beers Criteria Update Expert Panel

for potentially inappropriate medication use recommends avoiding the prescription of BZDs

to patients over the age of 65 years, regardless of their primary disease or symptoms

(American Geriatrics Society Beers Criteria Update Expert Panel, 2012). Although guidelines

and expert consensus confirm the risks associated with the long-term use of BZD, these

drugs are still prescribed frequently (Fassaert et al., 2007; Rogers et al., 2007). Thus, despite

increasing awareness of the associated risks, the prevalence of inappropriate use has not

declined (Cunningham, Hanley & Morgan, 2010; Huerta et al., 2015).

“Inappropriate” BZD use is defined as BZD use that is associated with a significantly

higher risk of adverse effects than treatment with an alternative evidence-based

intervention that is equally, if not more, effective (Beers & Ouslander, 1989; Opondo et al.,

2012). Different motives have been given for the inappropriate use of BZDs. Patients report

that they lack information on alternative pharmacological and nonpharmacological

treatment options, the discontinuation of BZDs, and the potentially hazardous effects of

inappropriate BZD use (Beers & Ouslander 1989; Fang et al. 2009). Furthermore, regarding

the patients perspective, they are often unwilling to discontinue BZD use, as possible

physiological and psychological dependencies might be present (Fang et al., 2009;

Tannenbaum et al., 2014). Different reasons for the inappropriate prescription of BZDs

have been assessed (Anthierens et al., 2007b; Opondo et al., 2012; Voyer et al., 2009). These

reasons include lack of knowledge of possible evidence-based alternative treatment

options, nonspecific knowledge about BZDs among physicians and other specialists,

especially in geriatric care, a lack of clarity about how to appropriately prescribe the drug

and difficulties applying medication guidelines to clinical practice (Ashton, 2005; Opondo
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et al., 2012). Although physicians report being cautious about initiating BZD treatments,

the psychosocial problems of patients are often severe, and the knowledge of how to handle

these severe problems using alternative strategies is often limited (Anthierens et al., 2007a;

Parr et al., 2006). Given the variety of severe risks and adverse effects, including possible

dependency, the high prevalence of BZD use in older people in general and the high

number of long-term users in particular, interventions that address this issue need to be

identified (Gould et al., 2014; Oude Voshaar et al., 2006; Smith & Tett, 2010). To address

this need, numerous studies have focused on the difficulties in physician-patient

communication and patient information involved in the inappropriate use and

prescription of BZDs. These studies have investigated specific interventions that are

designed to educate patients, provide patient information material, improve physician-

patient communication, or build a relationship between patients and physicians (Gould

et al., 2014; Mugunthan, McGuire & Glasziou, 2011). These interventions can be

considered to fall under the umbrella term patient-centeredness (Scholl et al., 2014; Zill

et al., 2015). Patient-centered care is a comprehensive care concept (Bardes, 2012). Various

definitions have tried to encompass the complexity of this idea (Scholl et al. 2014; Zill et al.

2015; Mead & Bower, 2000). Recently, Scholl et al. (2014) merged existing definitions and

developed a comprehensive model of patient-centeredness. These researchers defined 15

dimensions of patient-centeredness and, according to expert consensus, isolated the five

most relevant dimensions (Scholl et al., 2014). In addition to being treated as a unique

individual, the patient’s involvement in his or her own care, patient empowerment, patient

information, and clinician-patient communication were rated as the most relevant aspects

(Zill et al., 2015). The latter dimensions are mainly understood to be the activities of

patient-centered care, which has become an international demand for high-quality

medicine (Mead & Bower, 2000; Phelan, Stradins & Morrison, 2001).

An increased emphasis on patient-centeredness could address the causes of

inappropriate BZD use and decrease its prevalence by focusing on patients’ values.

Patients’ beliefs, preferences, and information need to play a greater role in the care

process. Putting the individual patient rather than his or her disease at the center of

the treatment plan has increasingly been advocated, and numerous medical experts

recommend the implementation of this strategy in routine care (Committee on

Quality of Health Care in America IoMI, 2001). Research in various sectors of health

care attests to improved care processes as a result of patient-centered approaches.

Patients have reported that such approaches restored their satisfaction and

self-management abilities and significantly improved their quality of life (Rathert,

Wyrwich & Boren, 2012).

Research of the physician’s perspective describes the need for professional expertise,

specific communication skills, and the ability to inform patients based on the

evidence-based knowledge presented in guidelines and expert consensuses for clinical

practice. Some studies have found that good physician-patient communication is

associated with important patient health outcomes (Mercer et al., 2008; Zolnierek &

Dimatteo, 2009). In addition to dimensions regarding physicians’ abilities, there are

communication factors related to patient-centered activities where physicians provide
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information and better educate patients by sharing specific information and using

informational resources and tools (Scholl et al., 2014). Furthermore, recent research

indicates that interventions that promote patient-centered care have a positive influence

on patient-related outcomes (Dwamena et al., 2012; Mead & Bower, 2002).

The high prevalence of inappropriate BZD use and the possible reasons for this use

combined with the knowledge of the general benefits of a patient-centered approach in

health care highlight the need to consider a patient-centered approach for patients

using BZDs. By focusing on the five most important aspects of patient-centered care,

this systematic review aimed to identify patient-centered interventions for reducing

the inappropriate prescription and use of BZDs and z-drugs.

METHODS
This systematic review was registered with the International Prospective Register of

Systematic Reviews (PROSPERO): CRD42014015616. The reporting guidelines used

for this review were based on the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses statement (Liberati et al., 2009; Moher et al., 2009). A study protocol

was not published.

Search strategy

A search was performed using the following databases: Medline (via Ovid),

EMBASE, PsycINFO, Psyndex, and the Cochrane Library. The following search terms

were used: BZD(s) and/or z-drug(s) and/or anxiolyt�, hypnotic� in combination with

information�, communicate�, educate�, support�, system�, aid�, program�, process�,

material�, health intervent�, shared decision�, informed decision�, choice�, and train�.

A sample syntax can be found in the appendix. The search was limited to studies

published in English or German. The search began in September 2014 and was completed

in October 2014.

Eligibility criteria

Studies were included in this review if they met the following criteria: had a controlled

design, assessed middle-aged adults (45 years and older), used interventions focused on

users of BZD or z-drugs and/or health care professionals (HCPs) involved in the care

process, and had a primary outcome of interest of a reduction in BZD use and/or

prescriptions. We excluded case series, review papers, meta-analyses, double publications,

experimental research, protocols, and animal research. Moreover, studies were excluded

if they focused on children or on chronically or seriously mentally ill patients, that is,

if the use of BZDs was indicated (e.g., for severe psychiatric disorders such as

schizophrenia). Psychopharmacological studies that examined medication phenomena

only with respect to the drugs’ effects were also excluded. The types of interventions

included were predominantly educational or informational in nature.

As part of our search strategy, we also performed a secondary search consisting of

reference tracking for all full text documents included and a consultation of experts in the

respective health care fields.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.5535 4/31



Study selection

First, duplicates were removed. Second, two independent researchers (AM, JT, or EC)

screened the selected articles, first by title and then by abstract, for interventions related to

the research topic. When the title and abstract were relevant or when eligibility was

uncertain, the full text was retrieved. Any uncertainty concerning eligibility was resolved

after an assessment of the full text and a discussion within the research team.

Data extraction and quality assessment

The collected data were extracted using a standardized sheet we had developed previously

that was based on the Cochrane Extraction Form (Sambunjak Cumpston & Watts, 2017).

The extraction form includes information about participants’ characteristics (age, gender),

the treatment setting, inclusion and exclusion criteria, the randomization process, the

intervention description, the duration of the intervention, outcomes, follow-ups, results,

and significance. The interventions included were classified by the target population: BZD

users, HCPs, or both groups. Data were extracted independently by two authors (AM and

JT). Additionally, to consider the potential limitations of the studies included, the quality

(or risk of bias) of these studies was assessed by two authors (AM and JT) using the

Cochrane Collaboration’s tool for assessing the risk of bias in randomized trials

(Higgins et al., 2011). The quality assessment form was based on six dimensions: random

sequence generation, allocation concealment, blinding of participants, and personnel,

blinding of outcome assessments, incomplete outcome data and selective reporting.

Data analysis

We used a qualitative analysis to synthesize the data extracted from the included studies

(Dixon-Woods et al., 2005). Intervention approaches were classified into the following

categories: those targeting patients, those with HCPs and multifaceted interventions.

Furthermore, we subdivided the interventions into three patient-centered categories:

physicians’ essential characteristics, clinician-patient communication, and patient

information. A meta-analysis could not be conducted because the interventions were

too heterogeneous.

RESULTS
The review findings are presented in three steps. First, the studies are described and

illustrated with charts. Then, they are subdivided into three sets, namely, patients, HCPs,

and both groups combined. Next, the findings are described by an analysis of study quality,

and then, the results are summarized in terms of patient-centered dimensions.

We identified 7,068 studies through the electronic search and 11 studies through

our secondary search strategy. After the removal of duplicates (4,628) and after the

screening process, 20 studies remained relevant and met the inclusion criteria (see Fig. 1).

Description of identified studies

All studies were published in English between 1992 and 2014. The interventions were

conducted in the UK (four studies), Australia (four studies), the USA (two studies),
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the Netherlands (two studies), Canada (two studies), Spain (three studies), Ireland

(one study), Belgium (one study), and Sweden (one study). All studies were based on at

least a controlled design. Eight studies used an explicit randomized controlled design,

an additional nine used a controlled design (including intervention studies), and four

used a cluster-randomized design. The study durations varied between 4 weeks and

29 months, with a mean of 6 months. Furthermore, the studies were conducted in different

clinical settings that targeted inpatients, outpatients, community residents, or nursing

home residents. The majority of the studies were conducted in general practices

(11 studies) and nursing homes (five studies). One study each was carried out in a medical

center, a hospital, an outpatient service (Medicaid), and a community pharmacy.

While nine studies directly addressed BZD users (long-term, chronic, inappropriate),

nine studies focused only on HCPs, specifically general practitioners and nurses.

Two studies investigated the effect of interventions on both target patients and HCPs

(physicians, nurses, and pharmacists). A systematic overview of relevant information for

all interventions is shown in Tables 1–3.

Figure 1 Flow diagram of studies reviewed. Full-size DOI: 10.7717/peerj.5535/fig-1
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Quality assessments

The studies included in this survey differed considerably with respect to

methodological quality (Higgins et al., 2011). Detailed evaluations for all studies

are included in Table 4. Three categories were used to describe assessment quality:

low, high, and unclear risk of bias (“yes” signified low risk; “no,” high risk; and “unclear,”

all other cases). In a second step, quantitative levels were introduced; to meet the

“low risk” level, all items in the question were required to have a low risk of bias.

The “high risk” and “unclear” levels needed one item with a high risk of bias or an unclear

risk of bias, respectively.

Regarding randomization, six studies were excluded from the assessment because

of their study design (controlled trial) (Bashir, King & Ashworth, 1994; Cormack et al.,

1994; Smith & Tett, 2010; Stewart et al., 2007; Westbury et al., 2010). In the remaining

studies, the randomization was described clearly. Regarding allocation, six studies

described in detail an allocation that was performed successfully (Cormack et al.,

1994; Patterson et al., 2010; Tannenbaum et al., 2014; Ten Wolde et al., 2008;

Table 4 Risk of bias.

Reference RANDOM

sequence

generation

Allocation

concealment

Blinding of

participants

and personnel

Blinding of

outcome

assessment

Incomplete

outcome data

Selective

reporting

Interventions for patients

Bashir, King & Ashworth (1994) N.R. H H U L U

Cormack et al. (1994) N.R. L H U U U

Gorgels et al. (2005) N.R. H H U L U

Tannenbaum et al. (2014) L L L L L L

Ten Wolde et al. (2008) L L U U H U

Stewart et al. (2007) N.R. H H L U U

Heather et al. (2004) L U H L H U

Vicens et al. (2006) L L H U L U

Vicens et al. (2014) L L H L L U

Interventions for HCPs

Avorn et al. (1992) L U U U H U

Batty et al. (2001) L U H H U U

Berings, Blondeel & Habraken (1994) L U H U U U

Midlöv et al. (2006) L U H U U U

Pimlott et al. (2003) L U L L U U

Pit et al. (2007) L U H L H U

Roberts et al. (2001) L U H U H U

Smith et al. (1998) L U H U H U

Smith & Tett (2010) N.R. U H H H U

Interventions for patients and HCPs

Patterson et al. (2010) L L H U L U

Westbury et al. (2010) N.R. H H U U U

Note:
Rating: L, low risk of bias; H, high risk of bias; U, unclear risk of bias; N.R., no relevance (controlled study design).
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Vicens et al., 2006, 2014). Four studies reported an inappropriate allocation (Bashir,

King & Ashworth, 1994; Gorgels et al., 2005; Stewart et al., 2007; Westbury et al., 2010).

In the remaining studies, the allocation was unclear. Regarding the blinding of

participants, only two studies performed this procedure adequately (Pimlott et al., 2003;

Tannenbaum et al., 2014). Two other studies poorly described how the blinding process

was carried out (Avorn et al., 1992; Ten Wolde et al., 2008). The remaining seventeen

studies did not undertake any blinding of participants. Regarding the blinding of

outcomes, six studies clearly blinded outcomes and documented the process well (Heather

et al., 2004; Pimlott et al., 2003; Pit et al., 2007; Stewart et al., 2007; Tannenbaum et al.,

2014; Vicens et al., 2014), two studies examined the outcomes in a nonblinded manner

(Batty et al., 2001; Smith et al., 1998), and in the remaining 12 studies, it was unclear

whether the respective outcomes had been blinded. The careful blinding in most studies

may have impacted their results. Regarding incomplete outcome data, six studies were

considered satisfactory, with a low probable risk of bias (Bashir, King & Ashworth,

1994; Gorgels et al., 2005; Tannenbaum et al., 2014; Vicens et al., 2006, 2014). In seven

additional studies, outcome data were considered incomplete, increasing the risk of

bias (Avorn et al., 1992; Heather et al., 2004; Pit et al., 2007; Roberts et al., 2001; Smith &

Tett, 2010; Smith et al., 1998; Ten Wolde et al., 2008). Due to insufficient information,

it could not be determined whether all patients in the remaining studies were included in

the respective analyses; therefore, the risk of bias was unclear. Regarding selective

reporting, only one study was found to have a low risk of bias (Tannenbaum et al., 2014).

For the remaining studies, it was unclear whether important outcomes had not been

produced or had simply not been reported.

In general, study quality was affected by a high risk of bias. Of the 29 studies in question,

only one met all six categories to show no risk of bias (Tannenbaum et al., 2014).

Seven studies were identified as having a low risk of bias in half of the categories,

particularly those dealing with randomization and allocation and, to a lesser extent,

the blinding of outcomes (Heather et al., 2004; Patterson et al., 2010; Pimlott et al., 2003;

Roberts et al., 2001; Tannenbaum et al., 2014; Vicens et al., 2014). However, in these

studies, the presentation of selective reporting was poor. The remaining 15 studies

had a high risk of bias, mainly in the blinding of patients and personnel category.

These studies also had poor presentations with respect to the blinding of outcomes

and to incomplete data. Although most studies performed randomization well, a high risk of

bias was prevalent in all five remaining categories. Thus, the overall quality of these studies,

ranging from average to low, needs to be considered when interpreting their results.

For the remaining valuation categories, all studies revealed vastly different standards of

quality and poor presentation of procedures. If personnel and patients were not blinded,

if the measurement processes became apparent, or if the results were not presented properly

and completely, the effectiveness of the study in question could be compromised.

Summary of findings

The study results are presented again in terms of group subdivisions (patients, HCPs,

both groups combined) and dimensions of patient-centered care. The data analysis
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identified three dimensions within the model of patient-centered care: patient

information, clinician-patient communication, and essential characteristics of the

clinician (Scholl et al., 2014).

Interventions concerning patients

Nine studies focused on patient interventions. Five studies examined the impact of

patient information on the reduction of BZD use (Bashir, King & Ashworth, 1994;

Cormack et al., 1994; Gorgels et al., 2005; Tannenbaum et al., 2014; Ten Wolde et al., 2008),

while the remaining four studies looked at a combination of patient information and

extra clinician-patient communication (Heather et al., 2004; Stewart et al., 2007;

Vicens et al., 2006, 2014).

Patient information

Bashir, King & Ashworth (1994) demonstrated a short and simple intervention

in which general advice from the GP combined with a self-help booklet reduced BZD

intake after 6 months among patients who had taken the medication for more than

a year. In a randomized controlled trial (RCT), Cormack et al. (1994) suggested that a letter

containing information on BZDs and advice on how to reduce their intake, followed

by 4 monthly information sheets, could reduce the intake of BZDs by approximately

1/3 after 6 months (Cormack et al., 1994). According to the authors, this simple method

could significantly decrease intake among older people as well, whereas previous research

suggested that such a reduction was harder to achieve. Another RCT with more than

4,000 participants showed that a letter with advice on how to gradually discontinue

BZD use, followed by an appointment with the family practitioner to evaluate actual drug

use, could significantly reduce participants’ BZD intake. A follow-up after 29 months

confirmed the effectiveness of this intervention (Gorgels et al., 2005). In a subsequent RCT,

Tannenbaum et al. (2014) suggested that a personalized eight-page patient-empowerment

booklet, based on social constructivist learning and self-efficacy theory, supported the

complete cessation of BZD use in older people. An overall reduction in BZD intake was

observed 6 months after the intervention (Tannenbaum et al., 2014). Individually tailored

interventions delivered to patients either once or three times in a row were effective

at discontinuing BZD intake. Moreover, scientists from the Netherlands compared these

tailored interventions to a short letter from a general practitioner and found that the

former was superior (Ten Wolde et al., 2008).

Patient information and clinician-patient communication

Stewart et al. (2007) showed that a letter from a GP with a request to stop or reduce BZD

use with their help coupled with a reminder 6 months later for those who had not

responded significantly reduced the number of prescriptions per patient per half year.

Nearly 150 practices and more than 8,000 patients were included in this study

(Stewart et al., 2007). Heather et al. (2004) demonstrated how the dissemination of

information to patients along with auxiliary educational talks with a GP could lead to a

reduction in BZD intake within 12 months. BZD intake among older patients could be
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reduced in two ways: via patient information only or via patient information plus

supportive communication from a physician. There was no significant difference

between the first intervention with information on BZD provided by the GP (combined

with a talk) and a second intervention consisting only of a letter signed by the GP.

However, significant differences were found in a study that compared routine clinical

practice to a treatment that contained standardized advice as well as a tapering-off

schedule and biweekly follow-up visits (Vicens et al., 2006). At the 12 month follow-up,

45% of patients in the intervention group and 9.1% in the control group had discontinued

their BZD use. This study concluded that the intervention was effective in terms of

reducing long-term BZD use and was feasible in primary care. Vicens et al. (2014)

conducted workshops that trained physicians how to interview patients and how to

individualize patient information to lead to a gradual tapering of patients’ BZD intake.

Regardless of whether patient consultations were followed by additional visits or written

instructions, there was a reduction in long-term BZD use in patients without severe

comorbidities (Vicens et al., 2014).

Interventions for health care professionals

Next, we systematically analyzed the studies that employed interventions aimed at

HCPs and focused on their essential characteristics and clinician-patient communication

as part of the patient-centered care model.

Essential characteristics of the clinician

Berings, Blondeel & Habraken (1994) conducted a study to assess whether oral and

written information on BZDs or written information alone would have an effect on

industry-independent information related to BZD prescribing among general practitioners.

The statistical analysis suggested that the combination of physician contact and written

information (24%) was superior to only written information (14%); both interventions

together led to a decrease in the prescribing rate (Berings, Blondeel & Habraken,

1994).Midlöv et al. (2006) examined the effect of outreach visits. Experts visited physicians

at private practices twice and provided them with information on confusion in older

people and the effects of BZDs as well as other psychotropic drugs on this population

(Midlöv et al., 2006). One year after the intervention, researchers found a significant

decrease (25.8%) in the number of prescriptions of BZD. Pimlott et al. (2003) were

interested in the effects of regular emails sent to physicians over a 6 month period with

2 month intervals. The email contained confidential profiles of BZD prescription users and

educational bulletins (Pimlott et al., 2003). Physicians in the control group received

educational bulletins related to antihypertension drug prescriptions for older people.

The researchers reported a 0.7% decrease in prescribing rates in the intervention group

and a 1.1% increase in the control group, but this difference was not significant. An

educational program developed by Pit et al. (2007) evaluated an intervention complex that

consisted of three major parts: educational resources (academic detailing, prescribing

information, and feedback), medication risk assessments, and a medication review checklist

(Pit et al., 2007). However, the intervention group did not show a significant reduction
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in the use of BZDs (OR = 0.51; 95%). Roberts et al. (2001) designed an approach to improve

the quality of medication care among nursing home residents at large. This intervention

consisted of three phases: the introduction to stakeholders of a new professional role

related to relationship building, the education of nurses, and a medication review by

pharmacists with a postgraduate diploma in clinical pharmacology. While the authors did

not find a substantial change in morbidity indices or survival rates (primary outcomes),

they did detect a significant decrease of 16.6% in BZD intake (14.8% in cumulative drug

intake). Smith et al. (1998) investigated the effect of an intervention packet mailed to

prescribers of BZDs. This package consisted of an intervention letter, a review of drug use,

guidelines, and a prescriber-specific profile about the prescription of sedative hypnotics,

as well as a patient profile for each of the prescriber’s patients who were identified as

overutilizers. The researchers determined that this intervention significantly reduced the

use of BZDs as a targeted sedative hypnotic medication in the intervention group

(27.6%) versus a control group (8.5%). Smith & Tett (2010) investigated whether

informing HCPs about BZD intake via emails and a website affected the number of

BZD prescriptions over a 6-month period (Smith & Tett, 2010). After the intervention,

there was a significantly smaller number of aged care residents who had used BZDs for

6 months or more (p < 0.05) but no significant change in the number of residents taking

BZDs or taking BZDs for a long time and no significant change in the quantitative use of

BZDs compared to the use among two different control areas (groups).

Essential characteristics of the clinician and

clinician-patient communication

Avorn et al. (1992) found a significant reduction in the use of psychoactive drugs

(BZD included) among residents at three nursing homes after they implemented a

comprehensive educational outreach program (“academic detailing”) for HCPs.

The reduction in BZD intake was 20% in the intervention group and 9% in the control

group, and the patients in the intervention group reported reduced anxiety but more

memory loss than the control group. Batty et al. (2001) investigated whether an

interactive lecture or the dissemination of printed materials to physicians, nurses, and

pharmacists would change the prescribing rate of BZDs toward a more appropriate

rate for inpatients. Nearly 1,500 inpatients were included in the study. The prescribing

rates were handled more appropriately in both intervention groups (intervention group

1: 29–44%; intervention group 2: 42–33%) than in a control group (42–42%), but these

differences were not significant.

Interventions for patients and health care professionals

Finally, we identified two studies that employed a multifaceted approach toward both

patients and HCPs that involved several dimensions of the patient-centered care model.

Essential characteristics of the clinician, clinician-patient

communication, and patient information

Patterson et al. (2010) developed a multifaceted approach that entailed medication

reviews by pharmacists over a 12-month period. The pharmacists’ visits consisted of
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a review of the residents’ prescribing information, the use of an algorithm to help

prescribers assess the appropriateness of a medication, and individual conversations on

improving prescriptions. As a result of the intervention, the proportion of residents

taking inappropriate psychoactive medications at 12 months in the intervention group

(25/128, 19.5%) was significantly lower (p < 0.001) than that in the control group

(62/124, 50.0%) (odds ratio 50.26, 95% confidence interval 0.14–0.49) after adjustment

for clustering within homes. No differences were observed at 12 months in the fall rate

between the intervention group and the control group. Finally, these visits led to

significantly lower rates of BZD prescribing and intake in the intervention group.

In an RCT, Westbury et al. (2010) utilized a strategy from the Reducing Use of Sedatives

project. This project involved a multistrategic interdisciplinary intervention for reducing

the inappropriate use and promoting the appropriate use of medications that entails

educational sessions, academic detailing, and a targeted sedative review. The intervention

included raising awareness, two drug use evaluation cycles, educational sessions,

promotional materials (newsletters, pamphlets, posters), academic detailing, and a targeted

sedative review. This intervention complex led to a significant reduction in intervention

home residents regularly taking BZDs (31.8–26.9%, p < 0.005) and antipsychotics

(20.3–18.6%, p < 0.05); there were significantly more dose reductions and cessations

in intervention homes than in control homes (BDZ: 39.6% vs. 17.6%, p < 0.0001;

antipsychotics: 36.9% vs. 20.9%, p < 0.01) for residents taking BZDs and

antipsychotics at baseline. In summary, the intervention of Westbury et al. (2010) led to a

significantly higher rate of dosage reductions or cessations in intervention homes than

in control homes.

DISCUSSION
This review surveyed twenty interventions aimed at reducing the inappropriate

prescription or use of BZDs and z-drugs. All interventions were based on patient-centered

dimensions: patient information, clinician-patient communication, and essential

characteristics of the clinician. We used the description of the interventions to assign them

to the respective three dimensions of the patient-centered care model developed by

Scholl et al. (2014). Patient-centered care is a broad concept in health care; this review

shows that although there has been a growing focus on interventions that reduce the

inappropriate use of BZDs and z-drugs, no study was defined as a patient-centered

intervention or specifically measured the effects of such an intervention. Importantly,

all included studies used a controlled design, and most showed a positive effect on the

inappropriate prescription and use of BZDs and z-drugs for the intervention compared

with typical care. There were comparisons between interventions and typical care as well as

between interventions and other interventions. The interventions focused on patients

showed a greater effect than those focused on HCPs. The studies that included both

groups also showed a positive effect. This review suggests that patient-centered

interventions that actively target patients, health professionals, or both are better than

no intervention at all. Based on the results of this work, the following recommendations

can be derived.
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First, studies that examined patient information as one important dimension of

patient-centered care and focused exclusively on patient-targeted interventions did not

indicate a specific way to successfully reduce BZD and z-drug intake. In contrast,

it has been shown that there are many methods to provide information that consider the

patient’s informational needs and preferences. Studies have demonstrated that most

educational interventions are more effective with middle-aged participants than with

older participants (Mead & Bower, 2002; Meador et al., 1997). However, studies assessing

elderly people show more diverse results than those without any age specifications

(Mercer et al., 2008); therefore, there is a high probability that the effects of these

interventions can also be achieved in older populations. The patient information

studies established that providing patients (regardless of age) with information effectively

led to the reduction or discontinuation of BZD and z-drug use, and this finding is

consistent with previous research (Mugunthan, McGuire & Glasziou, 2011; Voshaar et al.,

2006). Providing facts in a comprehensive and well-arranged way, as patient information

does, encourages patients to consider reducing or discontinuing the use of the drug

(Bodenheimer et al., 2002). Among the interventions that targeted patients, two studies

supplemented the provision of patient information through consultations and active

support by personnel; these studies also showed a significant reduction in BZD use.

Providing patient information encourages patients to discuss these topics with

their physician (Harter et al., 2011; Oshima Lee & Emanuel, 2013). Advising patients and

discussing the best possible treatments are the main purposes of patient-centered care

(Epstein, 2000; Scholl et al., 2014). The findings here emphasize the importance of

providing patient information as part of a patient-centered approach (Farmer et al., 2008;

Zill et al., 2015).

Second, the majority of the studies that focused on clinician-patient communication

and essential characteristics of the clinician (HCPs) investigated interventions for HCPs;

only three studies investigated interventions for patients. Studies that focused on patient

interventions assessed a combination of patient information and clinician-patient

communication and suggested that direct educational interventions and discussions

with HCPs effectively reduces or stops inappropriate BZD use. This finding can be

explained by the active participation of patients in the care process, as they are provided

with all the information they need to make decisions regarding their medication

consumption. Interventions targeting HCPs that include a combination of patient

information sources (via e-mail, letter) and follow-up personal contact with HCPs provide

models of success that may be more likely to be effective in reducing the inappropriate

prescription and use of BZDs and z-drugs. This two-way communication is an

important method of building practitioner-specific skills and increasing practitioner

involvement in the interaction (Rao et al., 2007). Although, we did not explicitly

describe and analyze secondary outcomes, in some of these combined studies, the most

important results were the absence of symptoms (anxiety, distress, behavior disorders,

life quality) as BZD usage was reduced (Avorn et al., 1992). The results were more varied

with regard to interventions that concentrated on a set of verbal and nonverbal

communication opportunities and skills and a set of attitudes, including those towards the
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patients, the HCPs themselves (self-reflection) and the medical competency of the

HCPs. While some studies have found that the sole use of informative and educational

training with printed educational material, training sessions and/or expert visits had

positive effects on prescription rates and/or BZD use, other studies did not find similar

results. However, it is possible that with educational efforts, positive changes with respect

to the inappropriate prescription and consumption of BZDs can be achieved without

disrupting care routines or producing high economic costs (Grimshaw et al., 2001).

The factors associated with the knowledge and skills of prescribers belong to the most

important dimension of patient-centered care. However, there are no conclusions

concerning the comparison of effects between the significant studies. Most studies with

statistically significant results used interventions that consisted of complex designs and

methods, such as combinations of education and active individual exchanges about

prescribing practices. These results suggest that an active exchange of knowledge

during discussion leads to improvements in prescription habits. The duration of the

studies that targeted clinician-patient communication and the specific characteristics of

HCPs ranged from 5 to 12 months (one study lasted 4 weeks), suggesting that positive

effects need time but will also be long-lasting. However, some of the studies that examined

communication specifications or essential characteristics of HCPs did not report

significant positive changes in prescription rates or the use of BZDs. A few explanations

for these findings were provided (Batty et al., 2001; Pimlott et al., 2003), in particular,

a focus on only one method of intervention (bulletin information) and a failure to combine

several strategies. Furthermore, changes in prescribing habits associated with a long-term

therapy (as with BZDs) are more difficult than in cases of acute and nonrecurring

therapies, and some patients do not associate their medications with harmful effects.

Therefore, more studies are needed that clearly define and describe the patient-centered

dimensions of communication and HCP characteristics to allow for explicit comparisons

and recommendations for clinical practice.

Third, this review included two multifaceted interventions that addressed patients

as well as HCPs and examined three patient-centered dimensions of medical care:

the essential characteristics of the clinician (HCP), clinician-patient communication

and patient information (Patterson et al., 2010; Westbury et al., 2010). These studies

demonstrated that inappropriate users who were actively informed about appropriate BZD

use were more likely to reduce or discontinue BZD use. In addition, HCPs who were

informed and involved in active exchanges improved their prescribing behavior,

which is consistent with other reviews (Grimshaw et al., 2001). The available evidence

indicates that interventions that address both patients and HCPs are effective and have

significant positive effects if patient information and HCP education are implemented

simultaneously (Joosten et al., 2008; Loh et al., 2007). The joint distribution of information

and educational resources to both groups stimulates information exchange, which can

lead to the cessation of drug use and/or improvements in prescribing behaviors

(Cook et al., 2007; Stewart et al., 2000). Therefore, it is important to use a combination

of strategies, such as updating HCP skills and improving awareness among patients,

to help reduce or discontinue BZD and z-drug use. Other studies have found that
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interdisciplinary collaborations in medication-care-related interventions also improve

drug use outcomes (Zwarenstein, Goldman & Reeves, 2009). However, these results should

be interpreted with caution, as only two studies were included in the present analysis.

When analyzing the identified articles, it became clear that general practitioners and

nursing homes were attempting to reduce the inappropriate use of BZDs and z-drugs.

This finding was particularly true for older people who were being treated on an outpatient

basis or by nursing home personnel.

As reported in other published reviews, a number of interventions capable of

reducing BZD and z-drug use already exist (Mugunthan, McGuire & Glasziou, 2011;

Voshaar et al., 2006). Interventions are more effective than routine care (Parr et al., 2006).

Consistent with previous reviews, interventions that target patients, which are

represented under the dimension of patient information, have a positive effect on the

reduction of BZD and z-drug use (Mugunthan, McGuire & Glasziou, 2011). A brief

intervention in the form of either a letter or a single consultation is an effective strategy to

decrease or stop inappropriate medication use without causing adverse consequences

(Mugunthan, McGuire & Glasziou, 2011). Most strategies promote patient-centered

care by providing information, boosting prescriber proficiency, and strengthening

clinician-patient communication. Interventions that target patients and HCPs and use a

multifaceted approach may be efficient, as studies of these interventions, in most cases,

showed sustained reductions in BZD or z-drug use, consistent with other reviews

(Gould et al., 2014). Our review emphasizes that there is a possibility of decreasing the

inappropriate prescription and use of BZDs by providing patient-centered skills to

providers. Finally, we found that effective interventions for changing clinical practice must

target patients as well as HCPs and reflect the perspectives of patient-centered care

(Dwamena et al., 2012; Legare et al., 2014).

Due to the heterogeneity of the included studies and their designs, this review did

not attempt to compare the studies or make a final general statement. In addition,

our findings and conclusions should be reconfirmed through further investigations.

Strengths and limitations

This is the first review of patient-centered care in the field of inappropriate BZD and

z-drug usage. A systematic approach yielded a survey of patient-centered care

interventions, providing a critical look at the multitude of methods that address different

target groups along with their respective effectiveness. The quality of the studies

suffered considerably from a lack of specificity. Study protocols were missing in all studies,

and it was unclear whether all relevant information had been conveyed. Thus, it is

necessary to be cautious when interpreting these results. This review focused on the

primary outcome of a reduction in BZD and z-drug use and prescribing, and it did not

consider secondary outcomes, such as the patients’ general health status (biological

factors), social lives (social factors), or mental health status (psychological outcomes).

The HCPs were also not analyzed in terms of their duration in the profession or their

experience in treating older patients. An assessment of these factors is recommended in

further scientific investigations to obtain a complete understanding of the problems
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involved in the inappropriate prescription and use of BZDs and z-drugs. Furthermore,

one of the limitations is that although patient education seems to be more effective

than approaches regarding HCPs, caution must be practiced with regard to generalization.

A number of cognitively impaired older patients, especially in nursing homes

(e.g., dementia patients), are not able to benefit from educational information.

Finally, many studies were conducted using qualitative designs, and many were written

in languages other than English; thus, these studies were not included in the current

review, though they may also have been relevant. Therefore, future reviews should

incorporate additional research designs.

CONCLUSION
The main finding of our systematic review is that patient information and educational

strategies for HCPs can effectively lead to the appropriate use and prescription of BZDs.

All three examined areas of patient-centered care (patient information, essential

characteristics of the clinician, and clinician-patient-communication), alone or in

combination, were generally effective at reducing and/or stopping the use of BZDs and

z-drugs completely. These results suggest that inappropriate BZD and z-drug users

(older adults) require and benefit from in-depth information about appropriate

consumption. On the other hand, HCPs require more interventions in which they may

communicate their clinical experiences with other groups of caregivers, discuss guidelines,

and obtain additional knowledge to optimize their prescribing practices. Although this

review focused on a patient-centered approach, it also revealed the limitations of

studies that use this method. Before any final conclusions can be drawn, further

investigations are needed to reconfirm the findings discussed here.
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entwicklung verbunden. Bei vielen älteren Patienten kommt es zu einer Langzeiteinnahme, häufig verbunden mit einer Niedrigdosisabhängigkeit ohne Dosissteigerung.Studienziel Es sollen die Einnahmegründe, Beschwerden bzw. Indikationen und Nebenwirkungen sowie die Verschreibungs-umstände unter älteren Patienten, denen innerhalb der letzten 12 Monate BZD oder Z-Substanzen verschrieben wurden, un-tersucht werden.MethodeAltersgruppe (50�65 Jahre; > 65 Jahre) und Einnahmeverhalten (lang bzw. leitlinienabweichend; kurz bzw. leitliniengerecht), wurde ein 9-seitiger Fragebogen zugeschickt. Der Fragebogen enthielt eine ausführliche Liste von BZD und Z-Substanzen, für die angegeben werden sollte, ob man sie früher und/oder aktu-ell eingenommen hat. Zudem wurden die Gründe und zugrunde liegenden Symptome der Medikamenteneinnahme sowie mög-liche Nebenwirkungen und Versuche, die Medikamente auszu-setzen, erhoben.Ergebnisse 466 AOK-Versicherte sendeten den Fragebogen ausgefüllt zurück (Rücklaufquote 11,7 %). Weitere 43 Privat-versicherte konnten über Apotheken erreicht werden. 169 Personen, vornehmlich aus der Gruppe mit leitliniengerechten Verschreibungen, gaben an, keine der vorgegeben Medika-mente eingenommen zu haben. Die verbliebenen 340 Patien-ten sind zu 68,5 % weiblich. Das Durchschnittsalter beträgt 72,1 Jahre. Im Vergleich zwischen Patienten mit leitlinienabweichen-den und leitliniengerechten Verschreibungen nehmen Erstere zu einem deutlich größeren Anteil Z-Substanzen ein. Die Tages--engerechten Verschreibungen, wobei in beiden Patientengrup-pen die Medikamente durchschnittlich in niedriger Dosis ( < 1 DDD) eingenommen werden. Der dominierende Grund für die Einnahme von BZD oder Z-Substanzen ist in beiden Gruppen Schlafstörungen.Schlussfolgerungen Vor dem Hintergrund der Empfehlun-gen, BZD und Z-Substanzen nur kurzzeitig bei schweren Schlaf-störungen einzusetzen, ist das Ausmaß an Insomnie-Indikati-onen hoch. Die geringe Dosierung lässt für beide Gruppen auf ein vorsichtiges und kontrolliert durchgeführtes Verordnungs-verhalten schließen, wobei sich bei der Mehrheit der Lang-zeiteinnehmer eine Niedrigdosisabhängigkeit entwickelt haben dürfte. Dies ist offensichtlich mit nur geringem Interven-
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Originalarbeit Thiemetionsbedarf verbunden, da nur sehr wenige Medikamentenab-hängige die Angebote der Suchtkrankenhilfe in Anspruch neh-men.ABSTR ACTBackground Long-term use of benzodiazepines (BZD) and Z-drugs is associated with the risk of developing dependency. Many older patients use these drugs for long durations, which is often associated with low-dose dependency without an in-crease in dose.Aim The aim of this study is to investigate the reasons, symp-among older patients who were prescribed BZD or Z-drugs within the last 12 months.Methods A 9-page questionnaire was sent to 4,000 patients years; > 65 years) and intake behavior (long-term use/ guideli-ne incompatible; short-term use/ guideline compatible). Pati-ents provided demographic data and indicated on a compre-hensive list of BZD and Z-drugs, which substances they had used or were currently using. In addition, patients were asked about the reasons and underlying symptoms for taking these discontinue the medications.

Results A total of 466 patients returned completed question-naires (11.7 %). A further 43 privately insured patients were recruited through pharmacies. 169 patients, mainly from the group with guideline-compatible prescriptions, indicated that they had never taken these medications. The remaining 340 patients were 68.5 % female and the average age was 72.1 ye-ars. Compared to patients with guideline-compatible prescrip-tions, a greater proportion of patients with guideline-incom-patible prescriptions were taking Z-drugs. The average daily with guideline-compatible prescriptions, although on average both patient groups took low doses ( < 1 DDD) of the medica-tion. In both groups, the main reason for taking BZD and Z-drugs was sleeping problems.Conclusions  Considering the recommendation that BZD and Z-drugs are to be taken only short-term for sleeping problems, the extent of insomnia indications is high. The low doses sug-gest a careful and controlled prescription behavior in both developed low-dose dependency. This is associated with only a limited need for intervention, since only few medication-dependent people underwent addiction treatment.
EinleitungBenzodiazepine (BZD) und Z-Substanzen sind hochwirksame ver--mäßigen kurzfristigen Gebrauch sicher und problemlos einsetzbar sind. Eine Langzeiteinnahme ist demgegenüber mit dem Risiko einer Abhängigkeitsentwicklung und bei älteren Menschen zusätz-lich mit einem erhöhten Sturzrisiko und kognitiven Beeinträchti-gungen verbunden [1�4]. Zudem wird beiden Substanzarten ein hohes Missbrauchsrisiko zugeschrieben [5, 6]. Deshalb wird natio-nal und international empfohlen, BZD nicht länger als 4 Wochen zu verschreiben [7�9]. Kommt es dennoch zu einer Langzeiteinnah-Niedrigdosisabhängigkeit, bei der die vom Arzt verordnete Dosis mehr oder weniger stabil über eine längere Zeit ohne Dosissteige-rung eingenommen wird [10�12]. In der Befragungsstudie von Si-riwardena et al. [13] unter Patienten aus Allgemeinarztpraxen mit Z-Substanz- oder BZD-Verschreibung beschrieben sich 46 % als ab-hängig und weitere 11 % als abhängigkeitsgefährdet. Beim Abset-zen der BZD oder Z-Substanzen kommt es meistens zu den typi-schen Entzugserscheinungen wie Unruhe, Ängsten und Schlafpro-blemen bis hin zu Wahrnehmungsstörungen sowie Delirien und Psychosen [14].Die Meta-Analyse von Glass et al. [15] zu Wirkungen und Ne-benwirkungen der kurzfristigen Behandlung mit Hypnotika bei Menschen ab 60 Jahre zeigte, dass sich Schlafqualität und -dauer eher gering ausfallen. In Anbetracht der erhöhten Risiken von Ne-benwirkungen durch Stürze und kognitive Beeinträchtigungen müsse der Einsatz von BZD und Z-Substanzen sorgfältig abgewo-

gen werden. In der PRISCUS-Liste potenziell inadäquater Medika-tion für ältere Menschen sind BZD und Z-Substanzen mit mittleren Gefährdungswerten zwischen 1,25 (annähernd �sicher potenziell inadäquat�) und 1,33 (annähernd �potenziell inadäquat�) aufge-führt [16]. Insbesondere das Risiko der Abhängigkeit sei bei dieser Medikamentengruppe besonders zu beachten.Schätzungen zufolge gibt es in Deutschland 1,4�2,6 Mio. Men-schen mit einer Medikamentenabhängigkeit [17�19]. Für die Mehr--gungsmittel (BZD und Z-Substanzen) oder opioidhaltige Schmerz-mittel [20]. Generell l iegt die 12-Monats-Prävalenz von BZD-Verschreibungen für Deutschland bei etwa 5�6 % der Allge-meinbevölkerung [18, 19, 21, 22] und bei bis zu 15 % für ältere Pa-tienten [22, 23]. Ein Problem bei der Abschätzung und Bewertung des Ausmaßes der Medikamentenabhängigkeit besteht darin, dass die für die Verschreibung von psychisch wirksamen Medikamenten besonders relevante Zielgruppe der älteren Menschen ab 65 Jahre in Repräsentativstudien in der Regel nicht berücksichtigt wird. Nach mit Verordnungen von Anxiolytika bei 6 % und von Hypnotika/Seda--besonders viele mit riskanten Langzeitverschreibungen von Sedati-va und Hypnotika. Der Anteil an Patienten mit leitlinienabweichen-den BZD- oder Z-Substanzverschreibungen unter Hamburger GKV-Versicherten innerhalb eines Jahres erhöht sich von 15,3 % bei den 50�60-Jährigen auf 22,8 % bei den über 80-Jährigen [25].Die Z-Substanzen erreichen laut Arzneiverordnungs-Report von 2015 unter den verschriebenen Sedativa und Hypnotika einen Marktanteil von 70 %. Seit Mitte der 90er Jahre ist das Verordnungs-
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einen leichten Rückgang der Verschreibungen [26]. Zugleich er-Privatrezept [27, 28]. Nach Schätzungen von Apothekern dürften in den westlichen Bundesländern etwa die Hälfte und in den neuen Bundesländern gut drei Viertel aller Z-Substanzen auf Privatrezept verschrieben werden [29].Im Rahmen der vorliegenden Studie sollten die Einnahmegrün-de, Beschwerden bzw. Indikationen und Nebenwirkungen sowie die Einnahme- und Verschreibungsumstände unter älteren Patien-ten untersucht werden, denen innerhalb der letzten 12 Monate BZD oder Z-Substanzen verschrieben wurden. Hierbei wurde ge-zielt zwischen leitlinienabweichenden und leitliniengerechten Ver-schreibungen unterschieden, so dass im Rahmen von Gruppenver--ten unter Patienten mit leitliniengerechten und von Leitlinien abweichenden Langzeiteinnahmen möglich sind.MethodikMindestens 400 gesetzlich versicherte Patienten sowie mindestens 100 Privatversicherte bzw. Personen, die BZD/Z-Substanzen über Privatrezepte erhalten, sollten schriftlich befragt werden. Dabei ---NordWest nach Altersgruppe (50�65 Jahre; > 65 Jahre) und Einnah-meverhalten (lang bzw. leitlinienabweichend; kurz bzw. leitliniengerecht) vorgenommen. Die Operationalisierung eines leitlinienabweichenden Einnahmeverhaltens (bzw. der zugrunde liegenden Verschreibung) erfolgte nach aktueller oder bezogen auf das Einnahmeende höchstens ein Jahr zurückliegender, maximal 5 Jahre andauernder Langzeitverordnung. Hierzu mussten mindes-tens 2 aufeinander folgende BZD/Z-Substanzverschreibungen oder insgesamt mehr als 2 Verschreibungen im letzten Jahr vorliegen. Durch die Begrenzung auf maximal 5 Jahre Einnahmedauer sollte ausreichend an Ursachen und Begleitumstände insbesondere zu Beginn der Einnahme und des Übergangs zum nicht-bestimmungs-gemäßen Gebrauch erinnern. Als leitliniengerecht wurden Patien-ten mit bezogen auf das Einnahmeende höchstens ein Jahr zurück-keine Verschreibung erfolgen durfte.Von der AOK NordWest wurde ein Datensatz aller ihrer Versi-cherten mit einer BZD/Z-Substanz-Verschreibung entsprechend der Patienten mit leitlinienabweichenden Verschreibungen zwi--Die Grundgesamtheit aller AOK-Versicherten mit leitliniengerech-ten Verordnungen im zurückliegenden Jahr und einem Alter zwi--

Personen gezogen und für die Befragung angeschrieben. Der aus-gefüllte Fragebogen konnte in einem beiliegenden frankierten Rü-ckumschlag anonym an das ZIS geschickt werden. Der Einbezug von Patienten mit BZD-Privatverschreibungen erfolgte über Mit-arbeiter Hamburger Apotheken, die infrage kommende Patienten direkt ansprachen und den Fragebogen inklusive Rückumschlag aushändigten. Die Apotheker hielten dabei gezielt Ausschau nach Patienten mit langfristigen BZD- oder Z-Substanzverschreibungen. Insofern wurde bei den �Apotheken-Patienten� davon ausgegan-gen, dass es sich um leitlinienabweichende Verschreibungen han-delt. Die Apotheker wurden im Rahmen von Studien- und Fortbil-dungsveranstaltungen der Apothekerkammer Hamburg sowie über Ankündigungen im Apothekerblatt und hauseigenen Rundbrief in-formiert. 16 Apotheken aus dem Großraum Hamburg konnten für die Studie gewonnen werden. Insgesamt 97 Fragebögen wurden nach Anforderung an die teilnehmenden Apotheken ausgegeben. persönliches Anschreiben. Als Auswahlkriterium galt es, �Ihnen be-kannte Kunden� bzw. �Patienten, die BZD oder Z-Substanzen auf Privatrezept erhalten�, gezielt für die Teilnahme an der Befragung sowie bei den Apotheken wurden im Dezember 2014�Januar 2015 durchgeführt; ein Erinnerungsschreiben erfolgte nicht.Der 9-seitige Fragebogen enthält neben persönlichen Angaben -tigkeit eine ausführliche Liste von BZD und Z-Substanzen, für die angegeben werden sollte, ob man sie früher und/oder aktuell ein-genommen hat. Ferner konnten das Medikament, das am längsten eingenommen wurde, sowie dessen Dosis separat genannt wer-den. Es wurden zudem ausführlich die Gründe bzw. Beschwerden genommen wurden. Auch mögliche Nebenwirkungen und Versu-che, die Medikamenteneinnahme auszusetzen, sowie die betref-fenden Gründe wurden mit dem Fragebogen erfasst. Ferner wur-den in den Fragebogen u. a. folgende standardisierte Skalen und Instrumente integriert: der Kurzfragebogen für Medikamenten-missbrauch (KFM) in seiner ursprünglichen Form mit 12 Items [30], der AUDIT-C zum Alkoholkonsum [31], der SF-12 zur Erhebung ge-sundheitsbezogener Lebensqualität [32], die Kurzversion des Pitts-burgh Sleep Quality Index (PSQI-kurz) ([33], Deutsche Version: [34]), der PHQ-9 zur Messung von Depressivität [35] sowie der GAD-7 zur Erhebung generalisierter Angst [36]. Auch körperliche Erkrankungen wurden anhand einer standardisierten Kurzform er-hoben. Der Fragebogen wurde hinsichtlich Dauer und Verständ-lichkeit zuvor bei Mitarbeitern und älteren Angehörigen getestet, wobei keine besonderen Verständnis- und Akzeptanzprobleme auf-einzelner Items sowie bei der tabellarischen Darstellung zweier Ant-wortblöcke wurden durchgeführt. Der vollständige Fragebogen ist im Anhang zu dieser Publikation online verfügbar.In der Auswertung wurden die Patientengruppen mit leitlinien-abweichenden Verschreibungen von BZD und Z-Substanzen mit -tencharakteristika, Medikamentenverschreibungen, Einnahme-gründen, Nebenwirkungen, Schlafverhalten und problematischem 
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Originalarbeit ThiemeMedikamentengebrauch verglichen. Die statistische Auswertung der Patientenbefragung erfolgte mit der Software SPSS 22 [37].Der Untersuchung wurde von der Ethikkommission der Ärzte-kammer Hamburg am 27.5.2014 das positive Votum erteilt. Das gefördert.ErgebnisseStichprobeVon 466 AOK-Versicherten liegt ein ausgefüllter Fragebogen vor, womit sich eine Rücklaufquote von 11,7 % ergibt. Die höchste -chenden Verschreibungen (Stratum 1: 13,1 %), die niedrigste unter den Jüngeren mit leitliniengerechten Verordnungen (Stratum 3: 10,4 %). Bei den älteren Patienten betrug die Rücklaufquote für Stratum 2:11,4 % und für Stratum 4:11,7 %. Ferner konnten über die Apotheken weitere 43 privatversicherte Patienten erreicht wer-den. Diese Teilstichprobe blieb somit unter der angestrebten Größe von 100 Personen. Insgesamt liegen 509 Fragebögen vor. Auf Basis der von der AOK-NordWest gelieferten Informationen ihrer Versi-cherten mit einer BZD/Z-Substanz-Verschreibung kann die Reprä-sentativität der durch die Befragung erreichten Teilnehmer geprüft werden. In Abb 1 sind Grundgesamtheit und Befragungsteilneh-mer anhand von Geschlecht und Alter gegenübergestellt. Dabei zeigt sich, dass die für die Befragung erreichten Patienten im Gro-ßen und Ganzen der Ausgangspopulation entsprechen. Unter den älteren Patientengruppen (Strata 2 und 4) sind die weiblichen Be-fragungsteilnehmer um 5�6 Prozentpunkte leicht überrepräsen-tiert. Hervorzuhebende Altersunterschiede gibt es nur im Stratum 2, der Gruppe der älteren Patienten mit leitlinienabweichenden Verordnungen: Die Befragungsteilnehmer sind im Durchschnitt gut 9 Jahre älter als die AOK-Versicherten.Fast man die Altersgruppen zusammen, sind die Befragungsteil-nehmer mit leitlinienabweichenden Verschreibungen (Strata 1 und 2) im Mittel 72,8 Jahre alt und damit nur um durchschnittlich ein einem Durchschnittsalter von insgesamt 73,4 Jahren. Bei den Pa-tienten mit leitliniengerechten Verordnungen verhält es sich ähn-

lich: Die Untersuchungsteilnehmer der Strata 3 und 4 sind mit ins-gesamt 69,1 Jahren im Durchschnitt praktisch gleich alt wie die entsprechende Population der AOK-Versicherten mit 69,0 Jahren.-gruppen inklusive der über die Apotheken erreichten Patienten zu 2 Hauptgruppen in leitlinienabweichend vs. leitliniengerecht zu-sammengefasst. Ferner zeigte sich, dass 169 Personen � vornehm-lich aus der Gruppe mit leitliniengerechten und somit selteneren Verschreibungen � nach ihren Angaben keine der vorgegeben Me-dikamente (weder früher noch aktuell) überhaupt eingenommen -ner zusammen (Chi2 -2Da sich ein Zusammenhang zum Verordnungs- bzw. Einnahmever-halten nicht sinnvoll herstellen lässt, werden diese Personen aus den weiteren inhaltlichen Auswertungen ausgeschlossen. Es erge--Verschreibungen zuzuordnen sind.Charakteristika und Medikamentengebrauch der PatientengruppenHinsichtlich ihrer allgemeinen Merkmale sind die Patientengrup-weitgehend ähnlich ( Tab. 1). Ausnahmen sind der Altersunter-schied � die Personen mit leitlinienabweichenden Verschreibun-gen sind im Durchschnitt 5 Jahre älter � sowie die Arbeitssituation: der Anteil an aktuell Beschäftigten ist unter den Patienten mit leit-liniengerechten Verordnungen höher, der der Berenteten niedri-ger. Die Mehrheit der Befragten ist verheiratet oder verwitwet, etwas mehr als die Hälfte leben in einer Partnerschaft oder eige--Die zu erwartenden Unterschiede zwischen den beiden Grup-pen zeigen sich im Einnahme- und Verordnungsverhalten, aber auch in der Art der Medikamente. Patienten mit leitlinienabwei-chenden Verschreibungen nehmen zu einem deutlich größeren 
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Abb. 1 -samtheit der Versicherten der AOK NordWest nach Stratum.
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Verthein U et al. Ursachen und Hintergründe der � Gesundheitswesen  

Tab. 1  Patientencharakteristika der Befragungsteilnehmer mit Medikamenteneinnahme, Medikamentenart, Tagesdosis, Einnahmeverhalten und Verordnungsart nach Verschreibungstyp.leitlinienabweichende Verschreibung leitliniengerechte Verschreibung Gesamta)Geschlecht weiblich 68,5 % 68,5 % 68,5 % männlich 31,5 % 31,5 % 31,5 %Alter, M (SD) 73,7 (15,0) 68,4 (12,7) 72,1 (14,5)  * * Familienstand ledig 10,1 % 10,9 % 10,4 % verheiratet 37,6 % 50,5 % 41,4 % geschieden 13,9 % 14,9 % 14,2 % verwitwet 38,4 % 23,8 % 34,0 %Wohnsituation: alleine 35,5 % 36,0 % 35,6 % mit Partner/Kindern 53,0 % 54,0 % 53,3 %7,7 % 7,0 % 7,5 % anderes 3,8 % 3,0 % 3,6 %Arbeitssituation  * *  erwerbstätig 13,6 % 27,0 % 17,6 % Hausfrau/-mann 4,3 % 3,0 % 3,9 % (früh-)berentet 73,6 % 55,0 % 68,1 % ALG, krank, anderes 8,5 % 15,0 % 10,5 %29,4 % 19,4 % 26,4 %Medikamentenart  * *  nur Z-Substanz 47,9 % 31,4 % 42,9 % nur BZD 45,8 % 63,7 % 51,2 % Z-Substanz & BZD 6,3 % 4,9 % 5,9 %vorrangiges Medikament  * * *  Zopiclon 42,0 % 29,2 % 38,1 % Oxazepam 17,0 % 20,8 % 18,1 % Lorazepam 11,6 % 18,8 % 13,8 % Zolpidem 11,2 % 6,3 % 9,7 % Diazepam 3,6 % 11,5 % 5,9 % Bromazepam 1,3 % 8,3 % 3,4 % anderes 13,4 % 5,2 % 10,9 %Tagesdosis DDD, M (SD) 0,76 (0,48) 0,62 (0,40) 0,73 (0,47)  * b)Einnahmeverhalten  * * *  täglich 58,7 % 31,3 % 50,6 % wie verordnet/nach Bedarf 41,3 % 68,7 % 49,4 %Verschreiberc) niedergelassener Arzt 84,5 % 86,5 % 85,1 % Krankenhaus/Klinik 7,3 % 15,6 % 9,8 %  *  mehrere Ärzte 14,2 % 10,4 % 13,0 %Fachliche Ausrichtung Arztc) Hausarzt/Allgemeinarzt 76,1 % 77,6 % 76,5 % Internist 18,3 % 14,3 % 17,1 % Psychiater 24,3 % 22,4 % 23,8 % andere Fachrichtung 6,1 % 11,2 % 7,6 %Rezeptart  *  Kassenrezept 75,1 % 88,4 % 79,2 % Privatrezept 14,7 % 9,5 % 13,1 % Kassen- und Privatrezept 10,1 % 2,1 % 7,7 %N ( %-Anteil) 238 (70,0 %) 102 (30,0 %) 340 (100,0 %)a) b) c) Mehrfachangaben möglich.
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Originalarbeit ThiemeAnteil Z-Substanzen ein ( Tab. 1 -te dieser Patientengruppe zu (54,2 %), bei den Befragten mit leitli-niengerechter Verschreibung überwiegen mit gut zwei Dritteln die BZD (68,6 %). Sowohl Zopiclon als auch Zolpidem werden von den Personen mit leitlinienabweichenden Verschreibungen zu einem größeren Anteil eingenommen. Die standardisierte Tagesdosis -engerechten Verschreibungen, wobei in beiden Patientengruppen die Medikamente in eher niedriger Dosis, im Durchschnitt mit we-niger als einer DDD, eingenommen werden. Der Anteil an Patien-ten mit einer höheren Tagesdosis als eine DDD liegt insgesamt nur bei 6,4 % (leitlinienabweichend: 7,9 %, leitliniengerecht: 1,7 %). Nur 2 Personen (aus der Gruppe mit leitlinienabweichenden Verschrei-bungen) erhalten eine Dosis von mehr als 2 DDD.Unter den Befragten mit leitlinienabweichenden Verschreibun-gen nimmt die Mehrheit ihre Medikamente täglich ein, bei der an-Verordnung bzw. nach Bedarf. Dabei werden die Medikamente ganz überwiegend vom niedergelassenen Haus- oder Allgemeinarzt ver-Tab. 1). In der Gruppe mit leitliniengerechten Verschreibungen fällt auf, dass anteilig doppelt so viele Patienten wie in der anderen Gruppe ihre aktuelle bzw. letzte Medikation vom Krankenhaus oder aus einer Klinik erhielten. Unterschiede zwischen den Gruppen, wenn-gleich in geringerem Ausmaß als erwartet, bestehen auch bei der Rezeptart: Ein Viertel der Patienten mit leitlinienabweichenden Ver-schreibungen bezog die aktuelle bzw. letzte Medikation über Pri-vatrezept � darunter sogar 10 % zugleich über Privat- und Kassen-rezepte. In der anderen Gruppe beträgt der Anteil mit Privatrezep-ten nur gut ein Zehntel. Bleiben die über Apotheken erreichten Patienten unberücksichtigt � hier sind es 73,0 % mit Privat- und weitere 13,5 % mit Privat- und Kassenrezept �, bekommen 5,1 % ihre Medikamente auf Privat- und weitere 6,9 % zusätzlich auf Kas-senrezept; insgesamt wären es also 12,0 % an Privatverschreibun-gen. In der Gruppe mit leitlinienabweichenden Verschreibungen 

sinkt der Anteil deutlich: 2,8 % unter ihnen beziehen BZD und Z-Substanzen über Privatrezept und 9,4 % über beide Rezeptarten.Der Großteil der Patienten nahm innerhalb der letzten 2 Wo-chen vor der Befragung Schmerzmittel (68,9 %). Dabei bestehen in leitlinienabweichenden Verschreibungen greifen 40,6 % regelmä-ßig (mindestens 3mal pro Woche) zu Schmerzmitteln, in der ande-ren Gruppe sind es 28,3 %.Einnahmegründe, Beschwerden und NebenwirkungenDer dominierende Grund bzw. die überwiegend zugrunde liegen-de Symptomatik für die frühere, zu Behandlungsbeginn, oder ak-tuelle Einnahme von BZD oder Z-Substanzen sind mit mehr als drei Vierteln in beiden Patientengruppen Schlafstörungen ( Tab. 2). Psychische Symptome wie Unruhezustände oder Ängste und Pa-Bei gut einem Fünftel der Befragungsteilnehmer waren Depressi-onen der Grund für die Einnahme von BZD bzw. Z-Substanzen. Er-schöpfungszustände und Überforderungsprobleme wurden von 12,5 bzw. 10,0 % der Patienten genannt. Von allen 5 hier aufgeführ-ten psychischen Zuständen waren die Patienten mit leitlinienge--Dies verweist auf gezielte und kurzzeitige Behandlung psychischer Symptome mit diesen Medikamenten, wobei hier insbesondere BZD zum Einsatz kommen ( Tab. 1). Die leitlinienabweichende Dauermedikation, in der Mehrheit durchgeführt mit Z-Substanzen, dient in erster Linie der Behandlung von Schlafstörungen. Aber auch in der Gruppe mit leitlinienabweichenden Verschreibungen der Patienten auf. Andere Beschwerden wie z. B. Muskelkrämpfe, Erregungszustände, psychogene oder vegetative Störungen wur-den seltener als Einnahmegrund genannt. Relevante Unterschiede zwischen den beiden Patientengruppen sind hier nicht erkennbar.Bei den Patienten mit leitlinienabweichenden Verschreibungen zeigte sich eine Zunahme in der durchschnittlichen Anzahl der  Beschwerden im Vergleich zum Beginn der Behandlung (nicht aus -schen Beschwerden (vgl. [38]).Nicht alle Befragungsteilnehmer machten Angaben zu typischen mit BZD oder Z-Substanzen verbundenen Nebenwirkungen; von 53 Personen fehlen hierzu die Informationen (15,6 %). Wie sich aus Tab. 3 ergibt, ist die tagsüber vorhandene Müdigkeit die vorran-gig genannte Nebenwirkung, was mit dem Haupteinnahmegrund der Schlafstörungen korrespondiert ( Tab. 2). Mehr als ein Viertel aller Befragungsteilnehmer litt unter Müdigkeitssymptomen, also nicht vorhandener Dauerverschreibung auftraten ( Tab. 3). Knapp ein Fünftel erlebte Konzentrationsprobleme; von etwas we-niger Patienten wurden Antriebsminderung und Gedächtnispro-bleme genannt. Probleme mit der nachlassenden Wirkung ihrer Medikamente, also der Toleranzentwicklung, hatten 17,5 % der Per-sonen mit leitlinienabweichenden Verschreibungen gegenüber einem Zehntel mit leitliniengerechten Verordnungen. Der Wunsch, die Dosis zu steigern, wurde ebenfalls eher selten genannt. Ande-

Tab. 2 Beschwerden und Gründe für die Einnahme von BZD oder  Z-Substanzen nach Verschreibungstyp (Mehrfachangaben).leitlinienab-weichende Verschreibung leitlinienge-rechte Verschreibung Gesamta)
Schlafstörungen 78,3 % 75,8 % 77,5 %allgemeine Unruhe 25,7 % 35,4 % 28,6 % �Angstzustände/Panik 23,9 % 34,3 % 27,1 % �Depression 18,3 % 28,3 % 21,3 %  * Erschöpfungszustand 8,3 % 22,2 % 12,5 %  * * * Überforderung 7,8 % 15,2 % 10,0 %  * Muskelkrämpfe 10,4 % 6,1 % 9,1 %Erregungszustand 7,4 % 12,1 % 8,8 %Psychogene Störungen 7,4 % 9,1 % 7,9 %vegetative Störungen 4,3 % 7,1 % 5,2 %Intervention in Krisen 3,9 % 6,1 % 4,6 %Entzugserscheinungen 1,7 % 2,0 % 1,8 %epileptische Anfälle 0,9 % 2,0 % 1,2 %N 230 99 329a) 2-Test: � p < 0,10,  *  p < 0,05,  * *  p < 0,01,  * * *  p < 0,001.
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Verthein U et al. Ursachen und Hintergründe der � Gesundheitswesen  

re Nebenwirkungen wie Gangstörungen, Interessenlosigkeit, Be-nommenheit oder muskuläre Schwäche traten bei 11,1�14,3 % der Befragungsteilnehmer auf, wobei es nur geringe Unterschiede zwi-schen den beiden Patientengruppen gibt. Mehr als ein Drittel der befragten Patienten beider Gruppen gaben explizit an, dass keiner-lei Nebenwirkungen im Zusammenhang mit der Einnahme von BZD oder Z-Substanzen auftraten.Auch bei der durchschnittlichen Anzahl von Nebenwirkungen ist in beiden Gruppen eine Zunahme im Behandlungsverlauf zu ver-zeichnen, die bei den Patienten mit leitlinienabweichenden Ver-schreibungen stärker ausfällt (nicht aus Tab. 3 ersichtlich). Mit nicht einmal einem Drittel gab nur ein geringer Anteil an, über solche Nebenwirkungen informiert gewesen zu sein (30,0 %). Entspre--über vorhandene Müdigkeit, über die ein Fünftel der Befragungs-teilnehmer informiert wurde (19,5 %). Mit deutlichem Abstand folgt die nachlassende Wirkung der Medikamente, über die 10,8 % der Patienten aufgeklärt wurden. Insgesamt bestehen in der Infor-Patientengruppen.Die Frage, ob und unter welchen Umständen schon einmal ver-sucht wurde, die Medikamente wegzulassen bzw. zu reduzieren, richtete sich vorrangig an Personen mit leitlinienabweichenden Verschreibungen. Es zeigt sich, dass über ein Viertel die Einnahme, sei es auf Eigeninitiative oder ärztlichen Rat, schon mal mit Erfolg abgesetzt oder zumindest reduziert haben (28,1 %). Deutlich mehr Patienten, nämlich gut die Hälfte, haben erfolglos versucht, ihre BZD bzw. Z-Substanzen auszusetzen oder zu reduzieren ( Tab. 4). 28,5 % haben bisher nicht probiert, die Medikamenteneinnahme auf eigene Veranlassung zu unterbrechen oder zu beenden.Unter den Gründen, wieder mit der Medikamenteneinnahme zu beginnen, wurde v. a. das Wiederauftreten der alten Beschwer-

den genannt. Vier Fünftel der Befragten, die Erfahrungen mit Ein-nahmepausen ihrer Medikation hatten, nannten diesen Grund ( Tab. 4). Die inhaltlich verwandte, im weiteren Sinn komplemen-täre Aussage, dass man sich mit der Einnahme der Medikamente einfach wieder besser gefühlt habe, wird von knapp einem Drittel -schreibungen hat ihre Medikation im Rahmen eines Klinikaufent-halts wieder verschrieben bekommen. 12,8 % gaben an, dass die Zeit ohne Medikation schwer zu ertragen gewesen sei, was schließ-lich zur Wiedereinnahme geführt habe. Auch weitere Gründe wie z. B. die Einnahme der Medikation in Krisensituationen oder die Überbrückung von Schlafbeschwerden beim Schichtdienst führten für viele der befragten Patienten dazu, die Medikamente wieder re-gelmäßig einzunehmen. Entsprechend ihrer Erfahrungen mit Ab-setzversuchen gaben drei Viertel der Patienten an, dass sie den Ein-druck hätten, die Medikamente für immer einnehmen zu müssen.Hinsichtlich der ebenfalls erhobenen gesundheitlichen Parame--ten Unterschiede bestehen. Weder in der Prävalenz der aufgeführ-ten körperlichen Erkrankungen, noch in der Ausprägung von De-pressivität (nach PHQ-9) oder generalisierter Angst (nach GAD-7) unterscheiden sich die Patientengruppen. Auch das Risiko für eine Fünftel gleich verteilt. Die gesundheitsbezogene Lebensqualität nach SF-12 liegt für beide Gruppen um 36 Punkte in der psychi-schen und um 42 Punkte in der körperlichen Summenskala, was auf deutliche gesundheitliche Einschränkungen verweist (vgl. [38]).SchlafverhaltenDie mittlere Schlafdauer aller befragten Patienten liegt bei sechs-dreiviertel Stunden ( Tab. 5). Diese Schlafdauer entspricht aller-dings nicht der Zeit, die die Befragungsteilnehmer im Bett verbrin-gen. Zum einen benötigen sie im Durchschnitt 49 Min, um einzu-schlafen, zum anderen liegen zwischen mittlerer Bettgeh- und Aufwachzeit deutlich längere 9 Stunden und 6 Minuten. Selbst ab-züglich der Einschlafzeit verbleiben im Schnitt achteinviertel Stun-den, was die reine Schlafzeit um eineinhalb Stunden überschreitet. 1,55 von null bis maximal 3 Punkten relativ hoch aus. Nach dem für liegt mit 79 % die große Mehrheit der Patienten in dem Wertebe-reich, der auf eine schlechte Schlafqualität hinweist [33]. Im Ein-zelnen zeigt sich, dass gut die Hälfte der Patienten in der Regel schlecht schläft: Sie wachten an mindestens 3 Nächten pro Woche Schlafqualität insgesamt als ziemlich oder sehr schlecht ( Tab. 5). Bezüglich aller genannten Aspekte bestehen keine statistisch sig-Problematischer MedikamentengebrauchNach dem Kurzfragebogen für Medikamentenmissbrauch (KFM) [30] kann mehr als der Hälfte aller Patienten ein problematischer Gebrauch mit Medikamenten �attestiert� werden ( Tab. 6). Hier zeigt sich die entsprechende Differenz zwischen den Gruppen: Unter den Personen mit leitlinienabweichenden Verschreibungen ist mit knapp 60 % der Anteil an problematischen Medikamenten-gebrauchern um 14 % höher als in der anderen Gruppe. Auch be-

Tab. 3 Nebenwirkungen von BZD oder Z-Substanzen am Beginn oder im Verlauf der Behandlung nach Verschreibungstyp (Mehrfachangaben).leitlinienab-weichende Verschrei-bung leitlinienge-rechte Verschrei-bung Gesamt a)
Müdigkeit (tagsüber) 24,5 % 34,5 % 27,5 % �Konzentrationsprobleme 18,0 % 18,4 % 18,1 %Antriebsminderung 16,0 % 19,5 % 17,1 %Gedächtnisprobleme 19,0 % 12,6 % 17,1 %nachlassende Wirkung 17,5 % 10,3 % 15,3 %Gangstörungen 15,5 % 11,5 % 14,3 %Interessenlosigkeit 12,0 % 16,1 % 13,2 %Benommenheit 11,0 % 16,1 % 12,5 %muskuläre Schwäche 11,0 % 11,5 % 11,1 %Wunsch, Dosis zu steigern 12,5 % 8,0 % 11,1 %Kopfschmerzen 8,0 % 14,9 % 10,1 % �Übelkeit 4,5 % 10,3 % 6,3 % �verwaschene Sprache 6,0 % 6,9 % 6,3 %keine Nebenwirkungen 38,5 % 37,9 % 38,3 %N 200 87 287a) 2-Test: � p < 0,10,  *  p < 0,05,  * *  p < 0,01,  * * *  p < 0,001.
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Originalarbeit Thieme

züglich des KFM-Summenwerts unterscheiden sich die Gruppen -gerechten Verschreibungen. Wie oben beschrieben, nimmt die Mehrheit der Patienten auch Schmerzmittel, so dass dieser Zusam-menhang nicht allein auf die Einnahme von BZD und Z-Substanzen zurückzuführen sein dürfte.
Diskussion und SchlussfolgerungenDie Langzeiteinnahme von BZD und Z-Substanzen insbesondere unter älteren Menschen ist verbreitet [22, 23, 25, 39]. Die vorlie-gende Befragungsstudie verfolgte das Ziel, die Ursachen und Um-stände der Langzeiteinnahme von BZD und Z-Substanzen unter äl-teren Patienten zu untersuchen, wobei ein nach Alter und Ver-

Tab. 4 Versuche, die Medikamenteneinnahme auszusetzen bzw. zu reduzieren, und Gründe für den Beginn der Einnahme von BZD oder Z-Substanzen nach Einnahmepausen unter Personen mit leitlinienabweichenden Verschreibungen (Mehrfachangaben).Versuche, auszusetzen bzw. zu reduzieren leitlinienabweichende Verschreibungnie probiert, Medikamente wegzulassen 28,5 %nehme die Medikamente zur Zeit nicht 2,7 %wollte versuchen wegzulassen, aber Arzt hat abgeraten 4,1 %auf Eigeninitiative weggelassen mit Erfolg 4,5 %auf Eigeninitiative probiert wegzulassen ohne Erfolg 35,3 %auf ärztliches Anraten abgesetzt mit Erfolg 1,4 %auf ärztliches Anraten probiert abzusetzen ohne Erfolg 7,7 %auf Eigeninitiative reduziert 17,6 %auf ärztliches Anraten reduziert 7,2 %mehrfach abgesetzt, aber wieder eingenommen 21,3 %Weglassen/Reduktion mit Erfolg (zusammengefasst) 28,1 %Weglassen/Reduktion ohne Erfolg (zusammengefasst) 52,0 %N 221Gründe für Wiedereinnahmealte Beschwerden traten wieder auf 80,1 %mit Medikamenten besser gefühlt 30,1 %bei Klinikaufenthalt wieder verschrieben bekommen 14,1 %Zeit ohne Medikamente schwer zu ertragen 12,8 %auf Anraten des Arztes wieder Einnahme begonnen 4,5 %sonstige Gründe (z. B. Krisensituation, Schichtdienst) 17,9 %Medikamenteneinnahme �für immer� 75,9 %N 156Tab. 5 Schlafverhalten und Schlafqualität nach Pittsburgher Schlafqualitätsindex (PSQI-kurz) nach Verschreibungstyp.leitlinienabweichende  Verschreibung leitliniengerechte Verschreibung GesamtBettgehzeit, M 22:15 Uhr 22:09 Uhr 22:13 UhrEinschlafdauer in min, M (SD) 47,5 (55,5) 52,3 (48,2) 49,0 (53,3)Aufwachzeit, M 7:24 Uhr 7:07 Uhr 7:19 UhrSchlafdauer, h:min, M (SD) 6:47 (2:08) 6:37 (1:59) 6:44 (2:05)PSQI Gesamtwert (0�3), M (SD) 1,54 (0,73) 1,59 (0,73) 1,55 (0,73)PSQI: schlechte Schlafqualität 76,2 % 81,8 % 77,8 %nächtliches/zu frühes Aufwachen mind. 3mal/Woche 50,0 % 50,5 % 50,2 %Beurteilung Schlafqualität ziemlich/sehr schlecht 55,2 % 59,4 % 56,5 %N 235 99 334Tab. 6 -bungstyp. leitlinienabweichende Verschreibung leitliniengerechte Verschreibung Gesamt a)KFM-Summenwert, M (SD) 5,3 (2,5) 4,1 (2,7) 4,9 (2,6)  * * * Problematischer Gebrauch 59,7 % 45,9 % 55,6 %  * N 235 99 334
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verfolgt wurde. Dies konnte unter aktiver Beteiligung der AOK NordWest realisiert werden. Um vornehmlich Privatversicherte in die Untersuchung einzubeziehen, wurden zusätzlich ältere Patien-ten über 16 Apotheken rekrutiert.Mit einem Rücklauf von 466 AOK-Versicherten und 43 über Apo-theken erreichte Patienten entstand eine hinreichend ausbalan-cierte Gruppenaufteilung, die Vergleichsanalysen zwischen Perso-nen mit leitlinienabweichenden und leitliniengerechten Verschrei-bungen ermöglichte. In beiden Gruppen sind die 50�65-Jährigen sowie die Personen ab 66 Jahren zu etwa gleichen Anteilen vertre-ten. Im Vergleich zu allen AOK-NordWest-Versicherten mit leitlini-engerechten oder leitlinienabweichenden Verschreibungen von BZD oder Z-Substanzen im zurückliegenden Jahr ergibt sich eine annähernd repräsentative Stichprobenauswahl. Die Rücklaufquo-te von knapp 12 %, die sich über die 4 Strata etwa gleich niedrig darstellt, fällt gering aus. Nach Vorbesprechung mit der AKO Nord-West und entsprechenden Erfahrungen aus solchen Befragungen konnte allerdings nur mit einer Antwortrate in dieser Größenord-nung gerechnet werden. Die Rekrutierung von älteren Patienten stellt sich generell als große Herausforderung dar [40]. McMurdo et al. [41] verweisen in ihrer Übersichtsarbeit auf die Probleme, äl-tere Menschen für klinische Studien zu gewinnen, insbesondere wenn Komorbiditäten und multipler Medikamentengebrauch vor-liegen. Wenngleich es sich in der vorliegenden Befragung nicht um ein Rekrutierungsprozedere im Rahmen klinischer Studien handelt, dürfte die Problemlage unter den hier adressierten älteren Patien-ten vergleichbar sein. Auch die teilweise �unbequemen� Fragein-halte eines kontroversen, mit individuellen Problemen behafteten Themas und die Länge des Fragebogens dürften zu dieser niedri-gen Rücklaufquote geführt haben. Schließlich könnten generelle Vorbehalte gegenüber der eigenen Krankenkasse als Absender die-ser Befragung den einen oder anderen Patienten von der Teilnah-me abgehalten haben, wenngleich der Fragebogen im verschlos-senen Umschlag direkt und anonym an das ZIS der Universität Ham-burg gesendet wurde. Das angestrebte Rekrutierungsziel von -demiologische Aussagen zur Verschreibung und zum Einnahme-verhalten von BZD und Z-Substanzen unter allen AOK-Versicherten waren ausdrücklich nicht vorgesehen, es ging allein um eine Be-schreibung der Hintergründe im Vergleich zwischen Patienten mit leitlinienabweichenden und leitlinienkonformen Verschreibungen.-zeptangaben der zurückliegend verordneten Medikamente. Dabei konnte nicht ausgeschlossen werden, dass ein Teil der Befragungs-teilnehmer diese Medikamente gar nicht einnahm bzw. sich der Einnahme bestimmter Substanzen nicht bewusst war (wobei auch teilweise das hohe Alter zu berücksichtigen ist). Tatsächlich war dies bei einem Drittel der Patienten der Fall, was als ein zentraler Begleitbefund dieser Studie bewertet werden muss. Da den Infor-mationen von Personen, die angaben, keine BZD oder Z-Substan-zen einzunehmen, wenig Relevanz für die Fragestellung zukommen dürfte, wurden diese Personen für weitere Analysen ausgeschlos-sen. Die Untersuchungsgruppe verringerte sich dadurch auf 340 Personen, wobei kritisch zu bewerten ist, dass sich v. a. die Gruppe mit leitliniengerechten Verschreibungen um mehr als die Hälfte 

Tragen gekommen sein, da nach den Daten der AOK innerhalb des -bung von BZD oder Z-Substanzen stattgefunden hat. Der unerwar-tet hohe Anteil an �Nicht-Einnehmern� hat die ausgewogene Stra-Durchschnittsalter unterscheiden sich die �Nicht-Einnehmer� hin-sichtlich Geschlecht und sozialer Situation aber insgesamt nicht von den in die Untersuchung einbezogenen Patienten.Substanz genannt. Hier spiegelt sich der mittlerweile hohe Stellen-wert von Z-Substanzen wider. Dies gilt besonders für Patienten mit leitlinienabweichenden Verschreibungen, für die Zopiclon zu 42 % ihr vorrangig verschriebenes Hypnotikum bzw. Sedativum ist. Auch bei den Personen mit leitliniengerechten Verordnungen steht Zo-piclon an erster Stelle. Dieser Gruppe wurden aber BZD wie Oxaze-pam, Lorazepam und Diazepam zu größeren Anteilen verordnet, insgesamt zu fast zwei Dritteln, was auf eine gezielte (leitlinienkon-forme) Symptombehandlung psychischer Beschwerden oder Kri-sen hindeutet.Beide Patientengruppen bekamen ihre Medikation in der durch-schnittlichen Betrachtung in geringer Dosis; nur sehr wenige er-hielten überhaupt eine höhere Dosis als eine DDD. Dies lässt für beide Gruppen auf ein insgesamt vorsichtiges und kontrolliert durchgeführtes Verordnungsverhalten schließen, wobei die Medi-kamente mehrheitlich vom niedergelassenen Hausarzt verschrie-von BZD und Z-Substanzen der Studie von Verthein et al. [25] unter Hamburger Patienten, entspricht der Anteil von 6,4 % mit höheren Dosierungen als einer DDD bei den hier befragten AOK-Versicher-ten ziemlich genau dem Anteil der höheren Altersgruppen in der Hamburger Studie. Bei der überwiegenden Mehrheit zeichnen sich die leitlinienabweichenden Verordnungen primär durch eine Über-schreitung der empfohlenen Verschreibungsdauer und nicht durch eine zu hohe Dosierung aus. Sollten sich die Kriterien einer Medi-kamentenabhängigkeit bei einem Teil der Befragungsteilnehmer mit leitlinienabweichenden Verordnungen erfüllen, ist bei der Mehrzahl von einer so genannten Niedrigdosisabhängigkeit aus-zugehen. Studien konnten zeigen, dass eine (kontinuierliche) Do-sissteigerung bei einer Niedrigdosisabhängigkeit nicht zwingend vorhanden sein muss [10, 12]. Andererseits resultiert die zumeist -zen in einen Gewöhnungs- und teilweise Abhängigkeitsprozess, Medikamente nicht mehr vorstellen kann.Der mit Abstand wichtigste Einnahmegrund von BZD und Z-Sub-stanzen sind Schlafstörungen. Dies gilt für Patienten mit leitlinie-nabweichenden, also mehrheitlich Langzeitverschreibungen eben-bekommen. Das Vorherrschen von Insomnien als Hauptverschrei-bungsgrund gegenüber anderen (psychischen) Beschwerden oder Lebensumständen ist ein zentrales Ergebnis und steht im Einklang mit den Ergebnissen von Siriwardena et al. [13]. Für einen Teil der hier einbezogenen Medikamente, insbesondere die Z-Substanzen, sind Insomnien zwar das Hauptindikationsgebiet. Vor dem Hinter-grund des aktuellen Kenntnisstands zum Einsatz von Hypnotika, wonach BZD und BZD-Rezeptoragonisten nur für eine Kurzzeitan-wendung bei schwerer Schlafstörung geeignet seien [42], verwun-

H
e
ru

n
te

rg
e
la

d
e
n
 v

o
n
: 
B

ib
lio

th
e
k
s
s
y
s
te

m
 U

n
iv

e
rs

it
ä
t 
H

a
m

b
u
rg

. 
U

rh
e
b
e
rr

e
c
h
tl
ic

h
 g

e
s
c
h
ü
tz

t.



Verthein U et al. Ursachen und Hintergründe der � Gesundheitswesen 

Originalarbeit Thiemedert dennoch das Ausmaß an Insomnie-Indikationen unter den Be-fragungsteilnehmern. Die schlechte Schlafqualität der Befragungs-teilnehmer wird durch den Pittsburgher Schlafindex (PSQI) für beide Patientengruppen bestätigt, die mittlere Schlafdauer dürfte allerdings im Rahmen der allgemeinen Schlafzeit älterer Menschen liegen [43]. Es wird aber auch deutlich, dass ein Großteil der Zeit im Bett ohne Schlaf verbracht wird, was als Hinweis auf Schlafstö-rungen gedeutet werden kann. Bei vier Fünftel der Patienten konn-te eine schlechte Schlafqualität festgestellt werden. Nach den Stu-dien von Wittchen et al. [44] ist bei über 50-Jährigen bei etwa der Hälfte von Schlafstörungen auszugehen, womit diese generell ein weit verbreitetes Phänomen darstellen.Ein weiteres zentrales Ergebnis besteht in der Erkenntnis, dass bei psychischen Symptomen und Befindlichkeitszuständen zu -lend ist der verbreitete Einsatz von BZD und Z-Substanzen bei De-pressionen, Überforderung und Erschöpfungszuständen. V. a. die Depressionen liegen mit gut einem Fünftel von der bestimmungs-gemäßen Hauptindikation auftretender Angstsymptome (27 %) und Unruhezustände (29 %) nicht allzu weit entfernt. Dabei könnte es sich in der Mehrheit um Begleitmedikation einer Antidepressi-va-Behandlung handeln.Der Unterschied zwischen den Patientengruppen hinsichtlich eines problematischen Medikamentengebrauchs mag geringer ausfallen als erwartet. Dies dürfte daran liegen, dass mit dem ver-wendeten Kurzfragebogen (KFM) [30] das Problemausmaß des Me-dikamentengebrauchs nicht vorrangig an der Einnahmedauer und Verordnungsmenge gemessen wird, sondern an Erlebnis- und Ver---iert sind, sondern vielmehr mit den zugrunde liegenden Sympto-men und Problemen. Ferner beziehen sich die Fragen des KFM ausdrücklich auf Psychopharmaka und Schmerzmittel. Dennoch wird der stärker ausgeprägte problematische Medikamentenge-brauch unter Patienten mit leitlinienabweichenden Verschreibun-gen deutlich. Allerdings liegt selbst unter den Personen mit leitli-niengerechten Verschreibungen der Anteil problematischer Medi-kamentengebraucher um das 5- bis 6-fache höher als in der (älteren) Allgemeinbevölkerung [45].Im Rahmen der Studie konnte eine größere Patientengruppe mit Verschreibungsverhalten, erreicht werden. Der hohe Anteil an Per-sonen ohne Medikamenteneinnahme hätte eventuell durch eine -ringert werden können. Für die Aufteilung nach leitlinienabweichend und leitlinienkonform musste allerdings ein standardisierter Beob-achtungszeitraum festgelegt werden. Der Patientenausschluss er-folgte mehrheitlich unter der Gruppe mit leitliniengerechten Ver-ordnungen. Hier ist es wahrscheinlich, dass die Medikamente be-wusst nicht eingenommen wurden oder deren (seltenere bzw. kürzere) Einnahme nicht erinnert bzw. nicht wahrgenommen wurde.Weitere Limitationen bestehen in der Anlage als Querschnitts-befragung, auf deren Basis sich Kausalitätsschlüsse nur bedingt zie-hen lassen. Die in den Fragebogen vorgegebenen zeitlichen Ver-Nebenwirkungen bei Patienten mit leitlinienabweichenden Ver-schreibungen zum Ergebnis hatten, dürften stark von Erinnerungs- 

-len des 9-seitigen Fragebogens für einen Teil der älteren Patienten eine Herausforderung dar. Persönliche Interviews würden hier gül-tigere Informationen erbringen, erhöhen den Aufwand aber be-trächtlich.Die Apotheken-Stichprobe wurde der Patientengruppe mit leit-linienabweichenden Verschreibungen zugeordnet. Hier zeigte sich, dass nicht bei allen über die Apotheken erreichten Patienten, die Privatrezepte einlösten, die Annahme von leitlinienabweichenden Verschreibungen gerechtfertigt war. Da aber die teilnehmenden Apotheker auf die Verschreibungsproblematik mit BZD und Z-Sub-stanzen aufmerksam gemacht worden sind, ist davon auszugehen, -zepten für die Befragung angesprochen wurden. Der Einbezug die-ser Patientengruppe war vor dem Hintergrund des mit etwa einem Achtel vergleichsweise geringen Anteils von Privatverordnungen unter den AOK-Patienten bedeutsam. Die mittlerweile bekannten hohen Raten an Hypnotikaverordnungen auf Privatrezepten [28, 29] dürften stark unterrepräsentiert sein. Hier könnten selek-die zusätzlich Medikamente über Privatrezepte beziehen, nicht zu erkennen geben wollten.Ein sachgerechter Umgang mit dem Problem der Medikamen-tenabhängigkeit wird in der Laienpresse in regelmäßigen Abstän-den thematisiert, meistens eingebettet in die Schilderung von Ein-zelschicksalen. Aus der Sicht der Suchtkrankenhilfe wird darauf hin-gewiesen, dass Betroffene ihr Angebot kaum nutzen [46, 47]. Insofern sind Studien, die die Hintergründe, Motive und Symptom-konstellationen auf Seiten der Patienten zum Untersuchungsge-genstand haben, dringend geboten, um zum Verständnis des pro-blematischen Umgangs mit Medikamenten sowie der Medikamen-tenabhängigkeit beizutragen und lösungsorientierte Ansätze auf den Weg zu bringen [48]. Mögliche Alternativen zur medikamen-tösen Behandlung von Schlafstörungen, die sich als Hauptursache für die Einnahme von BZD und Z-Substanzen darstellen, sollten ins-besondere vor dem Hintergrund der Verbreitung und vielfältigen -günstigen Risiko-Nutzen-Relation einer Langzeitbehandlung mit Sedativa und Hypnotika andererseits [15, 16] verstärkt erwogen werden.Danksagung Wir bedanken uns bei allen Patientinnen und Patienten, die an der Befragung teilgenommen haben. Ferner danken wir der Apothe-kerkammer Hamburg, der Ärztekammer Hamburg und der Ärzte-kammer Westfalen-Lippe für ihre Unterstützung bei der Studien-durchführung. Ein besonderer Dank geht an die AOK NordWest für die professionelle Vorbereitung und Abwicklung der Patientenbe-fragung. Schließlich möchten wir uns bei unserem Kollegen Philipp Hiller und seinem �D-Team� bedanken.InteressenskonfliktUwe Verthein erhielt innerhalb der letzten 3 Jahre Vortrags- und Beratungshonorar sowie Reisekostenerstattungen von Mundipharma 
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ABSTRACT

Introduction. The long-term use of benzodiazepines (BZD) and z-drugs in older

populations is associated with a variety of sociodemographic and health-related factors.

Recent studies reported that long-termBZDand z-drugs use is associatedwith increased

age, female sex, and severe negative psychological (e.g., depression) and somatic (e.g.,

chronic disease) factors. The current study explores the sociodemographic and health-

related factors associated with long-term BZD and z-drugs use in the elderly.

Methods. We conducted a cross-sectional survey among randomly selected patients of

one health insurance plan (‘‘AOK North-West’’) with BZD and z-drugs prescriptions

in the past 12 months. The sample was stratified by appropriate German prescription

guidelines (yes vs. no) and age (50–65 vs. >65 years). To examine the association of

selected sociodemographic and psychological variables (e.g., sex, employment status,

quality of life, depression) with long-term use, a binary logistic regression analysis was

conducted.

Results. In total, data from 340 patients were analyzed. The mean age was 72.1

(SD= 14.5) years, and the most commonly used substances were zopiclon (38.1%),

oxazepam (18.1%), and lorazepam (13.8%). The mean defined daily dose (DDD) was

0.73 (SD= 0.47). Insomnia was the main reason for prescribing BZD and z-drugs. The

long-term use of BZD and z-drugs was significantly associated with unemployment

(OR= 2.9, 95% CI [1.2–7.1]) and generally problematic medication use (OR= 0.5,

95% CI [0.2–1.0]).

Discussion. Unemployment status and problematic medication use had a significant

association with the patient-reported, long-term use of BZD and z-drugs. Divergent

prescription patterns might suggest problematic patterns of BZD and z-drugs use.

The causal connection between the identified factors and problematic BZD and z-

drugs prescription is not discussed in this paper. Nevertheless, employment status

and possible evidence of general problematic drug use may be a warning signal to the

prescribers of BZD and z-drugs.

How to cite this article Mokhar et al. (2018), Potentially inappropriate use of benzodiazepines and z-drugs in the older population—
analysis of associations between long-term use and patient-related factors. PeerJ 6:e4614; DOI 10.7717/peerj.4614
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INTRODUCTION

Benzodiazepines (BZD) and z-drugs (e.g., zopiclone, zolpidem) are frequently used to treat

insomnia and anxiety among elderly patients (Lohse & Müller-Oerlinghausen, 2013; Ashton,

1994). Despite the positive effects of BZD and z-drugs, a variety of negative side effects

may occur; these include a risk of falling, cognitive difficulties, abuse and dependence on

the drug (Baldwin et al., 2013; Lader, 2011; Cumming & Le Couteur, 2003; Cimolai, 2007).

To avoid these negative consequences, international guidelines recommend prescription

for acute and short-term treatment only, with ‘‘short-term use’’ not exceeding four weeks;

other medical or psychological treatment options should be considered before BZD

is chosen (American Psychiatric Association, 1990; Fialova, Topinkova & Gambassi, 2005;

Morgenthaler et al., 2007; Joint Formulary Committee, 2010; American Geriatrics Society,

2015). Although the guiding principles of BZD use are clearly defined in clinical practice,

long-term use seems to increase with age (Petitjean et al., 2007), leading to a high prevalence

rate of long-term users, particularly among the older population (Hogan et al., 2003; Naja

et al., 2000; Neutel, 2005; Verthein et al., 2013). A study from Olfson and colleagues shows

that the percentage of BZD use increased with age from 2.6% (18–35 years) to 5.4%

(36–50 years) to 7.4% (51–64 years) to 8.7% (65–80 years). The proportion of long-term

users increased with age from 14.7% (18–35 years) to 31.4% (65–80 years) (Olfson, King

& Schoenbaum, 2015). The proportion of German patients using BZD for >6 months

increased with age (65–70 years: 12.3%; 71–80 years: 15.5%; 81–90 years: 23.7%; >90 years:

31.6%) (Jacob, Rapp & Kostev, 2017). Recent studies show an increased risk for older

women regarding potentially inappropriate use of BZD, indicating a significant difference

by sex among older patients (Morgan et al., 2016). Unemployment (Magrini et al., 1996)

and female sex (Neutel, 2005; Verthein et al., 2013) are further parameters related to the

risks of potentially inadequate BZD or z-drugs intake. In addition to linking patterns of

BZD use to demographic, lifestyle and clinical variables, these studies suggest a positive

association of long-term BZD use with alcohol consumption, anxiety and psychological

stress; exercise was negatively related to chronic use (Nordfjærn et al., 2013). Psychological

factors such as anxiety, depression and addiction behavior are associated with problematic

misuse use of BZD and z-drugs (Manthey et al., 2012; Kan, Hilberink & Breteler, 2004;

Zandstra et al., 2004). In studies looking for association between depressive disorders and

the use of BZD, people were more likely to be unemployed, have a history of child abuse, or

suffer from comorbid panic disorder and have higher anhedonia scores (Rizvi et al., 2015).

When comparing short- and long-term users of BZD, the latter had a more severe history

of mental health problems for which they had received more serious treatment, more

psychotropic drugs, and more frequent hospital consultations. They were also more likely

to suffer from chronical physical illnesses such as diabetes, asthma, chronic obstructive

pulmonary disease, hypertension and serious skin disorders (Zandstra et al., 2002).
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Furthermore, the potentially inappropriate use of especially high doses of BZD and

z-drugs reduced quality of life, social functioning, and has high levels of psychological

distress (Lugoboni et al., 2014; Tamburin et al., 2017; Ventegodt & Merrick, 2003).

Many factors are associated with long-term BZD and z-drugs use. These patterns

suggest that further analysis could reveal important variables that may lead to broader

and more evidence-based risk prevention. Avoiding the long-term use of these drugs

could be facilitated by the use of risk indicators (Zandstra et al., 2002). These may produce

a decline in long-term BZD use, especially in elderly patients. Consequently, there is

great need to understand these patterns and determine the patient-related characteristics

associated with long-term BZD use. Awareness of these patient-related factors may lead to

adjustments in the care offered to this older population. Therefore, this paper sought to

analyze the association between patient characteristics (such as sociodemographic factors

or psychological and clinical components) and the long-term use of BZD and z-drugs.

METHODS

The study design is a cross-sectional survey of data sampled from people over the age of

50, all of whom were recipients of BZD or z-drugs prescriptions. The study was carried out

as part of the project ‘‘Benzodiazepines and z-drugs—concepts for risk reduction among

older patients’’, sponsored by the Federal Ministry of Health. Data were accessed through

the German health insurance AOKNorth-West. Relevant patient data were stratified by age

(50–65 vs. >65 years) and by prescription behavior (short-term versus long-term intake).

The risk of patients forgetting the reasons for initial use was reduced by limiting the intake

time to a maximum of five years. The last prescription of BZD and z-drugs, whether

adhering to guidelines or not, must have occurred within the previous twelve months.

Stratification by age was used to help uncover specific causes, symptoms and attendant

circumstances likely involved with long-term consumption of BZD and z-drugs among

elderly patients. The group stratification was as follows: (1) potentially inappropriate or

long-term users (<than four weeks) are patients with two currently consecutive or more

than two consecutive prescriptions in the past year (2013–2014); (2) potentially appropriate

or short-term (>as four weeks) users were patients with only one prescription in the past

year (2013–2014) and no prescriptions in the previous year (2012–2013). Ethical approval

was obtained from the board of the medical ethics committee of Hamburg (PV4688).

Procedure

A group size of N = 100 was sufficient to substantiate statistically relevant small- to

medium-effect sizes with a steady distribution of characteristics (d ≥ .30, α = 0,05, Power

= 80%) andmedium effects with differences of relative frequency (Diff.≥ 20%,OR≥ 2,3).

AOKNorth-West has 1.4 million insured persons. German insurance police data suggested

that approximately 5% of the insured population received prescriptions of BZD or z-drugs

within one year and that at least 16% had long-term prescriptions. Elderly patients are

overrepresented in this finding. Thus, 11,000 AOK insured members were eligible for the

target group of long-term intake, and the total of short-term users was estimated to be

approximately 44,000 persons. Based on experience, AOK predicted a feedback rate of 10%.
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Based on this, 4 × 1,000 patients were contacted (according to the stratification outlined

above). Four thousand eligible people, one thousand per stratum, were coincidentally

identified through insurance databases and contacted by their insurance company. Over

the last several years in Germany, one can observe a trend thatmay seem at first paradoxical:

while the rates of long-term BZD use through government insurance declined, the rates

of private prescriptions (in the case of legally insured persons) increased (Hoffmann,

Glaeske & Scharffetter, 2006). Thus, it cannot be assumed that the prescriptions have been

fundamentally reduced but rather that a shift in the regulations from cash to private

prescriptions has occurred. Pharmacists estimate that approximately half of all z-drugs

in the western federal states are private prescriptions (Hoffmann, Glaeske & Scharffetter,

2006). Patients who received BZD and z-drugs via private prescription were also included

to consider another group potentially affected by long-term use. For this purpose, a

Hamburg pharmacist, in the pharmacy proper, asked these patients to participate; another

100 persons were contacted. A personalized and mailed letter invited them to participate

in the study. Those who were contacted were asked to complete the questionnaire and to

use the anonymous, stamped return envelope, which was sent to the University Medical

Center Hamburg-Eppendorf (UKE) research group. To ensure anonymity, participants

were reminded throughout not to include any personal information. The respondents did

not receive any incentives to participate in the study. The questionnaire survey was run in

between December 2014 and February 2015.

Measures

Sociodemographic data included sex, age, family, living and employment status, care

dependence, and questions related to BZD and z-drugs. The analysis of psychological

factors was based on the following standardized inventory: anxiety via Generalized

Anxiety Disorder questionnaire (GAD-7) (Williams, 2014), depression via Patient Health

Questionnaire (Lowe et al., 2004; Kroenke & Spitzer, 2002), alcohol use via AUDIT (Bradley

et al., 2007; Daeppen et al., 2000), quality of sleep via Pittsburgh Sleep quality Index (PSQI-

short) (Buysse et al., 1989; Carpenter & Andrykowski, 1998), beliefs-related medication use

via Beliefs about Medicines Questionnaire (BMQ) (Horne, Weinman & Hankins, 1999;

Mahler et al., 2012), health-related quality of life via HRQL-SF-12 questionnaire (Cheak-

Zamora, Wyrwich & McBride, 2009) and generalmedication use via a short questionnaire of

medication use (Watzl et al., 1991) (German: Kurzfragebogen für Medikamentengebrauch,

KFM). The short survey for drug use (KFM) is a validated and standardized 12-item survey

used to assess the abuse of sleep-inducing drugs, mood stabilizers and tranquilizing

medications. It is often used in research and epidemiological studies on drug use in

Germany (Watzl et al., 1991). The BMQ Specific comprises two factors assessing beliefs

about the necessity of prescribed medication (Specific-Necessity) and concerns about

prescribed medication based on beliefs about the danger of dependence and long-term

toxicity and the disruptive effects of medication (Specific-Concern).

Statistical analyses

Descriptive statistics were calculated to present demographic characteristics. Adjustment

for missing values was carried out by replacing the value (without imputation), which did

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 4/17



not occur below the specified values. To analyze differences between long- and short-term

users, we used χ
2 tests for categorical variables and t -tests for metric variables. To reduce

multicollinearity, we used univariate analysis (R, Person-Product-moment correlation

coefficient) to examine highly correlated variables and remove one of the pair for the

final model. For effect sizes, Cohen’s d was calculated with the effect size calculator of the

University of Colorado (Becker, 1998). Finally, to examine the association of the selected

sociodemographic and psychological variables for long-term use, binary logistic regression

analysis was conducted.We used the forward entrymethod to test all variables in onemodel.

To analyze the variables of this method for content, the threshold values of categorical scale

were dichotomized. Nagelkerke’s R2 and the Hosmer-Lemeshow statistic were calculated

as a goodness-of-fit measure for the model. All analyses were performed using Statistical

Package for the Social Sciences (SPSS).

RESULTS

As outlined above, 4,000 AOK patients were contacted (based on the stratification

categories of age and appropriate prescription) and asked to fill out and return a nine-page

questionnaire. A total of 466 persons completed the questionnaire, which produced

a feedback rate of 11.7%. The response rate was considered to be 12%. Following a

preliminary discussion with AKO NordWest, corresponding experiences should only be

provided with a certain degree of process depth. In addition, 16 participating pharmacists

were able to procure 43 private patients, falling short of the target number of 100. Overall,

there were 509 questionnaires completed, and the projected recruitment target of 466

patients was nearly reached. However, only 340 persons were included in the statistical

analyses, as 169 individuals, mainly from the group of short-term users, did not record

their intake of benzodiazepines or z-drugs. The extent to which missing answers could

be attributed to memory lapses, ignorance about the medication or actual non-use of

these prescription medications cannot be assessed. Most of the 340 patients were married,

lived with partners/children, were unemployed and were not care dependent. The most

commonly used substances were zopiclon, oxazepam, and lorazepam (Table 1). The defined

daily dose (DDD) was 0.73 on average. The standardized daily dose (DDD) is statistically

significantly higher than those with guideline-based prescription rate. In both patients

group was the medications taken in a lower dose, on average less than one DDD.

The univariate analysis (Table 1) looks at substantial differences between short-term

and long-term users of the medication. It shows that long-term users were significantly

older than short-term users. While short-term users were more likely to be married or

in a relationship, long-term users were more often divorced or widowed. Furthermore,

long-term users were more often divorced or widowed. Furthermore, long-term users were

more likely to be unemployed than short-term users were. Short-term users of BZD and

z-drugs needed care less often than long-term users did. Finally, long-term users consumed

a greater amount z-drugs, while more short-term users took BZD and z-drugs; the DDD is

significantly higher among long-term users.

In the nextmethodic step the univariate analysis was carried out (Table 2). The univariate

analysis was conducted to determine the correlations between the analyzed psychological
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Table 1 Patient characteristics with medication intake according to prescription type.

Characteristic Appropriate

users

Inappropriate

users

Total Test (df ) p d/V

;Sex χ
2 (1) 0.991 0.00

; Female 68.5% 68.5% 68.5%

; Male 31.5% 31.5% 31.5%

;Age, M (SD) 68.4 (12.7) 73.7 (15.0) 72.1 (14.5)** t -test (303) 0.004 0.37

;Marital status *
χ

2 (1) 0.027 0.19

; Unmarried 49.5% 62.4% 58.6%

; Married 50.5% 37.6% 51.4%

;Living situation χ
2 (2) 0.919 0.02

; With children/partner 54.0% 53.0% 53.3%

; Alone 36.0% 35.5% 35.6%

; Retirement home 10.0% 11.5% 11.1%

;Employment **
χ

2 (1) 0.004 0.16

; Unemployed 73.5% 86.6% 82.6%

; Employed 26.5% 13.4% 17.4%

;Care dependency χ
2 (1) 0.060 0.10

; Yes 19.4% 29.4% 26.4%

; No 80.6% 70.6% 73.6%

;Primary medication ***
χ

2 (17) 0.000 0.00

; Zopiclon 29.2% 42.0% 38.1%

; Oxazepam 20.8% 17.0% 18.1%

; Lorazepam 18.8% 11.6% 13.8%

; Zolpidem 6.3% 11.2% 9.7%

; Diazepam 11.5% 3.6% 5.9%

; Bromazepam 8.3% 1.3% 3.4%

; Other 5.2% 13.4% 10.9%

;Defined daily dose

DDD, M (SD)

0.62 (0.40) 0.76 (0.48) 0.73 (0.47)* t -test (212) 0.034 0.31

;N 102 238 340

Notes.

N , number; df , degrees of freedom; d , effect size;M , mean; SD, standard deviation; p, significance T - and χ
2-Test.

*p< 0.05.
**p< 0.01.
***p< 0.001.

variables. Themean average of PHQ-9 for surveying depression, as well as that of GAD-7 for

measuring anxiety, suggest a light to moderate manifestation of the respective symptoms in

each group, without a significant difference between the groups. The screening instrument

AUDIT-C, which investigates the risks of incurring alcohol-related dysfunctions, suggests

a low rate on average in both groups. SF-12 evaluation of health-related quality of life

regarding physical state indicates below average statistics for both groups; data in this field

are even lower than those concerning mental well-being. Figures from the Pittsburgh sleep

quality index suggest poor sleep quality among both groups. The BMQ necessity spectrum,

meanwhile, produces a mean average of M = 3.3 (SD= 1.14) and suggests a significant
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Table 2 Univariate analysis of analyzed variables by prescription type.

Variables Appropriate users Inappropriate users Total df p d

GAD-7-score 0,56 (0,87) 0,73 (0,95) 0,68 (0,93) 296 0,164 0,19

PHQ-9-score 1,35 (1,19) 1,34 (1,23) 1,35 (1,22) 331 0,765 0,01

Audit-C-score 1,80 (0,40) 1,81 (0,39) 1,81 (0,39) 328 0,507 0,03

PSQI-score; M (SD) 1,73 (0,73) 1,70 (0,72) 1,71 (0,72) 332 0,872 0,04

KFM-score 1,46 (0,50) 1,60 (0,49) 1,56 (0,50) 327 0,012* 0,28

BMQ-N-score; M (SD) 3,06 (1,24) 3,41 (1,08) 3,31 (1,14) 304 0,008** 0,30

BMQ-C-score; M (SD) 2,48 (1,13) 2,89 (0,99) 2,55 (1,03) 271 0,145 0,39

SF12-P-score; M (SD) 35,96 (11,89) 36,60 (9,60) 36,40 (10,40) 330 0,610 0,06

SF12-M-score; M (SD) 41,62 (11,73) 42,87 (10,03) 42,49 (10,57) 330 0,320 0,11

N 102 238 340

Notes.

N , number; df , degrees of freedom; d , effect size;M , mean; SD, standard deviation; p, significance T - and χ
2-Test; PSQI, Pittsburgh Sleep quality Index; PHQ-9, Patient

Health Questionnaire; GAD-7, Generalized Anxiety Disorder questionnaire; AUDIT-I, Alcohol Use Disorders Identification Test Consumption; BMQ, Beliefs about

Medicines Questionnaire specific; N, necessity; C, concerns; KFM, short questionnaire of medication use; SF12, short version of health related quality of life (HRQL); P ,

physical;M , mental.

*p< 0.05.
**p< 0.01.
***p< 0.001.

difference between the groups. This strongly indicates that patients consider BZD and z-

drugs intake vital, particularly those belonging to the group of long-term users. In contrast,

the chart looking at concerns regarding BZD and z-drugs intake generates a low mean

average, which suggests indiscriminate use of the medication. The KFM-Score examined

problematically medication intake indicates a differences in the groups to show the

significantly accordance between long term users and problematically medication use score.

Table 3 presents an analysis of multi-collinearities through the partial correlations

between the variables examined. There is no chance of multi-collinearity if the correlation

coefficients are smaller than the value of 0.8 (Schendera, 2014). Overall, no strong

correlations of variables were detected. The manifestations of PHQ-9 and GAD-7 show

moderate positive correlation, which is comprehensible on a symptom level. Both disorders

are frequently co-morbid. Moderately strong negative correlations can be seen between

SF-12 mental scale and GAD-7 as well as PHQ-9. This interrelation is understandable,

since strong mental quality of life is incompatible with anxiety and depression. Another

negative correlation can be found between SF-12 physical scale and need of care. Poor

physical quality of life and need of care are comprehensible. Finally, it becomes apparent

that people at an advanced age are more likely to be married or in a relationship, as well as

working less or retired.

Table 4 presents results from binary logistic model examining the association between

potentially inappropriate as a long-term use and sociodemographic as well as psychological

variables. For measuring depression and anxiety values as predictors were selected, ranging

from zero to mild symptomatology. This was done because the sample analyzed was

not clinical and did not show any distinct symptomatology. The model shows that

unemployment (OR= 2.9, p= 0.021) and problematically medication use (OR= 4.7,

p= 0.055) are statistically significantly associated with long-term use. All other of the
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Table 3 Pairwise correlations between analyzed variables.

Age Sex MS LS ES CD GAD-7 PHQ-9 Audit-C KFM PSQI BMQ-N BMQ-C SF12-M SF12-P

Age 1

Sex −0,238*** 1

MS −0,263*** −0,272** 1

LS 0,065 −0,075 −0,571** 1

ES 0,429*** 0,054 −0,171* −0,118*** 1

CD 0,295*** −0,087 −0,120* −0,076 0,272*** 1

GAD-7 −0,320** 0,094 −0,070* −0,018 0,111* 0,021 1

PHQ-9 −0,165*** 0,022 −0,022 0,052 −0,011 −0,093 0,600*** 1

Audit-C −0,274*** 0,24*** −0,215** 0,181*** 0,229*** 0,219*** 0,034 0,108 1

KFM −0,041 −0,080 −0,120 0,138 −0,055 −0,057 0,267** 0,401*** 0,143* 1

PSQI −0,005* −0,005 −0,070 0,035 −0,084 −0,108 0,436*** 0,709*** 0,144* 0,346*** 1

BMQ-N −0,081 0,069 −0,064 −0,089 −0,269* −0,169** 0,204*** 0,279*** 0,218*** 0,383*** 0,288*** 1

BMQ-C −0,149* 0,079 0,112 0,035 −0,118* 0,001 0,346*** 0,386** 0,087 0,319*** 0,326*** 0,447***

SF12-M −0,200* −0,050 −0,036 0,002 −0,052 0,029 −0,510*** −0,622*** 0,009 −0,345*** −0,491*** −0,282***

SF12-P −0,467*** 0,118* 0,149* −0,055 0,345*** 0,491*** 0,014 −0,147* −0,280*** −0,227*** −0,315*** −0,182***

Notes.

*p< 0.05.
**p< 0.01.
***p< 0.001.

MS, marital status; LS, living situation; ES, employment status; CD, care dependency; PSQI, Pittsburgh Sleep quality Index; PHQ-9, Patient Health Questionnaire; GAD-7,

Disorder questionnaire; AUDIT-I, Alcohol Use Disorders Identification Test Consumption; BMQ, Beliefs about Medicines Questionnaire specific; N, necessity; C, concerns; KFM, short question-

naire of medication use; SF12, short version of health related quality of life (HRQL);M , mental; P , physical.
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Table 4 Associations of potentially inappropriate use of BZD and z-drugs and patient related factors.

Predictors OR 95%CI p

Female sex 0.648 0.303 1.386 0.264

Higher age 1.023 0.988 1.060 0.193

Unmarried 2.440 0.905 6.580 0.078

Living alone 2.620 0.707 9.707 0.149

Unemployment 2.898 1.176 7.141 0.021*

Care dependency 1.819 0.651 5.085 0.254

Mild anxiety (GAD-7-score) 0.404 0.086 1.891 0.250

Minor depression (PHQ-9-score) 7.208 1.425 0.282 0.668

Problematically alcohol use (Audit-C-score) 1.579 0.653 3.820 0.311

Problematically medication use (KFM-score) 4.741 2.161 0.985 0.055*

Problematically sleep (PSQI-score) 0.928 0.459 1.876 0.835

Necessity of BZD (BMQ-N-score) 1.259 0.714 1.579 0.204

Concerns about BZD (BMQ-C-score) 1.061 0.714 1.579 0.768

Mental quality of life (SF12-M-score) 1.036 0.991 1.083 0.117

Physical quality of life (SF12-P-score) 1.033 0.992 1.075 0.120

Notes.

Nagelkerke’s R2
= 0.241

Hosmer-Lemeshow Goodness-of-Fit Test χ2
= 10.250, p= 0.248

*p< 0.05.
**p< 0.01.
***p< 0.001.

OR, odds ratio; PSQI, Pittsburgh Sleep quality Index; PHQ-9, Patient Health Questionnaire; GAD-7, Generalized Anxiety

Disorder questionnaire; AUDIT-I, Alcohol Use Disorders Identification Test Consumption; BMQ, Beliefs about Medicines

Questionnaire specific; N, necessity; C, concerns; KFM, short questionnaire of medication use; SF12, short version of

health related quality of life (HRQL); P , physical;M , mental.

analyzed variables were not significantly associated. The total explained variance amounted

to 24.1% and the Hosmer-Lemeshow statistic indicates a good fit (Horne, Weinman &

Hankins, 1999).

DISCUSSION

In the univariate analysis we found that long term users were older, were more likely to

be unmarried and unemployed and used a different primary medication compared with

short term-users. Regarding the psychological variables, long-term users had significantly

higher scores on BMQ necessity and KFM than short-term users did. The multivariate

analysis identified unemployment status and problematic medication use as clear factors of

long-term use. All other analyzed independent variables were not significant for a reliable

association.

This study did not identify either sex or age as predictors for long-term intake of BZD

and z-drugs. This partly contradicts the results of epidemiological studies (Verthein et

al., 2013) that analyzed benzodiazepine prescriptions over a prospective period of 12

months within a larger sample consisting of patients of all ages. It can be argued that

age is a predictor of long-term use when comparing younger adults with the elderly,

but within the group of people over 50 years, age does not seem to influence use. The

present research focused on people age 50 and older and was not epidemiological in
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nature. Sex as a predictor could not be confirmed in the present study. As in previous

research (Verthein et al., 2013; Kan, Hilberink & Breteler, 2004), there were more female

users (68.5%) than males in the sample, but there were no differences in their tendencies

to use the medication in a long-term manner. Marital and living-situation status were

not predictors for long-term intake in our analysis. Long-term intake, as established by

KFM, reveals a difference between the groups examined and may serve as a predictor.

The questionnaire increased the stratified breakup of the groups. It becomes clear that

older people who use BZD and z-drugs for more than four weeks may continue their

problematic consumption (not just regarding the time criterion). The attitudes (BMQ)

toward medication use reveal that patients consider BZD intake to be vital, a view that is

especially prevalent among long-term users of the drug. Meanwhile, the chart looking at

concerns about drug consumption produced a low mean average, which allows for the

view that indiscriminate use of BZD or z-drugs is widespread. The idea that divergent

prescription harbors problematic patterns of drug use, questioning previous treatment

methods, is beyond dispute at this point.

The survey at hand used PSQI to collect data about this condition; not surprisingly, both

groups—all older patients with short-term intake and those without it—seem to experience

sleeping difficulties. This result is consistent with findings from other studies (Poyares et al.,

2004;Vaapio et al., 2015; Beland et al., 2010). People are likely to experience sleep disorders,

regardless of the length of BZD and z-drugs intake. Earlier studies revealed that nearly

every elderly patient reported having at least one symptom of insomnia, while those with

medical problems were particularly likely to suffer from symptoms (Foley et al., 2004; Foley

et al., 1995). The long-term use of BZD and z-drugs for insomnia seems to be an effective

of treating symptoms. The result, however, can be low-dose addiction, which constitutes

a new problem. At this point, the benefits of ongoing short-term treatment of symptoms

should be weighed against its consequences, namely, drug dependency. The respective

pros and cons of treatment should be appraised. Alternative medicinal and non-medicinal

treatment options should also be considered. Both doctors and patients should engage

in a decision-making process to achieve a shared ideal outcome. Established approaches

regarding topics such as medicinal over-prescription are applicable to this field.

Unlike other studies (Manthey et al., 2012; Kan, Hilberink & Breteler, 2004; Morin,

Belanger & Bernier, 2004) depression and anxiety were not confirmed as predictors. This

survey uses the value ‘‘mild depression’’ when examining patients already suffering from

depressive symptoms. It emerges that mild depressive symptomatology increases the

likelihood of long-term intake, contradicting studies looking at the correlation between

depression and BZD and z-drugs use. These studies focused on specific facets of depression

(e.g., diagnosed depression, heavy episodes, comorbid disorder) in combination with

equally specific forms of BZD intake (BZD and z-drug addiction). As with depression, the

value ‘‘mild anxiety’’ was used for symptoms of anxiety. We assumed that patients taking

BZD and z-drugs temporarily to combat a state of anxiety would discontinue the drug after

a short while, resulting in fewer symptoms. Patients with long-term intake, however, will

continue to deal with symptoms of anxiety. Still, we could not identify mild anxiety as a

predictor.
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Our results show that unemployment is a significant factor for the long-term use of

BZD and z-drugs. It is known that people without employment, daily structure, social

contacts and daily goals have a higher risk of developing a mental disorder (Butterworth et

al., 2012; Perreault et al., 2016). It is also known that problematic substance use increases

the likelihood of unemployment and decreases the chance of finding and holding down

a job. Conversely, it can be assumed that people use the medication over the long term

because they are unable to work for health reasons (Henkel, 2011). Research shows that

unemployment, on average, has a negative impact on an individual’s psychological and

physical well-being (McKee-Ryan et al., 2005). Knowing this, particularly in the case of the

elderly, suggests that attention should be paid to employment and, after the pension, to

everyday life activity to maintain a daily structure and social contacts and thereby improve

or maintain their well-being and reduce the risk of long-term medication use.

In the present analysis, the quality of life as a parameter does not differ between the

groups and, thus, cannot serve as predictor for long-term consumption. This outcome

runs counter to previous research (Gelatti et al., 2006; Gonzalez-Salvador et al., 2000). Both

groups, however, show that mental well-being is considered more important than physical

fitness with increased age. The greatest discomfort was observed in items exploring physical

ability. The long-term use of BZD and z-drugs affects this area the most, in accordance with

previous research (Gray et al., 2006). As elderly people are more susceptible to physical

infirmity, this result is understandable (Gnjidic et al., 2009; Berdot et al., 2009).

CONCLUSION

As no psychological predictors emerge from our analysis, a closer look is needed at the

daily routine of older adults, at their employment status, and at their medication use

overall. Long-term consumption, perhaps, can be explained but not yet predicted by

anxiety, depression, and sleep disorders or poor quality of life. At this point, our results

point away from symptoms: daily activities and routine, purposeful performance of a

task, and engaging with other people all contribute significantly to the non-problematic

consumption of BZD and z-drugs. Further research and clinical discussion should continue

from here to find solutions of a systemic nature.

LIMITATIONS

Cross-sectional studies cannot conduct causal tests. The results of this paper should

therefore be interpreted with caution. Furthermore, the results of this stratified study

do not lend themselves to generalization. They merely provide reference points. Further

longitudinal studies should be carried out to address the question of predictive values

regarding potentially inappropriate intake of sedatives and hypnotics. Many important

factors such as physical well-being, chronic ailments, and additional medication use were

not analyzed in this study. Attempts to discontinue the drug were not considered, and the

role of the prescriber was excluded.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 11/17



ADDITIONAL INFORMATION AND DECLARATIONS

Funding

The authors received no funding for this work.

Competing Interests

The authors declare there are no competing interests.

Author Contributions

• Aliaksandra Mokhar conceived and designed the experiments, performed the

experiments, analyzed the data, contributed reagents/materials/analysis tools, prepared

figures and/or tables, approved the final draft.

• Niklas Tillenburg conceived and designed the experiments, analyzed the data, prepared

figures and/or tables, approved the final draft.

• Jörg Dirmaier and Martin Härter conceived and designed the experiments, authored or

reviewed drafts of the paper, approved the final draft.

• Silke Kuhn conceived and designed the experiments, performed the experiments,

authored or reviewed drafts of the paper, approved the final draft.

• Uwe Verthein conceived and designed the experiments, performed the experiments,

analyzed the data, contributed reagents/materials/analysis tools, authored or reviewed

drafts of the paper, approved the final draft.

Human Ethics

The following information was supplied relating to ethical approvals (i.e., approving body

and any reference numbers):

Ethical approval was obtained from themedical ethics committee ofHamburg (PV4688).

Data Availability

The following information was supplied regarding data availability:

The raw data are provided in Supplemental Files.

Supplemental Information

Supplemental information for this article can be found online at http://dx.doi.org/10.7717/

peerj.4614#supplemental-information.

REFERENCES

American Psychiatric Association. 1990. Task force on benzodiazepine dependency.

Benzodiazepine dependence, toxicity, and abuse. Washington, D.C.: American

Psychiatric Association.

Ashton H. 1994. Guidelines for the rational use of benzodiazepines. Drugs 48(1):25–40

DOI 10.2165/00003495-199448010-00004.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 12/17



Baldwin DS, Aitchison K, Bateson A, Curran HV, Davies S, Leonard B, Nutt DJ,

Stephens DN,Wilson S. 2013. Benzodiazepines: risks and benefits. A reconsidera-

tion. Journal of Psychopharmacology 27(11):967–971

DOI 10.1177/0269881113503509.

Becker LA. 1998. Effect Size Calculators (Lee Becker)—University of Colorado Colorado

Springs: Uccs.edu. Available at http://www.uccs.edu/~lbecker/ .

Beland SG, Preville M, Dubois MF, Lorrain D, Grenier S, Voyer P, Perodeau G, Moride

Y. 2010. Benzodiazepine use and quality of sleep in the community-dwelling elderly

population. Aging & Mental Health 14(7):843–850

DOI 10.1080/13607861003781833.

Berdot S, BertrandM, Dartigues JF, Fourrier A, Tavernier B, Ritchie K, Alpérovitch A.

2009. Inappropriate medication use and risk of falls—a prospective study in a large

community-dwelling elderly cohort. BMC Geriatrics 9:30

DOI 10.1186/1471-2318-9-30.

Bradley KA, DeBenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR. 2007.

AUDIT-C as a brief screen for alcohol misuse in primary care. Alcoholism, Clinical

and Experimental Research 31(7):1208–1217 DOI 10.1111/j.1530-0277.2007.00403.x.

Butterworth P, Leach LS, Pirkis J, Kelaher M. 2012. Poor mental health influences risk

and duration of unemployment: a prospective study. Social Psychiatry and Psychiatric

Epidemiology 47(6):1013–1021 DOI 10.1007/s00127-011-0409-1.

Buysse DJ, Reynolds 3rd CF, Monk TH, Berman SR, Kupfer DJ. 1989. The Pittsburgh

sleep quality index: a new instrument for psychiatric practice and research. Psychiatry

Research 28(2):193–213 DOI 10.1016/0165-1781(89)90047-4.

Carpenter JS, Andrykowski MA. 1998. Psychometric evaluation of the Pitts-

burgh sleep quality index. Journal of Psychosomatic Research 45(1):5–13

DOI 10.1016/S0022-3999(97)00298-5.

Cheak-Zamora NC,Wyrwich KW,McBride TD. 2009. Reliability and validity of the

SF-12v2 in the medical expenditure panel survey. Quality of Life Research : An

International Journal of Quality of Life Aspects of Treatment, Care and Rehabilitation

18(6):727–735 DOI 10.1007/s11136-009-9483-1.

Cimolai N. 2007. Zopiclone: is it a pharmacologic agent for abuse? Canadian Family

Physician Medecin de Famille Canadien 53(12):2124–2129.

Cumming RG, Le Couteur DG. 2003. Benzodiazepines and risk of hip fractures in older

people: a review of the evidence. CNS Drugs 17(11):825–837

DOI 10.2165/00023210-200317110-00004.

Daeppen JB, Yersin B, Landry U, Pecoud A, Decrey H. 2000. Reliability and validity

of the Alcohol Use Disorders Identification Test (AUDIT) imbedded within a

general health risk screening questionnaire: results of a survey in 332 primary

care patients. Alcoholism, Clinical and Experimental Research 24(5):659–665

DOI 10.1111/j.1530-0277.2000.tb02037.x.

Fialova D, Topinkova E, Gambassi G. 2005. Potentially inappropriate medication

use among elderly home care patients in Europe. Journal of the American Medical

Association 293(11):1348–1358 DOI 10.1001/jama.293.11.1348.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 13/17



Foley D, Ancoli-Israel S, Britz P, Walsh J. 2004. Sleep disturbances and chronic disease

in older adults: results of the 2003 National Sleep Foundation Sleep in America

Survey. Journal of Psychosomatic Research 56(5):497–502

DOI 10.1016/j.jpsychores.2004.02.010.

Foley DJ, Monjan AA, Brown SL, Simonsick EM,Wallace RB, Blazer DG. 1995. Sleep

complaints among elderly persons: an epidemiologic study of three communities.

Sleep 18(6):425–432 DOI 10.1093/sleep/18.6.425.

Gelatti U, Samani F, Donato F, Covolo L, Mazzaglia G, Cremaschini F, Simon G,

Leggieri G, Balestrieri M. 2006.Health-related quality of life in older people using

benzodiazepines: a cross-sectional study. Annali di Igiene: Medicina Preventiva e di

Comunita 18(4):313–326.

Gnjidic D, Cumming RG, Le Couteur DG, Handelsman DJ, Naganathan V, Aber-

nethy DR, Hilmer SN. 2009. Drug Burden Index and physical function in

older Australian men. British Journal of Clinical Pharmacology 68(1):97–105

DOI 10.1111/j.1365-2125.2009.03411.x.

Gonzalez-Salvador T, Lyketsos CG, Baker A, Hovanec L, Roques C, Brandt J, Steele C.

2000. Quality of life in dementia patients in long-term care. International Journal of

Geriatric Psychiatry 15(2):181–189

DOI 10.1002/(SICI)1099-1166(200002)15:2<181::AID-GPS96>3.0.CO;2-I.

Gray SL, LaCroix AZ, Hanlon JT, Penninx BWJH, Blough DK, Leveille SG, Artz MB,

Guralnik JM, Buchner DM. 2006. Benzodiazepine use and physical disability

in community-dwelling older adults. Journal of the American Geriatrics Society

54(2):224–230 DOI 10.1111/j.1532-5415.2005.00571.x.

Henkel D. 2011. Unemployment and substance use: a review of the literature (1990–

2010). Current Drug Abuse Reviews 4(1):4–27 DOI 10.2174/1874473711104010004.

Hoffmann F, Glaeske G, ScharffetterW. 2006. Zunehmender Hypnotikaverbrauch auf

Privatrezepten in Deutschland. SUCHT 52(6):360–366 DOI 10.1024/2006.06.02.

Hogan DB, Maxwell CJ, Fung TS, Ebly EM. 2003. Canadian study of H, aging prevalence

and potential consequences of benzodiazepine use in senior citizens: results from the

Canadian Study of Health and Aging. 10(2):72–77.

Horne R,Weinman J, Hankins M. 1999. The beliefs about medicines question-

naire: the development and evaluation of a new method for assessing the

cognitive representation of medication. Psychology and Health 14(1):1–24

DOI 10.1080/08870449908407311.

Jacob L, RappMA, Kostev K. 2017. Long-term use of benzodiazepines in older patients

in Germany: a retrospective analysis. Therapeutic Advances in Psychopharmacology

7(6–7):191–200 DOI 10.1177/2045125317696454.

Joint Formulary Committee. 2010. British National Formulary 60: September 2010.

London: British Medical Journal Publishing Group and Pharmaceutical Press.

Kan CC, Hilberink SR, Breteler MH. 2004. Determination of the main risk factors for

benzodiazepine dependence using a multivariate and multidimensional approach.

Comprehensive Psychiatry 45(2):88–94 DOI 10.1016/j.comppsych.2003.12.007.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 14/17



Kroenke K, Spitzer RL. 2002. The PHQ-9: a new depression diagnostic and severity

measure. Psychiatric Annals 32(9):509–515 DOI 10.3928/0048-5713-20020901-06.

Lader M. 2011. Benzodiazepines revisited—will we ever learn? Addiction

106(12):2086–2109 DOI 10.1111/j.1360-0443.2011.03563.x.

Lohse MJ, Müller-Oerlinghausen B. 2013. Hypnotika und Sedativa. In: Schwabe U,

Paffrath D, eds. Arzneiverordnungs-Report 2013: Aktuelle Daten, Kosten, Trends und

Kommentare. Berlin: Springer Berlin Heidelberg, 641–655.

Lowe B, Kroenke K, HerzogW, Grafe K. 2004.Measuring depression outcome with a

brief self-report instrument: sensitivity to change of the Patient Health Questionnaire

(PHQ-9). Journal of Affective Disorders 81(1):61–66

DOI 10.1016/S0165-0327(03)00198-8.

Lugoboni F, Mirijello A, Faccini M, Casari R, Cossari A, Musi G, Bissoli G, Quaglio

G, Addolorato G. 2014. Quality of life in a cohort of high-dose benzodi-

azepine dependent patients. Drug and Alcohol Dependence 142:105–109

DOI 10.1016/j.drugalcdep.2014.06.020.

Magrini N, Vaccheri A, Parma E, D’Alessandro R, Bottoni A, OcchioneroM,Monta-

naro N. 1996. Use of benzodiazepines in the Italian general population: prevalence,

pattern of use and risk factors for use. European Journal of Clinical Pharmacology

50(1–2):19–25 DOI 10.1007/s002280050063.

Mahler C, Hermann K, Horne R, Jank S, Haefeli WE, Szecsenyi J. 2012. Patients’ beliefs

about medicines in a primary care setting in Germany. Journal of Evaluation in

Clinical Practice 18(2):409–413 DOI 10.1111/j.1365-2753.2010.01589.x.

Manthey L, LohbeckM, Giltay EJ, Van Veena T, Zitman FG, Penninx BW. 2012.

Correlates of benzodiazepine dependence in the Netherlands Study of Depression

and Anxiety. Addiction 107(12):2173–2182 DOI 10.1111/j.1360-0443.2012.03975.x.

McKee-Ryan F, Song Z,Wanberg CR, Kinicki AJ. 2005. Psychological and physical

well-being during unemployment: a meta-analytic study. The Journal of Applied

Psychology 90(1):53–76 DOI 10.1037/0021-9010.90.1.53.

Morgan SG,Weymann D, Pratt B, Smolina K, Gladstone EJ, Raymond C, Mintzes B.

2016. Sex differences in the risk of receiving potentially inappropriate prescriptions

among older adults. Age and Ageing 45(4):535–542 DOI 10.1093/ageing/afw074.

Morgenthaler TI, Lee-Chiong T, Alessi C, Friedman L, Aurora RN, Boehlecke B,

Brown T, Chesson Jr. AL, Kapur V, Maganti R, Owens J, Pancer J, Swick TJ, Zak

R, Standards of Practice Committee of the AASM. 2007. Practice parameters for the

clinical evaluation and treatment of circadian rhythm sleep disorders. An American

Academy of Sleep Medicine Report. Sleep 30(11):1445–1459.

Morin CM, Belanger L, Bernier F. 2004. Correlates of benzodiazepine use in individuals

with insomnia. Sleep Medicine 5(5):457–462 DOI 10.1016/j.sleep.2004.04.001.

NajaWJ, Pelissolo A, Haddad RS, Baddoura R, Baddoura C. 2000. A general population

survey on patterns of benzodiazepine use and dependence in Lebanon. Acta Psychi-

atrica ScandInavica 102(6):429–431 DOI 10.1034/j.1600-0447.2000.102006429.x.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 15/17



Neutel CI. 2005. The epidemiology of long-term benzodiazepine use. International

Review of Psychiatry 17(3):189–197

DOI 10.1080/09540260500071863.

Nordfjærn T, Bjerkeset O, Bratberg G, Moylan S, BerkM, Gråwe R. 2013. Socio-

demographic, lifestyle and psychological predictors of benzodiazepine and z-

hypnotic use patterns. Nordic Journal of Psychiatry 68(2):107–116.

OlfsonM, KingM, SchoenbaumM. 2015. Benzodiazepine use in the United States.

JAMA Psychiatry 72(2):136–142 DOI 10.1001/jamapsychiatry.2014.1763.

Perreault M, Touré EH, Perreault N, Caron J. 2016. Employment status and mental

health: mediating roles of social support and coping strategies. Psychiatric Quarterly

88(3):501–514 DOI 10.1007/s11126-016-9460-0.

Petitjean S, Ladewig D, Meier CR, Amrein R,Wiesbeck GA. 2007. Benzodiazepine

prescribing to the Swiss adult population: results from a national survey of com-

munity pharmacies. International Clinical Psychopharmacology 22(5):292–298

DOI 10.1097/YIC.0b013e328105e0f2.

Poyares D, Guilleminault C, OhayonMM, Tufik S. 2004. Chronic benzodiazepine usage

and withdrawal in insomnia patients. Journal of Psychiatric Research 38(3):327–334

DOI 10.1016/j.jpsychires.2003.10.003.

Rizvi SJ, Sproule BA, Gallaugher L, McIntyre RS, Kennedy SH. 2015. Correlates of

benzodiazepine use in major depressive disorder: the effect of anhedonia. Journal

of Affective Disorders 187:101–105 DOI 10.1016/j.jad.2015.07.040.

Schendera CF. 2014. Regressionsanalyse mit SPSS. Berlin: Walter de Gruyter GmbH & Co

KG.

Society AG. American Geriatrics Society. 2015. Updated beers criteria for potentially

inappropriate medication use in older adults. Journal of the American Geriatrics

Society 63(11):2227–2246 DOI 10.1111/jgs.13702.

Tamburin S, Federico A, Faccini M, Casari R, Morbioli L, Sartore V, Mirijello A,

Addolorato G, Lugoboni F. 2017. Determinants of quality of life in high-dose

benzodiazepine misusers. International Journal of Environmental Research and Public

Health 14(1):38 DOI 10.3390/ijerph14010038.

Vaapio S, Puustinen J, SalminenMJ, Vahlberg T, Salonoja M, Lyles A, Kivelä S-L. 2015.

Symptoms associated with long-term benzodiazepine use in elderly individuals

aged 65 years and older: a longitudinal descriptive study. International Journal of

Gerontology 9(1):34–39 DOI 10.1016/j.ijge.2014.03.009.

Ventegodt S, Merrick J. 2003. Psychoactive drugs and quality of life. The Scientific World

Journal 3:694–706 DOI 10.1100/tsw.2003.57.

Verthein U, Martens MS, Raschke P, Holzbach R. 2013. Long-term prescription of

benzodiazepines and non-benzodiazepines. Gesundheitswesen (Bundesverband Der

Arzte Des Offentlichen Gesundheitsdienstes (Germany)) 75(7):430–437.

Watzl H, Rist F, HöckerW,Miehle K. 1991. Entwicklung eines Fragebogens zur Erfas-

sung von Medikamentenmißbrauch bei Suchtpatienten. Sucht Und Psychosomatik

Beiträge Des 3:123–139.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 16/17



Williams N. 2014. The GAD-7 questionnaire. Occupational Medicine 64(3):224

DOI 10.1093/occmed/kqt161.

Zandstra S, Furer J, Van De Lisdonk E, Bor J, Zitman F, VanWeel C. 2002. Differences

in health status between long-term and short-term benzodiazepine users. British

Journal of General Practice 52(483):805–808.

Zandstra SM, Van Rijswijk E, Rijnders CA, Van De Lisdonk EH, Bor JH, VanWeel C,

Zitman FG. 2004. Long-term benzodiazepine users in family practice: differences

from short-term users in mental health, coping behaviour and psychological

characteristics. Family Practice 21(3):266–269 DOI 10.1093/fampra/cmh309.

Mokhar et al. (2018), PeerJ, DOI 10.7717/peerj.4614 17/17



���

��������	
���
�
���������������
���
��������
�
�����������
�����
�
���������
���
������
�� ����
�������������
����������
���
��������
������
��
������
�� ���������	�
 ����	��
 �����
 �����
 ������
 ������
 ��	�
 ��	����	��
 ��	���
 ��	��	��
  !�
�� "�	�����
�� 
�� ��������
�� ��������	
�
������
����#��	�
���
�$
%��&����&������
'()�*
���
&#�	���
��
����+�����
�� !��
,�	����
����
�$$�+���
��-
	�����
������	
�����
��
����	
����������.
/��
�����%��
	� 	�����
$�	
���
���������
��
���	�%����
��
��
���$$�+��,�
!�-�
�$
�	����������
��$�	������

� ���
+������+�����
%��!���
��������
���
����+�	�
�	�$���������.

��� ��0
/�	
����-
�����
��
��,��������
��
,��!�
�$
���������
�-��+�����
��	���
���
��	��+����
��� 	���	����
����#��	�
()�
���
&#�	��
���.
��� ����	��	
�����	��
�
1��������,�
�������
!��
�������
�����
$��	
$�+��
�	���
����	,��!�.���� �����
��
��
����	,��!�
!�	�
����������
!��
��+
��	��+�����2�
��	��������
�	���+	�%��
���
��� ������+���-
����-���
�����
�
��$�!�	�
�	��	��
$�	
1��������,�
	����	+
��34��.
��� ��������
��
����
$	��
��
$��	
$�+��
�	����
+���������
�$
�5
��	��+������
!�	�
����-���.
��� 6�������
����+����
��+�
�$
���!�����
�%���
	����
���
����
�$$�+���
��$$�+���
�++���
��
��� ����	����,���
���
$��	�
�$
+������
�	��
���
!�����
�	�$��������
�����	�.
������
��
�	� �-��+����
!�	�
	���	���
��
%�
+�������
�%���
�	��+	�%���
()�
���
&#�	����
��
��-+���+���
�
� �	�%����
�$
����	
��������
�	�
�$���
+������	��
��
%�
+�����7�
���
��
�	�������
���!������
��� �7��	���+�
���
	����	+��
�	�
$	�1�����-
�������$�+��	-.
8�	���
���+	�%��
���
!��
()�
!�	�
��� �	��+	�%���
��-
���
���
$���
��
!��
���	
	�������%����-
��
�,������
���	
�$$�+��.
6�	��+����
��� !�	�
	���	���
��
%�
��	����-
��%�,�����
��
��$�	����
��������
�%���
��
	�����
!�+
��-
��� +���	���+�
��
�	��+	������
��,�+�
�	�,����
%-
��
�-��+���.
��� ��	�����	�
6��������
�-��+�����
��	���
���
��	��+����
	���	���
��$$�	��+��
��
��
��� ��	+������
�$
����#��	�
()�
���
&#�	��
���.
8�,�	�������
���
�$
��
��	��+������
���+	�%��
��� ��+�
�$
��$�	������
���
�7�	�����
��
����
$�	
��	�
�7+����
%��!���
��+
���	.

��� ��	� ��-!�	��0
 %��&����&�������
 &#�	����
 ����#��	�
 ����
 ����	
 �������
 ����+�	�
 �	�$����������
�
� ��$�	�������
+������+�����
������



���

����
����
���
���
��� ��	�
 ��
 ��,�	��
 	������
 ������$���
 $�	
 ��
 ����+�������
 %��!���
 ��
 ����#��	�
 ���
 �$
��� %��&����&������
 ���
 &#�	���
 ��
 ����	
 ����������
 ���
 ��
 	���
 �$
 +������+�����
 ���
��� +����%�	�����
%��!���
��������
���
����
+�	�
�	�$���������.
/�	
 	������
�$
 ��
 $�+��
�	���
��� ����	,��!�
 �������
 ���
 ��	�
 ��$�	��������
 �7+����
 ��
 ������
 %��!���
 ��������
 ���
 ���	
��� ����
 +�	�
 �	�$���������
 ��
 !���
 ��
 ��	�
 +����%�	�����
 %��!���
 ��$$�	���
 ����
 +�	�
��� �	�$���������.
 
�	�



���

 �����������
�
� ��
 �����	��	����
 �	��+	�%���
 �$
 ��-+��	���+
 �	���
 ���
 ���-��	��+-
 �	�
 �	�����
 ��
��� �����������������
���
���#�����������������
����	
�������
+��
+����
��	����
����
�$$�+��
���
����
��� 	���+�
 ��
��������2
1�����-
�$
 ��$�
 '�*.
����
�$
 ��
����
+�����
����������-
 �����	��	����
��� �	��+	�%��
����+������
��
����	
������
�	�
%��&����&������
'()�*
'�*.
()�
�	�
�$$�+��,�
�	���
��� $�	
�	������
��7���-
�-������
��
!���
��
����+���
���
�����������
�����
���
���+��
	���7�����
��� '��
�*.
��
��+����+�
�$
()�
�	��+	������
	����
��
��
!�	��!����
���
���
�	�������
��	�����
��
��� �$���
�����	��	�����-
�����	
 ���
��
	�+��������
��7����
5#!���
��	���
'��
9*.
�������
��� ��
$�+�
���
����
�	���
�	�
�$$�+��,�
��
��
��	�
��	��
����#��	�
%��&����&�����
��	��-
��
��� ����+�����
!��
���-
 ����
 �$$�+���
 ��
 ��,��������
 �$
 ����	��+�
 ����
 $�����-�
 ����+����
 ':*.
�	� ;���#��	�
()�
���
&#�	��
���
�++�	�
�����-
��
��
����
����������
'<*�
!�
�	�
��
��	��+���	
�
� 	���
$�	
����
�$$�+��
%�+����
�$
���	
���#	������
�-�������+��
+�����
'=*.
��	����
����
�$$�+��
��� ��+����
 +������,�
 �����	%��+��
 ��
 �7������
 	���
 �$
 $����
 ���
 ��	�$�	�
 ��
 $	�+��	��
 '5#��*�
��� ���������������
���
��+	�����
��	%����-
���
��	�����-
'��*.
>��������
����+�����
���
�$��	
��
��� �	���	-
����+�����
������-
	������
��
�-��+��
���
��-+�����+��
��������+-
'��*�
����$������
��� ��
!���	�!��
�-������.

��� ?�+���
	����	+
��
������$���
��,�	��
	������
$�	
���
�++�		��+�.
/�
��
�������
�����
	������
��� $�	
�	�������
���
 ��+����
��	������
 ����,�����
 ��	���
���
�����
�	�%�����
 $��	
�$
 	�+�		���
��� �-�������
��+�
�$
���!�����
�%���
	����
���
����
�$$�+���
��$$�+���
�++���
��
����	����,��
���
��� ���	
 ����,�����
 ��
 +����
 �	��
 ���
 '��#�:*.
 ������
 �-��+����
 !�	�
 +�������
 	���	����
�	� ����������
()�
 �	��������
 ��
 ��-+���+���
 �	�%����
 �$
 ��������
 �	�
 �$���
 +������	��
 ��
 %�
�
� +�����7�
 ���
 ���!�����
 ��
 �$���
 ��+����
 	���	����
 ��������
 ��
 ��-+�����+��
 +�����
��� ����+�����
!��
�������
����	��
��	��+�������+�
���
��	��+��-����+�
�	
�����
����	����,�
��� ��	�������
'�:#�5*.
���������
��
������
���
��,����������
��
+�����
�$
��
��������2
�-������
��� �	�
�$���
�����+���
%�+����
�$
�
 ��+�
�$
 	����	+��
+��+�	����
��
����������
�$
 ����#��	�
��� ����+�����
���
%-
����	
������
'�@#��*.
6�	��+����
���-
��
����	����
	���
!����
��
����	#��� �	�$��������
����+�	�
����
��	���
��
����+��
�	�������
�$
����	
��������.
��-
�,������
��
��� ���	��	���������
�$$�+��,������
��$��-
���
+�������+�
�$
����+������
$�	
�
��,��
�������
'���
��� ��*.
 /��	
 	����
 �$
 ��
 ��	��+���
 ��+����
 ��$�	����
 ��������
 �%���
 ��
 	����
 �$
 �����
 ��
��� �	��+	�%��
����+�������
!�+
��-
 +���	���+�
 ��
 �	��+	������
 ��$�	������
 �	�,����
 %-
 ��
�	� �-��+���
'���
��*.
;���
%��
���
������
��	���
�	�
��,��,��
��
��
����+�	�
����������
�$
����	
�
� ���������
 ����+����-
 ��
 ��	����
 ����.
A,������-�
 ����	
 ������
 ��
 ��	����
 ����
 �$���
 �,�
��� +�����7
 �������
 �	�$����
 ���
 	�1��	�
 +�	�
 ���
 �����	�
 +��+�	����
 ,�	����
 �-������
 '�9*.
���



���

8�	���
$��$��
���	
�������
%��
��-
�$���
��+�
+�������+�
	���	����
��
����+�����
�	�+����
$�	
��� �7������
	�����,�
��
()�
���
&#�	���
'�9*.

��� ��
��+	�����
�������
��
�������#+����	������
+����
���	���
���+	�%��
	������
$�	
����#��	�
��� ���
 �$
 ()�.
 B���	��������
 ����������
 ���
 	�,��!�
 ��
 ���	�,��
 ����+�����
 ���
 ��
 ����	��
��� ���	���
 �������#+���	��
 +�	�
 ����������
 ���
 ��	���
 ��
 ����	���+�
 �$
 +����+���#�������
��� +������+�����C+����	������
��	��
��+�����#������
���
��$�	������
�	�,�����
'�:�
�<*.
���
��� !�
���+	�%��
�%�,�
+��+�	��
��
	������
�$
��
����
��	�
���
�$
()�
���
�������
��$�	������
�	� ���
+����	�����.

��
���
�$
���
����	
!��
��
��,��������
��
��	���+��,��
�$
�-��+�����
��	����
�
� ��	��+����
���
��������
��
$�+��
�	����
��
������
���	
��	+�������
�$
��
	������
$�	
����#��	�
	�� ()�
���
&#�	��
���
���
$���
$�	��
�����%��
���������
�$
��
������$���
��$$�+������.

	�� ��
$����!���
	����	+
1��������
!�	�
���	�����.
D�	���
!�
�����
��$$�	���
�	�$��������
�	����
	�� '�-��+�����
��	���
���
��	��+����*
��
���+	�%�
����#��	�
�	��
���
���
�!
��-
������
���
	�� ���������
��
���	
����-
+����+��
�	�+��+�
���
$	��
��
�������2�
��	���+��,�.
��+����
!�
�����
���
	�� �$
��
��	��+������
�%���
��
+���������
���
����,����
���
��
����
�
����#��	�
�	��+	������
	�� ���
!-
��
��
�	�%������+��
��
���+�������
���.
��	��
!�
�����
$�	
������
��$�	������
��-
�����
	�� ���
!�-�
��
+������+���
���
���,�
��
�	�%���
�$
����#��	�
()�
���
&#�	��
���.
	�� 
		� !������

	
� ���
��
���	�
�� ��
1��������,�
����-
������
��
����+����
��
%����	
����	�����
��
����,�����
�7��	���+�
�$
��

�� ����,�����
 	���
�$
 ��
��	��+������
���
 ��
���+���
�����%��
 ��������
��	�������
�$
 ��
������,�

�� $�+��	�
'�=*.
E�
����
��
1��������,�
����-
������
%����
��
��
	�1��	������
�$
��
������	�

�� ����������
$�	
1��������,�
	����	+
'�5*.


�� �������	����������	���	
�����	��
�� �
1��������,�
����-
��
$�+��
�	���
������
!��
+����+���
!��
���������
�-��+�����
��	��+����

�� ���
��	���.
��
��	��+������
!�	�
�����%��
�$
��-
!�	�
�����
()�
�	
&#�	���
$�	
��
����
����

�� ��	���
'��������*
�	
�$
��-
!�	�
��,��,��
��
��
����+��
+�	�
�	�+���
��
��+��	�
��	��+���
�	

	� ��	��.
D�	��	��	�
��-
!�	�
F�	���
��������
���
�-��+���-
���
�������-
�%��
��
����
��	�


� ��
��
$�+��
�	���.

���� ��
����-
!��
��	$�	���
��
��	�
�$
��
�	�G�+�
H(��&����&������
���
&#�	���
+��+����
$�	
	���
���� 	���+����
�����
����	
��������I
������	��
%-
��
D���	��
������	-
�$
�����.
6-��+����
���
����



���

��	��+����
!�	�
��	�+��-
+����+���
%-
��
����+��
���
��	��+���
����+������
��
���%�	�.
���� 8�	���
!�	�
	�+	�����
$	��
��
����������
��	����
��	,�+�
��
���%�	�.
6�������
!�	�
	�+	�����
���� ��
��
;E;#>����+
��
;���������
F�	���-
%�+����
�$
��
�7������
+����	�����
��
��
+����7�
�$
���� ��
 	����	+
 �	�G�+��
 ��
 !�+
 ��������
 !��
 ����#��	�
 ()�
 ���
 �	�
 �	�����.
 ���
 �$
 ��
���� ��	��+������
!�	�
,�������	�
���
	�+��,��
$����+���
+�����������.


���� D��	
 $�+��
�	����
!�	�
+����+���
 $	��
����
 ��
������
�J�:.
���
�����+������
 ��
	����	+
��	� ����
 ���
 +����
 %�
 ��+�����
 ��
 ��
 $�+��
 �	����.
 ��	�
 !�	�
 ��
 +��+���������.
 A�+
 �	���
��
� +���	����
 �$
 ���	�7������-
 ��7
 ��
 ����
 ��	��+������.
 D�+��
 �	����
 !��
 �-��+����
 ���
���� ��	��+����
!�	�
+����+���
��
��
 ��,�	���-
����+��
>����	
���%�	�#A������	$.
��
$�+��
���� �	���
 !��
 ��	���
 !��
 ���
 ��
 ��
 ��	��#D���������
 ���
 ��
 �	���
 !��
 ��������
 !��
���� +����+���
��
��
�	�G�+�
����+�����
��	���	
;E;#>����+.
A�+
$�+��
�	���
������
��J
�������.
���� D�+��
 �	����
 !�	�
 ����	����
 %-
 �
 	����	+
 ����0
 �.�.'6�*
 ���
  .".
 '6�*
 '>����	
 $�	
���� B���	���+������	-
����+����
?����	+
���%�	�*�
���
�.�.
'(�+*
'B��������
$�	
�����
��	,�+��
���� ?����	+
 ��
 ��	�������-
 ���
 8�	����*
 ���
 �.�.
 '+���.
 6�*
 '����	�����
 �$
 ����+��
���� 6�-+����-*
��
��
 ��,�	���-
����+��
>����	
���%�	�#A������	$.
���� ��
��	��+������
��
��
$�+��
�	����
!�	�
��$�	���
�%���
��
	����	+
�	�G�+�
���
������
�
�����	
��	� �$
��	������.
A��+��
���	�,��
!��
�%������
$	��
��
����+��
���+�
+���������
�$
���%�	�
��
� ���
�������	
$�	
��
;E;#>����+
��
;��������
'���%�	�
6"9<55�
�=
��-
�J�9
���
�������	
���� �J�9#��J#%#��
�J
����
�J�9*.
���� ������������	��	
��	���������� ��
����	,��!
�����
$�	
��
$�+��
�	����
!��
��,������
%����
��
��	
	����	+
1��������.
����
�� ������
,��!�
��
�����
()�
���
&#�	���
$�	
�
����
����
����

�� E��
+����
-��
��-
�%���
��
����#��	�
���
�$
()�
���
&#�	���
'�.�.�
	�������
���� �-������
���
���!�����
�%���
����
�$$�+��*K
����
�� ��
-��
����
-��
���!
�����
�%���
���
����+�����K
����

�� A7���	�
%�		��	�
���
+������
������
��
	���+�
��
����#��	�
���
�$
()�
���
&#�	���
��	�
�� ��,�
-��
�,�	
�	���
��
	���+�
��
���
'��
��������*
�	
��������
��
	���+����
'��
��
� ����+�	�
�-��+����*
�$
()�
���
&#�	���K
����
�� ����
��
!�	�K
B$
����
�!
!����
-��
�7�����
���K
����
�� E��
��
-��
����
�%���
��
�����%��
+������
������
��
	���+���
��
����#��	�
���� ���
�$
()�
���
&#�	���K
����



���

��
+�������
 ����	,��!�
!�	�
 �����#	�+�	���
!��
 ��
��	��+������2
+������.
��
����
!�	�
���� ����-�����
���
������+���-
�	���+	�%��
%-
�������
����������
��
��
 ��,�	���-
����+��
>����	
���� ���%�	�#A������	$.�
��
+������
����-���
!��
��	$�	���
�����
��34��
��$�!�	�
'�@*�
�
���� 1��������,�
	����	+
��$�!�	�
�	��	����.
��
��$�!�	�
��34��
!�
�����
�	���	��
��
����
���� $�	
 ��
 $�	��	
 ����-���
 ������
 ��
!�+
 ��
 �,�������
 ��
 �	���+	����
 ���+�	���+���-
 ��
 ��,����
��	� ������+���-
+�����	���.
�!�
����
���%�	�
'�.�.
���
����-
���������*
������������-
+����
��
��
� �	���+	����
$	��
��+
$�+��
�	����.
��
����
�$
��
+�����	���
��!��
��
+����������-.
8�7�
���� ��
$����
+����
!�	�
+	���
+�+���
%-
�
��	�
����
���%�	
'�.�*.
B�
+���
�$
��+�
�$
+��	��-
!�
���� ���+�����
��
!��
��	
	����	+
����.
E�
���
���
��$�	������
�$
��
�	���+	����
$�	
��
����-���.
���� E��
�,�	�������
��
�����������
���-
���
�7�����
!��
����+����
!�+
!��
+����.
���� 
���� "������
���� ��	�
!�	�
$��	
$�+��
�	����
+���������
�$
�-��+����
'8L=*�
��	��+����
'8L<*�
��	���
'8L=*
���� ���
��������
'8L5*
'��%��
�*.

���� ���	� ���������
	����	� ����������!��"���	
�# 
�������
� 6	��+	�%�	�
����-
+������
��
�	��+	�%���
()�
���
&#�	���.
6�	��+������
�,�
	���	���
���
��
���� ����#��	�
���
�$
()�
���
&#�	���
�$���
���	��
��
��������
���
���
�	��+	������
��
+��������
%-
���� ����	��
 �-��+����.
 ��
 	������
 $�	
 ��
 ���
 �$
 ����
����+������
!�	�
 �����
 �	�%����
 ���
���� ��7���-#	������
�-�������
�	���+���
����+����-
��
�+���
+	����
+�����
%-
���	
��-+��	���+
���� �	���.
���� 6-��+���
�0
B$
�
�������
��
��
��
�+���
+	�����
B
�$���
�,�
�!�
�������0
����	
��,���
��
���� ()��
�	
�������
��
��
��
+����+.

���� 6-��+���
90
B�
��
+����+�
��	�
��
��
�,��
��	����	
������+-
��!�	��
()��
�,��
����
��
���� ����
!��
��
���������.
��	� 6�	��+���
 <0
 ()�
 '�.�.�
 ��	�&����*
 �	�
 �$���
 �	��+	�%��
 $�	
 ��7���-�
 ���
 ��
 ���
��
� ��������
$���
������.
B2�
��-
��������
���-
����
��
!��
��-
����
��.
���� 6�	��+���
�0
;���#��	�
���
�++�	��
����+����-
��
+����
�$
���	����
���
!��
��+���
���� �����	�
��
��+����.
6�������
	�+��,�
��
����+�����
��	���
���	
�������
���-�
����+�
���
���� ��-
�����
$���
���
���
��
�-��+���
��
+�������
��
�	��+	������.
���� 8�	��
90
�����
����	��	��
��7���-
���
���	������
�	�
��
����
+�����
+�����
�$
����#���� ��	�
()�
���.

���� 
����



���

��
 +��������
 ����#��	�
 �	��+	������
 �$
 ()�
 ���
 &#�	���
 �$���
 �++�	�
 %�+����
 �$
���� �	�%������+��
$�+��	�
��
��
+����+��
	�������
��+
��
�,�	+	�!���
!������
	����
�	
��+�
�$
����
��	� ��
�����
!��
��������
�%���
���	
����,�����
�����.

��
� 6-��+���
90
B
�,�
:
�������
��	
�������.
E��
���
�������
����
��	�
���
+	����
��
�����
���� ��
��	,���
���
���	����,��
��
 B
���!
���
 ��	�
�	�
�J
���	
��������
!������
$�	
 ���	
���� ��+��	2�
�����������
�������.
����
�	�
���
����
+���������
$�	
������
�
��$$�	��������
���� ��+�����.

���� 
���� 6�	��+���
�0
B$
!�
	�$�	
��
�������
%�+�
��
��
�-��+����
���
��
�$���
��	+��,��
��
��
���� ��+	��+����.
E�M	�
���
��������
��
����	$�	�
��
�����
���
���M�
+��+�	�
��.
���� 
���� 8�	��
�0
E�
���!
��
$	��
��	
��������
���
��-
�,�
����
��
�-��+����
!�����
�
��	�
��	� ���
!�	�
������
$�	
:
�������.
��
� 
�	�� �����	
 	�����
 $�	
 ����#��	�
 ���
 ��
 ���
 ���-
 ��������
 �	�
 ��	���-
 $������	
 !��
 ����
�	�� ����+�������
���
��-
��	�+��-
������
�	��+	�������
$�	
()�
�	
&#�	���
�	��+	�������
!�����
�	�� !�������-
 ���!���
 �%���
 ��
 ������,�
 ����+��
 �$
 ��
����+������.
 B�
 ��	��+���	�
 ��	��+����
�	�� �%��	,�
���
��������
��������
�
+�	�����
��������.
8�	���
��������
���
����
��������
��
���
�	�� ������
����
����+������.
�	�� 6������
�0
B�
�-
���������
!��
B
+����
���
�����
��-��	��
B
+����
���
�,�
�����
��
�	�� ��$�	������
�%���
����
�$$�+��
��-!�-.
B
!�����
�
����
��
B
+����
�����.
�	�� 6-��+���
�0
B
����
	����&�
���
���-
��������
���!
()��
��	���
���
��
�7�+�
����
�		� %��
 ��-
 �,�
 ����
 ���!������
 ��-���0
 H�-
 ��%���
 ��
 ��
 ����
 ����
 ���
 B
�	
� �++��������-
����
����
�$
��.I
�
�� 8�	��
�0
��-%��
��-
��
���
�,��
���!
!��
��-
�	�
������.
��-
���
��
�	��+	�%��
���
�
�� ��-
����
��.
B
����
��
��
����
��
��
!��
����	-
���
!��
��
$�+�
���
��-
�,�
��
�
�� ����
�%���
��
����+�����.
�
�� 
�
�� ���
�$
 ��
�	�$��������
�	����
��	��
���
��������
 ��+�
����	��������
�%���
 ��
���������
�$
�
�� ����+����
	���	����
����#��	�
���
�$
()�
���
&#�	���.
��
�	���
�	�
$���-
�����	����
����
��
�
�� ��������2
����-
 	�������
�!�	�����
�$
���������
�	�%����
 ��
��������
���
����
�$$�+��
 ��+
��
�
�� ��&&������
������������
��
!������
�	
���	������
�	�
���
����+�����
!��
��
����+������.
��
�
	� ��������
 ������,��
 +������
 ���
 ��-
 ���
 ���
 $���
 ����+����
 ������
 ��-
!�	�
 �!�	�
 ���
�

� +���������
������
!��
�	������
���
�,��
��
�-��+����
+������
��
+���	�-
��������
��
����
���� �$$�+��.
���� 6������
:0
B
	����%�	
%����
$�7��
��
�
������
����
�$
;�7������
$�	
-��	�0
��
��	��
��
���� ����.
B�
��
�,�����
�7�+��-
<
��
%	���&����
'N*
���
B
���
���
����
�%���
��������+-
���� �����
 B
 �������
 ������
 ��
 �	��
 ���
 ����+��
 ����
 !���	�!��
 �-������.
 ���
 B
 !��
���� ����	���-
�	�����.
����



	��

6-��+���
<0
�����
���
������
B
�7��	���+�
���
��������
��
���
�,�
�
$������
$�	
!��
���� ��-
�	�
������.
���� 6�	��+���
�0
6�������
��
���
�,�
��
�������
��
��-0
B
!���
��
���
�!�-
$	��
��.
��
��	� ����+�����
��
�����	����
��
���	
�,�	-��-
��,��.
6�������
��
�,�
��
�	�%���
�!�	������
��
� ���
��%��-
���	�����
��
�	�%����
����+����-
!��
��-
��,�
�����.
���� 8�,�	�������
��
��	��+���
�����
��
+	���+���-
,��!
��
�-��+���
��$�	����
��
�������
�%���
���� ���
�-���
�$
����
�$$�+��
'��+������
��
�����	�
�$
����+����*.
���� 6�	��+���
�0
��
��	��+�����
!�
�,�
��
�!�
�$
����+����
���
!�
��
���
�7��	���+�
���� ���
�!�
��
��
�,�	-��-
��$�
�$
��
��������
���
��
�-��+����.
N
D�	
����
��
������$#���� �,�����.
E��
B
��
���	-�
B
���
�
���+�
�$
%	���.
E��
B
�,�
�
����+��
B
����
�
����.
���� E��
B
+�����
�����
B
����
�
����.
���2�
��.
���� 8�	���
���+	�%��
���
���-
��������
+����
���
��-
!-
��-
��
	�+��,��
���	
����+�����
�$��	
���� ���	
�����������
!��
��
�-��+���.
6�	���
��-
��
���
%���
��$�	���
%�+����
�$
��
%	��$
��	� +�����������
����.
��
� 8�	��
90
'N*
����+����-
��
����	
������
���
����������
��-
�	�
���-
�$
��-
��
����
���� ��
�-��+���
���
��$�
!��
�
�	��+	������
�$
�
��!
����+�����.
���
��+�
��-
�	�
�����
���� !��
��
�-��+���
�7�������
��
����
��-
��-
��
!��
���
$���
���
��-
��
��
����
��
���� ���
1��������.

���� 
���� ���������	
����	�	����	��������
����������	� ����������!��"���	
�# 
��������� 8��	�-
���
�$
��
����	,��!��
��������
��
��
�7��	���+�
�$
	�+��,���
()�
�,�	
�
����
��
,�	-
���� ����
��	����
!�����
��-
��$$�+�������
���
���
�������-
���
���7���+�%�-�
��-
!�	�
������
��
���� �	��+	������
 �	
 ��-
 !�	�
 �	���
 ��
 ���+�������
 ��
 ����+�����.
 ��	�
 !�	�
 ��
 �	���	���	-
��	� ���+�������
�	
G�����-
����
��+�������
�++�	����
��
���.

��
� 6������
90
B
�,�
�����
��
����+�����
$�	
-��	�
���
��%��1�����-
��+	�����
��
������
���� O%�+����
 �$
 ��%���2�
 +�	�
 ���
 ����P.
 /��
 ��-�
 ��
 �-��+����
 !�
 ��
 %���
���� �	��+	�%���
��
����+�������
�����
HB
����
��
����+������
�����
��
%�
!���	�!�.I
���� E���
�-��+����
���
����
��	���
 ����
 ��
�����	
 ��������
���+���������
����+������
�����
���� ,�	-
���
��������
��	
���+���
��
�����	�
�$
����+�����
��	��+����
%����,�
���+���������
��
���� �	���
��
%���$�+���
��
��-
�����
�$
 ��$�.
6�	��+����
����
	���	�
 ���
����	��
�-��+����
�$���
���� �%	����-
����
�	��+	�%����
!�����
����������
�
��	�
�	�����
���+�����������
�	�+���.
(����
��
���� ���
�7��	���+��
��-
	�+������
���
����,���
���	
+������	�
��
+����+�
�
��-+���	����
!�
���� +��
��������
���
�����	�
�
1����$���
����!���
	���+����.
��	� 6�	��+���
�0
B$
��������
�	�
�!�	�
�$
��
�	�%����
!�
��+��	���
���
��
$���
�����	
��
� �-��+���
'��-+���	���*
!�
+��
+���������-
��,���
���+�����������
�$
�	��
���.
����




��

6-��+���
<0
B
�,�
�
�������
'!�����
5:
-��	�*�
B
�,�
%���
�	��+	�%���
�	���
��
$�	
���� -��	�
���
B
!���
+�������
�	��+	�%���
()�
��
�	
$�	
��
	���
�$
�	
��$�.
B
��
���
���
��
���� �����
��
���+�������.

���� 8�	��
 �0
 ���+�����������
 	�	��-
 ������
 ���
 ��
 ,�	-
 ��$$�+���
 ��	��+���	�-
 ��
 ����	
���� ������.
6�������
���	�
������0
HE�	�
��
��$
�-
����
$�	
��
����KI
�	
��-
����
��0
HB
���� +�����
�����
!�����
��.I
��	�
��
��
�����%����-
�$
���+���������
��
����+�����
%�+����
���� ��-
������
��
���
�����
!���	
��-
	����-
����
��
�	
���.
���� ����	����,�
 �	��������
!�	�
 ���
 ���+������
 ���
 ��
 ���
 +����
 ��-
!�	�
 ������.
 6�	��+����
��	� %����,�
���
�$
�	��+	�%�	�
!��
$�	��	
�7��	���+�
���
���!�����
�$�
$�	
������+��
�������-
��
� �	
��������,�
����+����
������
���	
��������
��	�
��	����-�
��-
!����
%�
��	�
�����-
��
���� �,�	���
��������
��
���+�����������
�$
�	��
���.
���� 6�	��+���
 �0
(����
 �
 �-��+���
 ��+�����
 ���	������
 ����	����,�
 �	�������
 �������.
 B
���� ����
���
���
��
�
�	�%���
$�	
���-
�-��+����.

���� 
���� #���������
���� ������������ B�
��
$��	
$�+��
�	����
!��
���������
�-��+�����
��	��+����
���
��	����
!�
������$���
���
���� ��
 �	���	-
 	������
 $�	
 �	��+	�%���
 ()�
 ���
 &#�	���
 �	�
 �$���
 �����
 �	�%�����
 ��7���-
��	� �-������
���
����,�����
+	�����
���
��
�������
�	��
���
��
�$���
��
��
�+���
�������
�������.
��
� ��
	������
$�	
�	�����������
��
����#��	�
�	��
���
�	�
,�	���.
6�������
�	�
�$���
���
����$���
���� �%���
��
���������
	����
���
����
�$$�+��
!��
��-
��������-
	�+��,�
��
�	��.
/$���
��������
��
���� ���
���!
!�
��
+����+�
!��
��
�	��
���
�7+����
��
�7��	�����
����
��	
��
��-
���!
!��
���� !��
��
���+���
����+��
������
!��
�-������
�++�	.
��
��G�	��-
�$
��
��������
��
���
$���
���� ���
�����
���
����+�����
��
�
�	�%���.
6-��+����
���
��������
���
��
	�������%����-
$�	
��
���� ���
�$
()�
��
��
	����+��,�
���	2�
���.
D�	��	��	��
��	�
��
�$���
�
��+�
�$
	����	+���
����
���� �	
���+�$�+
���!�����
	���	����
�!
��
���	���
�����#
�	
��7���-#	������
�-������
��
����	
���� ��������.
8���+���
	�+�����
�	��
�	��+	�������
���
������
%��,���	��
��	��+����
�$���
��$�	�
���� ��������
���
����,���
���
��
���+�������
��
����+�����.
8����������
��	��+����
�	�
�������
��	� ��
+����+�
��
�-��+���.
8�	���
����+���
��
�	�%������+
()�
���
&#�	��
���
�$���
$���
����	�
��
� ���
 ��+�
 +�������+-
 ���
 ���!�����
 ��
 ��$�	�
 ��������
 �	
 ��������
 ���+�����������
 �$
 ��
���� ����+�����.

���� ��
��	
���!������
 ���
1��������,�
����-
��
 ��
$�	��
�$
 ���
����
+���	�����
��
��	+������
�$
���� ��������
��
!���
��
��$$�	���
����
+�	�
�	�$���������
��
����#��	�
���
�	
�	��+	������
�$
()�
���� ���
 &#�	���.
 ����
 ��
 �	�,����
 �������
 �7���	���
 ()�
 ���
 $	��
 ������
 ��	���+��,���
 !�
���� +��+����
 ����#��	�
 ������
 ��
 %�
 ��
 �������
 �	�%���
 ��	��+���	�-
 ��
 ����	
 ��������� '��
 <*.
����



����

������
�-��+����
����
��
%�
��	�
+�������
��
�	��+	�%���
����+�������
$�	��	
��	�������
���� ����
��
%�
��,������
��
��+���
�����	��	����
����#��	�
������.
��	�$�	��
!�
�����
���	���
���� ���
�-��+����
��
���
���!
�$
���	��	����
�	�������
����	����,���
���
��������
�,�
����$$�+����
��	� ���!�����
 ��
 ����
 	����
 ���
 ��
 ����#��	�
 ������
 �$
 ()��
 ���
 ���
 ��$$�	���
 �	�$�������
��
� ����$$�+�����-
+����%�	���.

�	�� /�
 ��
 %����
 �$
 	���	���
 	������
 $�	
 ����#��	�
 ���
 ���
 %�		��	�
 ��
 ��
 ���������#+��������
�	�� �	��+	�������
 	�+������������
 $�	
 ��
 ���	�,�����
 ��
 ��
 +�	�
 �	�+���
 +��
 %�
 ��	�,��.
�	�� ?�+������������
�	�
%����
��
��
�	��+�����
�$
�������#+���	��
+�	��
��
���	��+
��
����
�	�� +�	�
!�+
 $�+����
��
 ��
 ����,�����
�����
���
,�����
�$
 ��
��������
 �	-���
 ��
 ���	�,�
 ��
�	�� ����	��
1�����-
�$
��
+�	�
�	�+���
'�J*.
��
�����	����
�����
�$
�������#+����	������
���+	�%��
�	�� %-
�+���
��
��.
'��*
��+�����
�:
����������
�$
�������#+���	��
+�	��
���-
�$
!�+
+����
%�
�	�� 	�$�		��
��
��
�	��	
��
���	�,�
()�
���
���
�	��+	������
��
��
����	
����������.

�	�� ��
	������
$	��
��
$�+��
�	����
�����	�
��
,��!
���
�	�����
��$$�+������
��
����
+�	�
��-
�		� %�
���,��
%-
+������
��
��	+�������
�$
���2�
�	���	
	���
��
��
+�	�
�	�+���.
/�
��
�-��+���
�	
� �����
 ��	�
 ��
 ��
 �,�����
 ����
 $�	
 ���	�,��
 +����+���#�������
 +������+������
 �
 ����	�����
�
�� $�+�������	
�$
�������#+���	��
+�	�.
B�
��
��+����	-
��
�+��,��-
��,��,�
��������
��
��
�	�������
�
�� �	�+���.
6�������
���
 $�	
+���	�����,�
 ��$�	������
���
���+�������
!��
 ���	
�-��+����
�
�
�� ��	�
�+��,�
	���
��
�	�������
���
�����	�
$�	
	�+��,���
���$#����������
'��*.
���$#����������
�
�� ���+�����
��
��	��+���	�-
����	����
$�	
����	
��������
��
���%��
���
��
�����
���	
�-������
�
�� '��*.
���
 �$
 ��
 ��������
 ����	,��!��
!�	�
 ���%��
 ��
 	�+���
 ��+
 �
 �����
!���
 %����,���
 ���
�
�� +���	�����,�
 +����+���#�������
 +������+�����
!����
 �,�
 �	�,�����
 �����	��	����
 ���
 �$
�
�� ()�.
���-
�������
�,�
������
�������
��$�	�������
��
��+������
�$
��������
��
��
�	�������
�
�� �	�+���
 ���
 ���	�,��
 +����+������������+������+�����
 %��,���	
!��
 ��
 ����
 +��������
�
	� ���
����#	������
1�����-
�$
��$�
'�9#�<*.
�����
+������	�����
�%���
��
%���
+��	��
�$
�	�������
�

� �����
$�	�
��
�	���	-
$�+���
���
��,�	��
�,����+�#%����
+������+�����
������
$�+�������
���� ���
�	�+���.

���� D�	��	��	��
+������+�����
%��!���
��$$�	���
����
+�	�
�	�$���������
��
������
��
����	�
���� +��	��������
 ���
 +��������-
 �$
 +�	��
 �����	
 $�+�������	
 $�	
 �������#+���	��
 +�	�.
 ��
 �+��,�
���� ����	�+����
�$
���
���������	��
����
+������+�����
���
�
+���������
+���	
����
�$
�	�������
��
���� ���������
��
�	��	
��
%���
����
��
����
�$
��
����,�����
�������
'�<�
�=*.
���
��+�����
��
���� �	��������
 %��!���
 ���������
 ���
 ����������
 +�	�
 ��
 !���
 ��
 ��
 +��	��������
 �$
 +�	�
 ��
 ��
���� ����������
�������.


����



����

��
	������
$	��
��
$�+��
�	����
����+���
���
��	��+����
���
��	���
�	�
�������
+�����-
!��
��	� ��������.
��
+����
	����������
%��!���
��	��+���
���
�������
��
��
$�	
��$�
����	�����&��
$�	
��
� ��
 ������&�����
 �$
 ��
 �	��+	������.
 6�	��+����+��
 �7��	����
 	�	��-
 �����
 ���
 ����+��
 �
���� �-��+���2�
 ��+�����#������.
 6�	��+����
 �7�	���
 ������
 �%���
 +����+����
 �-��+����
 ���
���� ���+������
�	�%������+
�	��+	������
������.
��-
����
!�		-
���
��$�	����
��
��������
�%���
���� �	��+	������
�	�%����
����
����	$�	�
!��
��
�-��+���2�
��,�+�
���
����
+����
��
�������#���� �-��+���
 	����������
 ��
%�+���
�������
�	
 ��	������
 ���
 +	������
���������
 +��$��+�.
�+��,�
���� �7+����
%��!���
%��
�	����
�����
����!
��
��	��+���
��
+���
��
�-��+����
��
+����
�$
�
���� �	�%������+
�	
+�����7
�	��+	������.
�		������
�
����
��
���+���
���+�$�+
1��������
��-
%�
��
���� �������
 ��
!�+
 ��
 �������2�
 ����
!���
 %�
 ��
 �	���	-
 $�+��.
 ���
 +����
 �$
 �+����
 ���
���� �������
+����
	�����
��
��	��
	�������%����-
���
���	�,��
+��	��������
���
+��������-
�$
+�	�.
��	� ��
	������
$	��
��
$�+��
�	����
����
�������
	���
$�	
���	�,�����
��
��	����.
8�	���
�	�
��
� !������
 ��
 ������
��	�
 	�������%����-
 ���
 ���-
 �
��	�
 �+��,�
 ��	�
 ��
 ����+����
 �	��������
���� ��	,���
��
�
����
%��!���
�-��+����
���
��������.
E���
+���
+��$�	��+��
��-
%�
+	�����
%-
���� 	�+������
��
��+����������
�$
�
+�����7
+��	���
�	�$��������
�7+����
��-
�++�	
%��!���
���� ��
 ��	���
 ��
 +�	��
 �$
 ��
 ��	����
 ����
 ���
 �
 �-��+���
 +��������.
 ��
 ��%��1����
���� 	�������%����-
�$
�������
��
+��$�	��+�
	������
����
!��
��
	����+��,�
���+�������.
����
�����
���� +	����
 %���$���
 $�	
 ���
 ��	����
 +��+�	���.
 6-��+����
 +��
 �	���$�	
 ��	��
 �$
 ���	
 �7��	����
 ��
���� ��	�����
 ��	�%-
 ��	���
 ����
 �$
 ��
 	�������%����-
 !���
 	��������
 �
 +����
 !��+.
 8�	����
���� ����!����
����
���!�����
���
������
����!���
���
��
�����
���+�$�+
����+����
�	�%�����
���� ���
��-
������
��+	�����
	�������%����-
$�	
��
�������.
��-
��-
	�$��+�
�%���
��
%���$���
��	� ���
 �����������
 �$
 ����+����
 �	��������
 ���
 ��-
 +��
 �����	�
 ��
 �������
 ��
 �����	���
 ��
��
� ��$$�+������
 ��
 ���.
 >������+�����
 ���
 +����	�����
 �+	���
 ���
 ��	����
 ����	�
 ��++���$��
���� �	�������
�$
����	
��������
���
�	�
��	���-
�
��	�
�$
��
����	��������
����������
$�	
��+	������
���� ��
1�����-
�$
����+�	�
�-�����
'�*.

���� ��������	������$��	���������������� �	������
��
�+��,�
+������+�����
���
�7���+��
+����%�	�����
!��
���	
���+�������
��
��
$����
���� �$
���	��+	�%���
()�
���
&#�	���
��
��
����
����������
��
������
'��*.
D�	��	��	��
�	�,����
���� �������
�,�
�	���+��
�������+����
���
�����$�+����
+��+����
���
���	���
+����	�����
�����
���� ��
,�	����
��	�����
���	�,�
���+�������
�+��,������
���
�7+����
+������+�����
!��
��������
���� '�9�
 �=*.
 >����%�	���,�
 ����#%����
 ������
 +��
 ���	�,�
 ��$�
 ����+�����
 ���
 ���
 �	���
 ��
��	� �-������
'�5*.
���
�7�����
�$
�������	�����+
���	��+��
�������
��
%���$���
�$
+�	�
$�	
��
� ����	
���������
��!���
�
�����$�+���
	���+����
��
()�
����
!���
��++���$���-
�	�������
��!
����



����

���#����+��
 ����	����,��
 '�@*.
 ����
 +��+����
 +����
 %�
 �	���$�		��
 ���
 �����	����
 ����
���� ��%�����	-
+�	�
��
F�	���-.

���� ���������
���
�����	����
��������
��
�	��
!���	�!��
��
�����%��
��
��,�	��
!�-�.
E���
����
���� ��������
��-
����
��
	�1��	�
�
���
�$
�$$�	��
��,�	��
�������
�,�
��!�
���
�������#+���	��
+�	�
���� +��%����
!��
�
���+�$�+
�����
$�	
�	��
���+�����������
+��
	���+�
���
����
()�
���
'���
���� 9J*.
���� ����	������	
�������	������� ��
�	�����
����-
��
��,�	��
��	�����.
D�	���
$��	
��$$�	���
���
,�	-
����	����
��	���+��,��
��
��	� ��
�	�%���
�$
����#��	�
���
�$
()�
���
&#�	���
!�	�
�	�������.
��+����
��
�	�%����
!�	�
��
� ������$���
���
,�	����
�	�+��+��
�������
!�	�
+������	��
!��
��
��	������
���
�����	�
$�	
���
���� ����	,��!��
��	����.
��	��
��
������
��&�
�$
��+
$�+��
�	���
!��
���	��	����
�++�	����
��
���� ��
�����.

���� ��	�
�	�
��,�	��
�����������
��
��	
����-.
D�	���
��
	�+	�������
�$
��
��	��+������
�	�,��
��
%�
���� ��$$�+���.
 B�
 ���
 ��	�$�	��
�������
 ���
 ��
��	��+������
 ����
��	�
 ��
 ��
 ����-
%�+����
�$
 ��
���� $����+���
��+����,�.
��
	����	+
����
!�
+����
���
+��������-
+���	��
�%���
!�
���
�!
���-
���� ��	��+������
!�	�
��,����.
��	�
��
�
���������
�$
����+����
%���.
��
������
!��
�
+��,�����+�
���� ������
	�+	�����
�	���
��,�	��
���!�-�.
E�
����
��
���-
+����	�
�
������
��&�
���
�����	
���� �$
 ��
 ����
 +�	�
 �	�$���������.
 ��+����
 ��	�
 ��
 �
 ����������
 	���	����
 ��
 �����	
 '��	�
��	� !����*
�$
��
������
��&�.
��	�
��
��
$�+��
�	����
!�
���
���
��++���$���-
���+���
��
������
��
� �$
	���+���
��
����#��	�
���
�$
()�
���
&#�	���.
D���	�
	����	+
��
!�		�����
��
�	���+�
��
���� ����������
��	���+��,�
�$
���
�����	.
D��	��
!�
$�+����
��
()�
���
&#�	��
���
��
���
����
���
���� !�
���
���
+������	
����	����
������
��+
��
���-��	��+-�
�-��+��
�������
�	
��+���
���������.
���� D�$��
!�
�	���
��
������&�
��
%���
�$
��
��	�������-
�$
��
����	���	
%-
�	�,�����
�
��	�+��	��
���� �����
 �	���+��
 �$
 1��������
 !�
 �����
 ���
 ����
 %-
 ���+������
 ��-
 �%��	��������
 !���
 ��
���� ����	,��!�.
8�,�	������
��	�
��
�
����	���	
%���
�7�����.

���� 
���� %�������	��!�������������	
&��������������� ����
��,��,��
��
��
����+�	�
�-�����
�����-�
��	����
�-��+�����
��	��+����
���
���������
��	� ���-
 ��+	�������-
 ����	���������
 	����.
 6	�%����
 �	���
 �,�	-
 ��-
 ���
 ��
 ���
 �,�
 ���-
 �	
��
� �������	
���������.
;����	�
!�
��	��-
��,�
��	�+�����
���
�7��+�
���
��
%�
$����!��
!���
���
���� ��++���
��
���
��,�	������.
E��
��
������
��
�
��-��
�$
�����	���
���
��,��,��
!�	����
!��
����



����

���	�
��
$���
��	���	�
��
�
+����7�
�$
������
	����+�
���
+����%�	�����.
D�	
���
�	�
��!
�,����+�
���� %����
���	��+��
��
%����	
+������+�����
���
+����%�	�����
%��!���
��
��$$�	���
����
+�	�
���� �	�$���������
������.
�
 �-�������+���-
 	�,��!
 ��
������
 ��
���
���!�����
�%���
���
 �7�����
���� ����	,������
���
$�+��
��
����#��	�
���
�$
()�
��
����	�-
���
+��%����
���	��+��
$�	
��
���� ���������	�.
6-��+�����
��	��+����
���
��	���
����
!�	�
������	
��
%	���
��!�
��
!����
���� �$
 ��	�	+�+��
 �����
 ���
 ���
 ��+
 ���	
 �++�����%��
 $�	
 ���	�,���
 1�����-
 ���
 ��+	������
���� �	�,����%��
��,�	��
�,����
���
����+�����
�		�	�.
D���	�
	����	+
�����
���
��
���������
��
��	� ��
�����	
���+	������
�$
��
���+���
���
����,�����
$�+��	�
�$
��
����
+�	�
�	�$���������
'�.�.
��
� ����
-��	�
!�	����*.
���
�$
 ����
���-�	�
����
������-
��
�%����-
 ��
�����
 ��
��
+���������-
�	�� �,��,���
�-����+�
�$
��
����+�	�
�-����.
��	�
��
�
����
�$
��	�
�+�����$�+
	����	+
��
%����	
�	�� ����	�����
!�+
��	�������
�	�
����
�$$�+��,�
���
+����
%�
���������
��
+����+��
����-
	������.

�	�� 
�	�� ��$��������	����
�	�� E�
�	�
�	���$��
��
���
�$
��
��	��+������
!�
����
��	�
��
��
$�+��
�	���
����	,��!�.
�	��



����

"��������
�	�� �� ������������������������������ ����������� !������ ��� ��"��#$�%�&��'���()��� &��*#� �*��!�)���	��  ��!&#+� ��)��),��#$�%� &��� *�-�����.�	/�0+�������		� �� �)%���1�2)*3��� 3)'�*)#�4)��#�&)��2��&�#%�5���* !��6��)��� !��� �&�&��*)�#�����.�/�0��	
� �� 7 !! �%)��8� ����)##�*�� &%)� 9##�)� �6� �%��*���� 9* ''��'�� &)� 2)*3��� 3)'�*)�:#)+�8�,�� *��
�� �% �( ��#&#��! $� �4�!);��% �(�����.�/�0+���
���
�� �� 8�!3- �%� 4� 2)*3��� 3)'�*�< *�3)�&�)-� ��%� �*�� � -%=*����)�&� >��&#�%�� ")���!� �#$�%� &���
�� ����.�	+����������
�� �� ?(�*�� 2�� ��-)�&#� ��7�� <�#&%�6� �5�� :�)#� �4��� �)� 7�)�� 5� 1%)� 4)! &��*#%�'� -)&,))*��
�� 2)*3��� 3)'�*)�:#)� *��1� 66��������)*&#��"?�����#�����.��/	0+��
�����
�� �� @!6#�*������*�����?�%�)*- �(���2)*3��� 3)'�*)��#)��*�&%)�:*�&)��?& &)#�5�����#$�%� &�$��
�� ����.��/�0+��������
�� �� A�!&)�� ��� 1%)()*#�%,)�'�*�&+� ?�%! 6�� �*�� 2)��%���*�#(�&&)!� �(� �!&)�� B� �!�*� �#$�%�!��
	� �#$�%�' &%�!��#$�%�&%)�����	.��/�0+�
�����

� 	� 4 $�A���7��66�*��4����,*)$�A�2)*3��� 3)'�*)#��6�<�*�� *��?%��&��!�(�* &��*�8 !6�!�6)� *������ &%)�4�#���6�8�'�>� �&��)�5�����
	
.���/��0+����������� 
� 4�(( *#�1���� ��#� 54�<5�����#)�4��� 9�*���45� <) �*�*�� *���)(��$� 9(' ��()*&� �*�@!�)������� �)&�C�6�)���2)*3��� 3)'�*)��)')*�)*&�� &�)*&#�� $���!�*�������

������ ��� ���*��),#�����A)�##�41��? *�������1 $!������� �!)*��<��?% '����������*�&��)�)66)�&#��6�!�*������ &)�(�-)*3��� 3)'�*)��#)��*��!�)�� ��!&#�8�(��#$�%�'% �( ��!�����.�	/�0+��������� ��� ��((�*��47�� <)����&)����7�2)*3��� 3'�*)#�  *��4�#���6�8�'� >� �&��)#� �*�@!�)���)�'!)������� 4)��),��6�&%)�����)*�)��"?�����#�����.��/��0+	���������� ��� �!$*)�2��2� �!)$���8����� �� �!) ���������**)!!� 4��A�!!� (#���� > %)$�1�� )&�  !�����)##�*����	� '�&)*&� !!$��* ''��'�� &)�'�)#���-�*���*��!�)��' &�)*&#+��)�)!�'()*&� *��'�!�&�#&��$��6� *��*&)��)*&��*���
� �*�'��( �$�� �)�/&%)�@�19�?�49�1�#&��$0�2���8) !&%�?)���)�4)#) ��%�����.��/���0����� ��� �����5���2�$ *�� �1��� #��������$*)�5��@!�)��' &�)*&�')�#')�&��)#��*� !�*��&)�(� *C��!$&������� -)*3��� 3)'�*)��#)� *����#��*&�*� &��*+� �D� !�& &��)�#&��$�5�7)*�9*&)�*��)������.��/	0+��
���������� ��� �*&%�)�)*#� ?�� 8 -� �)*� 8�� �)&��������� �)�)��)!)���� �)�� )#)*))�� 5�� �%��#&� )*#� 1� >��#&����� -)*3��� 3)'�*)� '�)#���'&��*#+� E� !�& &��)� #&��$� �6� ' &�)*&#F� ')�#')�&��)#� � *� > (� �%$#��� *����� ����.��/�0+����������� ��� �*&%�)�)*#� ?�� 8 -� �)*� 8�� �)&������ ��� �%��#&� )*#� 1� 1%)� !)##)�� )��!;� 9*�&� &�*��  ����� -)*3��� 3)'�*)�'�)#���'&��*��*��)*)� !�'� �&��)�?� *��5����(�8) !&%�� �)�����.��/�0+����
����� ��� � ��� 5��� � � * �%� �5�� G��*�� 4��� ��� 66)�&$� �� H�),#� �6� �)*)� !� '� �&�&��*)�#�  *����	� -)*3��� 3)'�*)��#)�#��*�-)*3��� 3)'�*)#+� �D� !�& &��)� * !$#�#�?���?����)������.��/�0+������
���
� ��� �)���) ��7��7�)*�*����7�)*�)��?��@I��**�����?$#&)(���(��)!��6��%��*���-)*3��� 3)'�*)��#)�����  (�*��( &��)� ��!&#����*���)*&�8) !&%�����.��/�0+�	��
������ �	� 1��*%)�(��������&%)� '$��*�&%)�)!�)�!$��C'�7)��*&�!�����.�
/�����0+�����	����� �
� 2�)&&� 5�����*��*� 2�� * �)()*&� �6� -)*3��� 3)'�*)�(�#�#)�  *�� �)')*�)*�)� ��#&� ��)#������� ����.�	/�0+���������� ��� 1J �� �� ��� �! �#)*� 1�� 8 *� !� ��� ?���&�)�&� ?� 2)*3��� 3)'�*)� '�)#���'&��*� 6��� ' &�)*&#� �*����� &�) &()*&�6���������#)���#���)�#+� �* &��*,��)���%��&�#&��$��*��)*( ��������K�����2����#$�%� &�$����� ����.��+��	����� ��� � �&�*����1 (-!$*�4���%()��?��1 **)*- �(����*�)��� &��* !��*&)��)*&�*�&���)���)�&%)��#)���	� �6�'�&)*&� !!$��* ''��'�� &)�()��� &��*#� (�*���!�)�� ��!&#�/���@A�4�#&��$0+�'��&���!�6��� ��!�#&)����
� � *��(�3)��&�� !�149�<?�����.��/	�0����� ��� > ��)!!�2��?% (J��?��� !&�*���� * ��*���%��*�����#) #)#� �*�&%)� 6� �!�)!�)�!$+����)�&% *� J�#&�����  �%)��*��&���!�*�� !�����)!�*)#�� *��% �(�5�����.���/�0+	
�
������ ��� ?�%�!�*��5��7)--)*�8��H))%�6�<5��8  �J)��4�#� ('�>���)'�)#���-�*��()��� &��*��*��)�$�)!�)�!$����� ' &�)*&#�,�&%�(�!&�(��-���&$+�&%)���),��6���&�%�7�#���D� !�& &��)�#&��$�2���> (��� �&�����.��+�������



����

��� >��#)&!�*�� <�� ���)� ���� 7J)�-)��� ��� H�#&� 7�� �66)�&� �6� �*&)��)*&��*#� &�� �)���)� '�&)*&� !!$����� �* ''��'�� &)��#)��6�����#��*�*��#�*��%�()#+� �#$#&)( &����)��),��6�� *��(�#)����*&��!!)��&�� !#�2������� 7)�� &������.��+������� ��� <)� �)�>��?& �)$����1����&&)�?����##���5����$,����%���5��7� % (�9���)&� !� 9*&)��)*&��*#�6�����	� �('����*��&%)� ��'&��*��6�#% �)���)��#��*�( ��*��-$�%) !&%� �)�'��6)##��* !#����%� *)�� & - #)���
� ?$#&�4)������.
����� ��� "),( *� 4�� 5�%*#�*� �� ��)#���-�*�� ����#� �6� �)')*�)*�)� �*� �)*)� !� '� �&��)�� � �&� 2����� 2)*3��� 3)'�*)#���#&�> (��%$#��� *���������� ��� A�!��*#�*�?�>���#�����'�()&%���!��$+� ��)��),�9*&�5�?���4)#��)&%���!��

	.�/�0+�	���������� �	� 1�*�����? �*#-��$������ ���5���*#�!�� &)�����&)�� �6����)'��&�*��D� !�& &��)��)#) ��%�/�@4�E0+�����  �����&)(��%)��!�#&�6����*&)���),#� *��6���#�����'#�9*&�5�E� !�8) !&%�� �)�����.�
/�0+��
�������� �
� ��LE��� ?�6&, �)� 6M�� D� !�& &��)� � &)* * !$#)� 9*+� ?�6&, �)� H�� )��&��� ?�3� !6��#�%�*������ 7(-8��2)�!�*���)�&#�%! *���
	
���������� ��� 9*#&�&�&)��6��)����*)���((�&&))��*�E� !�&$��6�8) !&%�� �)��*�������##�*��&%)�E� !�&$��% #(+���	� ��"),�8) !&%�?$#&)(�6���&%)���#&��)*&��$�A #%�*�&�*�/��0+�" &��* !��� �)(�)#���)##�/:?0���'$���%&���
� �����-$�&%)�" &��* !��� �)($��6�?��)*�)#��!!����%&#��)#)��)�.���������� ��� ?�%�!!� 9�� B�!!� 5��� 8 �&)�� ��� ���( �)�� 5� �*� �*&)�� &��)� (��)!� �6� ' &�)*&��)*&)�)�*)##� ��  ����� #$#&)( &����)��),� *����*�)'&� * !$#�#��<�?�@*)���������� ��� �)� ?�!� ��� ����)*�)+8)!'�*�� ')�'!)� %)!'� &%)(#)!�)#��� �)��),��6� &%)� )���)*�)� ��*#��)��*������ ,%)&%)���&��#�,��&%,%�!)�&��#�''��&�#)!6�( * �)()*&���)���)����������� ��� 2��)*%)�()��1��<��������8�!( *�8��7��(- �%���� &�)*&�#)!6�( * �)()*&��6��%��*�����#) #)����� �*�'��( �$�� �)�5��������.�		/�
0+���
�������� ��� 4 ��5����*�)�#�*�<���9*���1?��>� *�)!�4����((�*�� &��*�9*&)��)*&��*#�� �)�����66)�)*�)��*����� ��*�)�# &��*#� 2)&,))*� �%$#��� *#�  *�� � &�)*&#+� �� ?$#&)( &��� 4)��),� �6� &%)� ����)*�)��)�� � �)���	� ����.��/�0+����
���
� ��� > �()������<)� �)�>��1����&�<��7��(#% ,�5��8 ��)$������7�, *�5<��)&� !����*&)��)��� &��* !����� ( &)�� !#+�)66)�&#��*�'��6)##��* !�'� �&��)� *��%) !&%�� �)���&��()#����%� *)�� & - #)�?$#&�4)������ ���	/�0+������
	����� ��� ����*&% *� �����7���)� 1�� 7! #3���� ����*�( !� �*&)��)*&��*#� &�� �)��) #)� !�*��&)�(� �#)� �6����� -)*3��� 3)'�*)#� �*� '��( �$� � �)+�  � #$#&)( &��� �)��),�  *�� ()& � * !$#�#� 2�� 5� 7)*� �� �&����� ����.��/�
�0+)����	����� ��� 7��(#% ,� 5��� ?%��� *� <�� 1%�( #� 4����, &&� 7�� >� #)�� ��� 2)��� <�� )&�  !� �% *��*�� '�����)������ -)% ����+� *���)���),��6�#$#&)( &����)��),#��6��*&)��)*&��*#��)��� �)�����.�
/	�?�''!��0+9���������� �	� >��-�#%�?�<�����)%!�����<�)-��>��< (�8���<),�#��<��")!#�*�5��)&� !����% �( ��#&K�%$#��� *���	� ��!! -�� &��*�&��@'&�(�3)�2)*3��� 3)'�*)�:#)�6����*C�)&$� *��?!))'�?$('&�(���*&��!��*����( �$�� �)���
� 5��% �(��� �&�����.��/�0+����������� �
� ��!!( *� A2�� <)-! *�� H1�� ?&)�)*#� <�� @I��**��� �� 5�� 4���%) �� ���� 7�!-)�&� �<� ��%�)��*��  ����� #�#& �*)���)���&��*� �*�-)*3��� 3)'�*)��#)�&%����%� �('!)()*& &��*��6� *� �) �,��)�(�!&��#&� &)��������  ''�� �%�5��!�*��% �(�1%)������.��/�0+����������� ��� 1 **)*- �(� ��� � �&�*� ��� 1 (-!$*� 4�� 2)*)�)&&�� ��� �%()�� ?� 4)���&��*� �6� �* ''��'�� &)����� -)*3��� 3)'�*)�'�)#���'&��*#�  (�*���!�)��  ��!&#� &%����%����)�&�' &�)*&�)��� &��*+� &%)����@A�4����� �!�#&)��� *��(�3)��&�� !�5����9*&)�*��)������.���/�0+	
��	����� 
����



� ,,-

< ,��#""��0#�����#�0���$�/'���#�0���&��/',��#""��0#�����/��� ���������������� ���� ������ ����� ���� ����������� .�������������������� #���'��������34� ������������������������������)��������#���������:���#���)�����/����������3��������������'����		��������#�� ���������� ��� ����������	����������������	����	����������	�����7������������������� ���� �������� 	���������?������ ���������� ��������/��3��������� ����4���������  ��� ���� ����� �)� ����� 7=������������� ��� ���.�������� ������ ����%�����������������������������������������������/����������������������������������������	� ���� /����������� ���� G�������������3� ���� ��������������������� ��.���� �.���������������������'��������������������.�����������'������������������������ ���������������#��������������������#����������������.�����)�������'�����������������������.����
 ��� ���� 7�������#�������� ���� #��� '��� ���� �34� ��������  ��� ����������������� ����������� ����  ������� ��	� ���� ������������ ���� ��������������������� /���������� �������=��������%����������/�� �������������/�������� ��������������������������������������� ������������������#����������������������)�������������	������6���������7���3�����������������4����	��=����������% ����#��������.���������	���#�����������������3����������������������%�����#�������:
�����������4���������������������������������9��������������������9�	�����������	�����������'������������.�������������������������%��������#���������������'����������%� ����������������������������������� �������������������������������������������7�������������������������������������������������3����%��� ��������/��������������7�������#�������� ��������3���������#���'��������34� ��������������� ��� �����������	�����%�	���������������������)�/�� �������������%���3���������3'���������������.���������#��������������#������������������������!�3���������� ���� '��������� � �� ���� ;�������� ���� ������������� %��� ���� ���� ����� ����3����������������������������.�����)�����������/�� ������������������������������� ���������� ���� '���������� ���� #������������� /��������������������� &%��������)� H����)��	�����������������(� ���� /���������� #��� 7�������#�������� ������ #��� '��� ���� �34� ��������	
���������������� '����	� ����� ���.�������� �����	������� !��� ����������� ���� 	
�� ���� !��������������.���!=�������������������������������%���������������������G��������.���������������H������������������@��������?������������������	������������������������=����'�3����������������	��������������	�� ����% �������#�������������� .�������������������������.�������	������3����������=���D��������)���� ���������'��
�	�����������������������������������D�����������������#������@���'������������



� ,*+

���$�#/$���#��.��	�����	�������������������������	�'��������3����������������������3����������.��� � ����������)� ��� ��������������� ����#���� ��� �����#�� ��������������������	� �������	3	�������%����#��������������������	���������	�������������������3�����������������	���������3����� ����4����� ���.������ ������ ����� ��� ��  ������ �������������� �	� ���� ���������� ��������.�� ��.� ����������� ���  �� ��#�������� A��� �	� ������ ����������� ��� ���� �������3���������������������%����������� ������)� ���������� ���������� ���������������������������������� ����������  ���� ������ ��������� ���� �������������� ��� .���� ��� ������ ���������������������������D��������	���������������������#���������������.������������ ��������������� ����������������������3������������ �����	�'��������3�����������������������������#���������������� ��������������������#�������������������������������.������������������������������	��������3����������������D������������	�������������#������������������.�����������������������������	��� ����3����� ���� ��� ���� ������� ��� ������ ���������� %�������� ��� .������.� ��������� ����� ���  ���#�����)�	���	�����	��(�������������������� �������� (���������	����	����������������������������������	����������#��� ����������������������)�	���������������[���������	�#��.��D������������������ ���	����������������������������3����������	�'��������3�����������������������������������"��������������������������� �����������������������������3���.��������3�����������������3�����������������������#������������3������������ ����������������	�'��������3���������� ������������ ��������� �������������� �	� ��������)� ���� ��3���#������ �	� ������3�������� �������������� ���� ���� �F�������� �	� ���� �����������#�� ������������������� ���������	������������������#�������D���K�������	������F�������������������������� ����		�������� ��������� ������� �������� �����#������ ��� ���� ��#����	� ��������������������������������	����#�����������������������&�����������)��������)������	���������(������������������#���������	�����3��������������������	�'��������3��������D�������������#����������	��������������������������	�����������������		������������������3����������������������������������������� ����������������D�����������������������	�������������������� ������������� ��� ����������3�������� �����#��.�� �������������	����3��������������)� >�������������3������)� �����������	� �����������[�������������������� �����3���������������	������������������������#���������������������	��������)������#�������	�������3����������������������������������	������������������.����������� ����������3������#������������



� ,*,

8 �� &%������������#�$��&�#�������&� #$�!������� #����������� ��������#�� ������������� .����� #��� ���� �����#��������� �������������#��	����� ����  ������� ���� #���� �� ������������ %���� �� ����������� .������ ��� ��������� 	
������������������������������"��#��������������������� ���3��������	����G��������������� ������������ 	
�� ������������������4����	��������� ����"��#����������� ���� �������������������#��������.���������������	
���������� ������� �����4��������������������/��=		�����������  ���������� ���� ������������� '������� ���� ���� �������� 7���������� ���� ���!��������������������������&� #$�!�7�9��������%)�D����I)���������)�4�������)�G����4)�/��������")����������I��&*+,8(���������3�������������� �����#���������������������� ����������������������������������� �	�  ��������������� ���� �3�����$� �� ���������� ��#��.�� ���	� 5$�<<0<������$MM�������M,+�EE,EM����>�<<0<����(� G���������� ���� 4�������������)�  (� %��.���� ���� ���3� ���� %������������������)� �(������	
����������7�������������)��(�'������������������ �������4�����������	���������4��3����)� �(�;�������� �.������)� 	(� %��.������� ���� ��������������� �������� �����)� �(�G��3������������/��	����������������������)��(���������������D� �����)� �(������#�����.��3���������� ���������������������	
������C ���� ������������6��������������������&� #$�!�99�/��������")�G����4)����� ����:)��! '#��)����������I)���������)�:��3����I��&*+,8(��"��������������������
��������7����������������#���'��������������������34� �������� ���������������������������
������������6�����D������/������G6�4����������B�.�S����������$MM���$�,+�,+<<M�3+E,-3<+-5����(� "������
������  ��� �������.������)�  (� ��������������� ���� ���� �����)� �(� /��	���������������������������&� #$�!� : 9��! '#� �5� D����� ���� B)� ��������� I)� G���� 4)� ������� �)� /�������� "��&*+,8(��������������������������������	� ��������������������3�������������������������3����W���������	�������������� ��.��������3��������������������3��������	�����������	�5$�25,2������$MM�������M,+�EE,EM����>�25,2����(�G��������������4�������������)� (������	
���������������������)��(������������������������ �����)��(�G��������������/��	����������������������)��(���������������D� ��3



� ,**

����	
����������������)�	(������#�����.������������ ���������������������	
������C ��3�� ������������6��������������������&� #$�!�;�9��! '#��5G����4)�D����I)����������I)���������)�/��������"4&*+,8(��7���3����� ���� �	�  ��������������� ���� �3�����$� �� K��������#�� ����� �	� ��������X� �������������������	���������X��������������������� �����#����	����������������	��������	�����������	����	�������������&��������(����(�G��������������4�������������)� (�D���������������������)��(������	
������������3������� ���)� �(� �����	
������ ���� �����������)� �(� ��������������� ���� ���� �����)� �(�G���������� ����/��	������ ����������������)� �(����������� ���� D� ������ 	
�� ��������3������)� 	(� �����#�����.������� ��� �� ����������������� ���� 	
�� ���� C ���� ��������� ���6����������������



� ,*0

> �#� �#����A��������"������
������ ���������������������������������������������� ��� �������!���������������������.�������=������!
������#���	��������	����������	���=��������������������3����4�������������������� ���������������� �������������������� ������������	�����������������������)�����������%� ��������������#����/������������������
���������4��������	���������������	���������������.�������3 �������:���������������������������������@�� ����� ������������!
������������#��%���3������)���������������������������������������	
������������������	������������������3����������� ����� ������������".��/�������)������������������� �������� �.������6��3�������  ������� �����?��������� ���������������������� I=������������ 	
�� ������ ����������'������������������������������������������������ 	����������:
�������������'������	���������4������ ����������������	
��������.���#������%�����������������>����������D��3���3G������34����������!
������'���������	������D����������
	���������������������������������%� ������� ����������)� ���������������� ������	����������3�������G=��������������G���������������4�����G��������I������D���� �������	
�� �����	��������)�����=���3���� ���� ����#�������� "������
������ ����� ���� ���� ����������� ����� ����� ���� ��������3���������	����	������������������������%�����4�����#�)��������/���#�)�B������D����� ���)�J��������� ����������)� B������ G���� ���� �#�� J����������� ���� ���@��� ����� ����� ���� 4��3���������������)� ����� ������ D��������� ������ ������ .���������	�������� �������������������������������������������=������.�������%�������@�����=����������������!������������������!��������������)������������������6��� ��� ������� #�������� �� ���� '��� %���� 7��F)�?������ /����)�������� '��������� ����������� B� ����=����� ��������� 	
�� ����� ���@�
�����"������
������ .�������������� ��3��������������������?������������������������ ������������������� ����������������� 
��������������
�	�����������������������)�������������	������	��������G��	��	
��������%� �������� ������)������������������������������������3�
�������������
������������������	
���������������?���37�	�3'�����������������7� ������������������������������%� ������.��������



� ,*1

9 ������&#�4������&#�4B����#���#$���-'�$)��-'$&�-'����5������$4���$/� �� �� �� �� �� �������� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �



� ,*;

� �



� ,*4

7 ������$#$$&�-'��� &%�����������$#$$&�-'������-'���������������������������
��� ����	������������!��
��"������#���������������
������)������ ��������%� ������� �����������������	���������	��#��2	����)����������������#������������� �����:��������������	�������������� ������������������� ����  ���������>������.<������� ����� ����������� ������������3������� �������� �����%���� �� &%�	����� ���� H���� ���������������()� '���� ����3����� ����  ���������>�������������������������� ���!������#�������������)��������������������������� ������������������!���#�����������������������������������������B ����
	����#������������������������.��������������������������������� �.�� ����� �����������������������#���������)�������������������������#�����������������������������!�������� ���� ������ ��������� 3�	�.���� ���� ���������� #��� ���������� 
 ����
	�� .������������������������������������������������ �"���������	�$�������������������������������������������������������������������������


