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Abstract: Long-term use of benzodiazepine agonists is widespread, although guidelines recommend short-term use. Only few controlled studies have characterized the effect of discontinuation of their chronic use on sleep and quality of life. We studied perceived sleep and quality of life in 92 older (age 55-91) outpatients with primary insomnia before and after withdrawal from long-term use of zopiclone, zolpidem or temazepam (BZDA). BZDA was withdrawn during one month, during which the participants received psychosocial support and blindly melatonin or placebo. An extensive questionnaire was used to study perceived sleep and quality of life before withdrawal (baseline), and 1 month and 6 months later. 89 participants completed the 6-month follow-up. As melatonin did not improve withdrawal, all participants were pooled and then separated based on the withdrawal results at 6 months (34 Withdrawers versus 55 Nonwithdrawers) for this secondary analysis. At 6 months, the Withdrawers had significantly (p < 0.05) shorter sleep onset latency and less difficulty in initiating sleep than at baseline and when compared to Nonwithdrawers. Compared to baseline, both Withdwavers and Nonwithdrawers had at 6 months significantly (p < 0.05) less fatigue during the morning and daytime. Stress was alleviated more in Withdrawers than in Nonwithdrawers (p < 0.05). Satisfaction with life and expected health one year later improved (p < 0.05) in Withdrawers. In conclusion, perceived sleep disturbances, day-time fatigue, and impaired quality of life may resolve within 6 months of BZDA withdrawal. These results encourage withdrawal from chronic use of benzodiazepine-type hypnotics, particularly in older subjects.




Introduction
Insomnia is a frequent problem among older individuals. Z-drugs and other benzodiazepine receptor agonists (here BZDA) are recommended for short-term treatment of insomnia only but their long-term use is widespread [1-4]. Chronic BZDA use in older adults is associated with increased risk for adverse outcomes such as balance difficulties, falling, cognitive impairment, dementia, and increased mortality [5-13]. 
Various strategies have been applied to improve the quality of hypnotic prescription and to withdraw BZDA hypnotics from their chronic users [14-19]. In Finland in 2009, i.e., when this study was started, sales of BZDA hypnotics were 51.4 defined daily doses (DDD)/1000 inhabitants, and zopiclone and zolpidem together with temazepam accounted for over 90% of the total hypnotic sales [20]. 
Only very few controlled studies have involved the effect of withdrawal from the long-term use of BZDA hypnotics on sleep and the quality of life in older people [21,22]. Our purpose was to investigate, as a part of our Satauni- BZDA withdrawal trial [23], how older chronic BZDA users perceive their sleep and their quality of life before and after withdrawal. Accordingly, we compared the subjective sleep-, freshness-, and quality-of-life parameters of those participants who totally withdrew from BZDAs to the results of those who continued or only reduced their BZDA use as hypnotics. Furthermore, we compared these parameters at follow-up points at month 1 and month 6 to their baseline values. 

Methods
Study design
The details of study design, the participants, and the BZDA withdrawal results of our Satauni study have appeared earlier [23], but no results on the effects of the BZDA withdrawal on the sleep and quality of life have been reported previously. In short, we performed during the years 2009-2010 a randomized, double-blind, placebo-controlled, parallel-group study on the efficacy of daily melatonin (2 mg) in BZDA withdrawal during a 1-month period and a double-blind 5-month follow-up (Figure 1). Randomization codes were decoded only at the end of follow-up. As melatonin did not improve withdrawal, the groups were pooled and then separated based on the BZDA withdrawal results at 6 months (34 Withdrawers versus 55 Nonwithdrawers) for this secondary analysis. The study protocol was approved by the Ethics Committee of Satakunta Hospital District (2§/7/2008) and by the National Agency for Medicines of Finland (218/2008; EudraCT 2008–0006795-30).
Study population
Participants were primary health care outpatients who voluntarily entered our BZDA withdrawal study. A physician met the potential participants for screening and recruitment. Written informed consent came from each participant before the study began.
The participants, men and women, had to be at least 55 years old and be chronic users of zopiclone, zolpidem, or temazepam as hypnotics, defined as one month or longer regular night-time use. The hypnotics must have been prescribed according to DSM-IV criteria for primary insomnia. The key exclusion criteria were concurrent use of other benzodiazepines or antipsychotic or anti-epileptic medications, a history of alcohol or drug abuse, severe anxiety disorder, or other severe psychiatric or neurological diseases, cancer, or smoking of more than 10 cigarettes daily. Of the 92 initially recruited participants, two dropped out during the BZDA withdrawal period and one during the follow-up. We report here the sleep and quality of life data of those 89 individuals who were followed up for 6 months (Figure 1).
Interventions
At baseline, a physician provided psychosocial support and individual sleep-hygiene counselling, including discussions with participants about regular sleep rhythm and the influence of the following on sleep: normal changes in sleep patterns related to ageing, the situation regarding the bedroom and bed, exercise, diet and alcohol use, coffee and stimulants prior to sleeping, deep and calm breathing, and psychological and physical relaxation in bed. If they were not asleep within 15 minutes, they were counselled to rise and do something relaxing [23].
The physician performed a clinical examination and, in agreement with the participant, determined an individual withdrawal schedule. Most often the recommended reduction from the initial BZDA daily dose was 50% per week. Among those participants with the highest BZDA dose, the reduction was 25% per week. The physician informed each participant as to possible withdrawal symptoms, especially rebound insomnia. The psychosocial support was further continued by a nurse who provided supportive visits once a week during the withdrawal period and was available for advice by phone.
Measurements and data collection
Interviews completed by questionnaire took place at baseline, after the 1-month withdrawal period, and 6 months after withdrawal initiation (Figure 1). At baseline, we collected socio-demographic data and data on health and disease, including m mood measurement by the Geriatric Depression Scale 15 (GDS-15) [24]. We scrutinized BZDA use by interview at baseline and at months 1 and 6. In addition, we measured concentrations of zopiclone, zolpidem, temazepam, diazepam, desmetyldiazepam, and oxazepam in plasma samples drawn at baseline and at month 1 [23].
The nurse performed baseline measurements. Subsequent contacts with the nurse consisted of interviews, measurements, and psychosocial support (at weeks 1, 2, 3, and 4 from baseline). Participants also had the option during the withdrawal period for psychosocial support sessions with the physician. The nurse’s follow-up re-assessments occurred at months 2 and 6 after withdrawal initiation, and the physician’s follow-up examination was at month 6 after withdrawal initiation (Figure 1). 
The structured questionnaire included questions derived mainly from the Basic Nordic Sleep Questionnaire (BNSQ), which is a valid tool as a quantitated measure of subjective sleep complains [25]. These questions assessed the insomnia-related symptoms, such as length of sleep onset latency in the evening, frequency of difficulty in initiating sleep, frequency of awakenings during night, and use of additional medicine (hypnotic) at any nightly awakening (Table 2). Questions regarding following-day freshness mapped too early-morning awakenings, fatigue in the morning and during daytime, sleepiness during daytime, and compulsive sleepiness on weekdays (Table 3). The quality-of-life questions assessed the life quality in general, and self-perceived stress, satisfaction with life, self-reported health, and expected health 1 year later (Table 4). Quality of life was mapped by the visual analogue scale (VAS) at 0 to 100 mm (0 = worst, 100 best). Other questions included three to six alternative answers. The answers represented the situation from the 3-month period before the beginning of BZDA withdrawal ("baseline”), from the 1-month period after beginning of withdrawal (”month 1”), and from the 3-month period before the end of the follow-up (”month 6”). 
 Final study groups and Statistical analyses
We pooled various parameters of sleep and quality of life among all 89 participants who completed the follow-up, and these data we analysed based on the BZDA withdrawal persistence results at month 6, independent of whether the participant had been double-blindly on melatonin or placebo during the actual one-month BZDA withdrawal. The two groups formed were those 34 participants who had completely withdrawn from use of BZDA at month 6 (Withdrawers), and those 55 participants still on BZDA at month 6 (Nonwithdrawers). 44 of the Nonwithdrawers had reduced their BZDA doses or had been without them for some time after the withdrawal, but they failed to totally abstain from BZDA. 
Categorical variables are described as counts and frequencies and continuous variables by medians and ranges or by means and standard deviations. Differences between the Withdrawers and Nonwithdrawers underwent testing by Student’s t-test, the Tukey-Kramer test, or by the Mann–Whitney U-test, when appropriate. Variables measured with ordinal or nominal scales between the groups were tested by the Chi-square or Fisher’s exact test. The differences in changes between and within the groups were analysed by cumulative logistic regression using Generalized Estimating Equations (GEE) with an independent correlation structure and described as Cumulative Odds Ratios (COR) with 95% Confidence Intervals (CI). Group and time interaction effect between groups was not significant. Continuous variables were calculated by Least Squares Means with standard deviations, and p-values calculated to compare groups at different follow-up points. Due to multiple comparisons, p-values were adjusted by the Dunnett-Hsu test. P-values < 0.05 we considered statistically significant. For clarity, only p-values, without COR and 95% CI, are given in the text. The statistical analyses were by SAS version 9.2 and Enterprise Guide version 4.1 (SAS Institute Inc., Cary, NC, USA).

Results
Patient Characteristics 
 The groups differed significantly only by age (Table 1). Withdrawers were somewhat younger (median 63 years) than Nonwithdrawers (median 67 years; p = 0.041). At baseline, the groups did not differ in number of medications, in duration of regular sedative hypnotic use, or in percentage of participants using antidepressants.
Sleep variables
Sleep-onset latency. The sleep-onset latency was similar in both groups at baseline (Figure 2). At month 6, the latency in the Withdrawers was shorter than in the Nonwithdrawers (p = 0.017), or when compared to the Withdrawers’ latency at baseline (p = 0.006) (Table 2). In the Withdrawers, the percentage of those participants with sleep-onset latency > 30 min decreased from 52% at baseline to 24% at month 6 but remained unchanged (51%) in the Nonwithdrawers (Figure 2).  
Difficulties in initiating sleep. At baseline, most of the participants in both groups every night had difficulties in initiating sleep. At month 6, the Withdrawers had fewer difficulties than at baseline (p = 0.002) or compared to the Nonwithdrawers (p = 0.042).
 Nocturnal awakenings (Table 2). No significant differences emerged in nocturnal awakenings between the Withdrawers and Nonwithdrawers at any time-point. 
Additional medicines at nocturnal awakenings. At baseline, 26% of the Withdrawers and 18% of the Nonwithdrawers nightly used additional sleep medicines, but both groups had markedly reduced their use of additional medicines at month 1 (Figure 3, Table 2). At month 6, none of the Withdrawers used additional medicines (p < 0.0001 vs. baseline), with a significant difference in their use between the Withdrawers and Nonwithdrawers (p = 0.034). The Nonwithdrawers also used additional medicines at month 6 less often than at baseline (p = 0.003) (Table 2).
Length of sleep time. No significant differences emerged in the length of total sleep time or sleep during nights between the Withdrawers and Nonwithdrawers (Table 2). Compared to baseline, the total sleep time was at month 1 significantly shorter in both groups, but sleep during nights was shortened only in Nonwithdrawers (p = 0.007). At month 6, both the total and nocturnal sleep times were significantly longer than at month 1 in both groups.   
Freshness the next day 
Early morning awakenings. At baseline, most of the participants in both groups suffered from too-early-morning awakenings once a week or more frequently (Table 3). At month 6, compared to baseline, early-morning awakenings were significantly less frequent in both groups (p < 0.05). 
Fatigue in mornings and during days. At baseline, many of the participants had in the mornings a feeling of non-restorative sleep. Compared to baseline, their morning fatigue and day-time fatigue were diminished in both groups at month 6 (p < 0.05 – p < 0.001). 
Compulsive sleepiness on weekdays. At baseline, the Withdrawers group suffered from compulsive sleepiness on weekdays more than did the Nonwithdrawers. Compared to baseline, compulsive sleepiness was diminished only in the Withdrawers group (p = 0.043) at month 6 (Table 3).
Quality-of-life parameters 
Quality of life (QOL). The groups did not differ from each other in QOL at any time-point as assessed by the visual analogue scale. However, in the Withdrawers group, QOL was improved at month 1 (p = 0.013) and at month 6 (p = 0.015) compared to baseline (Table 4), and Nonwithdrawers had an improved QOL at month 6 (p = 0.003) compared to baseline (Figure 4). 
Geriatric Depression Scale.  Differences in the Geriatric Depression Scale between or within the groups at any time points (Table 4) failed to reach significance.
Self-perceived stress. At baseline and at month 1, no significant difference existed between the groups as to stress. At month 6, the self-perceived stress was in the Withdrawers group less than in the Nonwithdrawers group (p = 0.039) or when compared to baseline (p = 0.029) (Table 4). 
Satisfaction with life. At month 6, satisfaction with life was improved compared to baseline only in the Withdrawers group (p = 0.012 (Table 4), but with no significant differences between the groups at any time-point. 
Self-reported health.  No significant differences in the self-reported health existed between the groups at any time (Table 4).
Expected health 1 year later. This parameter was in the Withdrawers better at month 6 than at baseline (p = 0.003), but it did not differ significantly between the groups (Table 4).
Summary of results. Effects of the complete BZDA discontinuation on insomnia-related parameters 6 months after start of the withdrawal are summarized in Table 5.

Discussion

Our results indicate that withdrawal from long-term use of BZDA hypnotics may markedly improve the sleep and quality of life of older adults with primary insomnia. Some of the parameters were improved also in the Nonwithrawers, probably because most of them also managed from time to time without BZDAs, or they had reduced their BZDA dose, or both. All participants had used zopiclone, zolpidem, or temazepam nightly for a long time until they entered the withdrawal. 
Studies on perceived sleep and objective sleep are known to produce somewhat differing results [26]. To investigate prospectively the perceived effects of withdrawal under natural home conditions, we assessed all participants thrice using the same structured questionnaire. The questionnaire assessed the main manifestations of insomnia, freshness, and quality of life [24-27]. Thus, our results also offer some hints as to their time-course after discontinuation of BZDAs. 
Rebound insomnia is usual in chronic BZDA users after discontinuation [28-29]. Anxiety, nightmares, and concentration impairments may also occur. Many of our participants reported rebound insomnia lasting a night or two after BZDA dose reduction, and the total sleep time remained shorter at the end of the withdrawal period in both Withdrawers and Nonwithdrawers. Self-perceived stress had, however, already diminished within one month. At month 6 in the Withdrawers group, several of the perceived sleep parameters had recovered, suggesting improved sleep physiology and that sleep had become more restorative. In general, our results agree with those of Belleville and Morin (2008), who reported overall improvement in insomnia, anxiety and distress symptoms in 15 chronic hypnotic users after successful discontinuation of sedative hypnotics [21]. In the study of Curran et al., in chronic users of temazepam, nitrazepam and loprazalam, withdrawers had higher health-related quality-of-life scores compared to continuers but their sleep ratings did not differ when assessed 12 and 24 weeks after beginning of the withdrawal trial [22]. In our study, most of the 89 evaluable participants had been long-tern users of the Z-drugs (zopiclone, 50 participants; zolpidem, 26 participants) and only 13 had used temazepam before the withdrawal trail. Thus, our results likely reflect the effects of Z-drug withdrawal, whereas the previous follow-up studies [21,22] have included no or very few chronic users of zopiclone and zolpidem. 
We have found previously that muscle strength and balance of these same Withdrawer participants improved within some weeks after discontinuation of BZDAs [7]. On the other hand, no significant improvement was evident in their attentional or psychomotor cognitive functioning, not even within 6 months after BZDA withdrawal [9]. In some other studies, minor improvement in cognitive functions occurs during longer periods after BZDA discontinuation [22,29].

Clinical implications
Clinical relevance of the present findings seems obvious provided that BZDA withdrawal can be implemented into primary health care. In our study, the percentage of successful withdrawers was 37% (34/92) of the long-term BZDA users, who voluntarily participated in this study. As the withdrawal improved several sleep, freshness and quality of life parameters in our cohort, it is likely that significant number of chronic BZDA users would benefit from discontinuation. Moreover, even a reduction of BZDA use may have positive effects on sleep. As BZDA withdrawal improves also muscle strength and balance [7], it can be hypothesized that risk of falls and some other adverse events could be reduced after BZDA withdrawal. 

Strengths and limitations of the study
Strengths. The present investigation is the largest follow-up study in the chronic BZDA users on the effects of BZDA discontinuation on several insomnia-related subjective symptoms up to 6 months after withdrawal. All participants had suffered from primary insomnia, and for a lengthy time, nightly, they had used zopiclone, zolpidem, or temazepam as hypnotics, as confirmed by interviews, medical and pharmacy records, as well as by plasma BZDA measurements [23]. Of the 92 participants, a high percentage (97%) were followed for up to 6 months. 
Limitations. First, our patient material was somewhat selected: individuals with clear misuse of drugs or alcohol, and those with significant psychiatric diseases we excluded. Yet, our participants were typical older outpatient insomniacs who had chronically used therapeutic doses of BZDAs as hypnotics. 
	Second, although baseline characteristics of participants in the Withdrawer- and Nonwithdrawer groups were rather similar, potential differences between the groups could have influenced the results. However, effect of the withdrawal on many parameters was statistically significant, both when the 6-month data of the Withdrawers was compared to their own baseline data, and when compared to the 6-month data of the Nonwithdrawers. Of note, the within-group comparisons are not affected by minor baseline differences between the groups, and the p-values were adjusted for multiple comparisons. 
	Third, we did not use polysomnography, actigraphy, or any other objective laboratory methods for sleep measurements, because we sought to discover possible changes in perceived sleep under everyday home conditions.  

In conclusion, successful withdrawal from BZDAs can improve perceived sleep, freshness, and quality of life of older chronic users of zopiclone, zolpidem, and temazepam. After a rebound worsening of some insomnia symptoms during dose tapering, improvement began, with positive effects on several sleep-related parameters, effects significant at 6 months after beginning of withdrawal. Some parameters improved within one month. The results encourage a gradual BZDA withdrawal, in chronic users. 
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Figure legends
Figure 1. Flow of participants. 
Figure 2. Sleep Onset Latency. Percentage of participants within groups of Withdrawers (Ws) and Nonwithdrawers (NWs) according to Sleep Onset Latency (>30 min, 10-30 min. or < 10 min) at baseline (0 month), and at 1 month and at 6 months after beginning of withdrawal from chronic hypnotic use. The participants were classified as Ws (n=34) or NWs (n=55) based on their withdrawal results at month 6. 
Figure 3. Percentage of participants within groups of Withdrawers (Ws) and Nonwithdrawers (NWs) according to use of Additional Sleep Medicines at nocturnal awakenings (on every night, on 1-5 nights/week, < 1 night/week) at baseline (0 month), and at 1 month and at 6 months after beginning of withdrawal from chronic hypnotic use. The participants were classified as Ws (n=34) or NWs (n=55) based on their withdrawal results at month 6.
Figure 4. Quality of Life, measured using Visual Analogue Scale (VAS 0-100 mm; 0 = worst, 100 = best), of Withdrawers (Ws) and Nonwithdrawers (NWs) at baseline (0 month), and at 1 month and at 6 months after beginning of withdrawal from chronic hypnotic use. The participants were classified as Ws (n=34) or NWs (n=55) based on their withdrawal results at month 6. For clarity, only mean values are shown. P-values refer to statistically significant differences compared to baseline values (NS, not significant).
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Table 2.   Sleep parameters at baseline, at month 1 and at m onth 6 in the groups according to withdrawal result s at  m onth 6. Withdrawers ( n =34)   disconti nued, and Nonwithdrawers ( n =55 ) reduced or continued their   hypnotic   use.  D ata are   number of participants (n) or  mean  values .  

     Parameter       Baseline,  p 1  Month 1 ,   p 1   M onth 1   vs Baseline ,  p 2  Month 6 ,  p 1     M onth 6   vs Baseline ,   p 2    

Sleep onset   latenc y   (min utes )         Withdrawers   (n )                     Nonwithdrawers   (n )   COR ( CI) ,  p 2         Withdrawers                    Nonwithdrawers    <10,  10 – 30 , >30         1,  15, 17       3, 24, 28       p 1   =1.000                                                                                                   <10,  10 – 30 , >30            1, 14,  19                       1,   18,  36    p 1   =   0.625          1.2 (0.5, 2.6)        p 2   =   0.659                              1.9 (1.0, 3.5)        p 2   =   0.039               <10,  10 – 30 , >30           0, 26,  8         1,  25, 27      p 1   = 0.017     0.3   (0.2, 0.7)        p 2   =   0.006   1.1 (0.6, 2.0)        p 2   =   0.821  

Difficulties    initiating  sleep   ( nights /week )       Withdrawers   (n)                    Nonwithdrawers   (n)     COR (CI) ,  p 2         Withdrawers                  Nonwithdrawers      < 1, 1 - 5,   ≥6       4, 11,  19        2,   10,   43      p 1   = 0.070                 < 1, 1 - 5,   ≥6           1, 24,  9            2, 35,  18       p 1   = 0.838     2.3 (0.9, 5.8 )        p 2   =   0. 073   6.7 (3.2,  14.1 )      p 2   <   0 .00 1    < 1,  1 - 5,  ≥6      8, 20,  6            3, 36,  15    p 1   = 0.042     5.6   (1.8,17.0)        p 2   = 0.002   8.6 (3.9, 18.8)        p 2   <   0 .00 1  

Awakenings  during  night   (nights /week)        Withdrawers   (n)                     Nonwithdrawers   (n)     COR (CI) ,   p 2         Withdrawers                       Nonwithdrawers    < 1, 1 - 5,   ≥6      2,  8,   24       3,   10,   42       p 1   =   0.855    < 1, 1 - 5,   ≥6      1, 10,   22      1,   13,     41      p 1    =   0.741       1.1   (0.5, 2.6)        p 2   =   0.762     1.0 (0.6, 1.8)        p 2   =   0.875    < 1, 1 - 5,   ≥6      2, 9,   23      6,   17,   31       p 1    =   0.599     1.1 (0.6, 2.2)        p 2   =   0.706   2.4 (1.2, 5.0)        p 2   =   0.017  

Additional medicine  during night   (nights /week)         Withdrawers  (n)                      Nonwithdrawers  (n)                     COR (CI) ,  p 2         Withdrawers                     Nonwithdrawers      < 1, 1 - 5,   ≥6     23, 2,  9     37, 8,  10       p 1   = 0.353      < 1, 1 - 5,   ≥6     33, 1,  0      49,   6,   0     p 1   = 0.244     17 (2, 142)          p 2   =   0.010   4.5 (2.0, 9.9)      p 2   =   0.0002      < 1, 1 - 5,   ≥6   34, 0,  0                   45,   7,   2      p 1   = 0.034          NA                        p 2   <   0 .0001      2.7  (1.4, 5.2)     p 2   =   0.0025  

Total sleep   time   (h )         Withdrawer s           Nonwithdrawers      C hange ( CI),  p 3         Withdrawers          Nonwithdrawers      Mean (SD)        6.7 (1.1)        6.7 (1.2)      p 1   =   0.953           Mean (SD)        6.1 (1.6)        6.1 (1.1)    p 1   = 0.819        - 0.6 ( - 1.1,  - 0.0)   p 3   =   0.038     - 0.5 ( - 0.9,  - 0.2)   p 3   =   0.001      Mean (SD)        7.1 (1.2)        6.7 (1.2)   p 1   = 0.068       0.4 ( - 0.1, 1.0)       p 3   = 0.121   - 0.1 ( - 0.4, 0.3)       p 3   = 0.919  

Sleep during nights   (h)          Withdrawers        Nonwithdrawers        C hange ( CI),  p 3           Withdrawers         Nonwithdrawers                 6.4 (0.9 )        6.5 (1.1 )     p 1   =   0.728                                                                 6.0 (1.7)           6.1  (1.2)     p 1   = 0.790     - 0.4 ( - 1.0, 0.2)     p 3   =   0.192   - 0.4 ( - 0.8, 0.1)     p 3   =   0.007        7.0 (1.1)       6.6 (1.2)    p 1   = 0.148     0.5   ( - 0.0, 1.1      p 3   =   0.072   0.1   ( - 0.3, 0.4)     p 3   =   0.847  

  p 1   = Statistical  significance between groups at baseline, at month 1 and at m onth  6 ;   p 2   = Statistical significance  for time effect  within each groups compared to b aseline; logistic regression analysis using G eneralized  E stimating Equations . Group x time interaction effects between groups were not significant;  p 3   = Statistical  significance for   time effect within each groups compared to baseline; repeated measures analysis of variance  using Dunnett’s method in pair wise comparisons. Group x time  interaction effects between groups were not  significant ;  SD = Standard Deviation; COR = Cumulative Odds Ratio; CI =  95%  Confidence Interval .  
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[bookmark: _GoBack]Table 2. Sleep parameters at baseline, at month 1 and at month 6 in the groups according to withdrawal results at month 6. Withdrawers (n=34) discontinued, and Nonwithdrawers (n=55) reduced or continued their hypnotic use. Data are number of participants (n) or mean values.

		    Parameter

		    Baseline, p1

		Month 1, p1

Month 1 vs Baseline, p2

		Month 6, p1 

Month 6 vs Baseline, p2 



		Sleep onset latency (minutes)

    Withdrawers (n)            

    Nonwithdrawers (n)

COR (CI), p2

    Withdrawers           

    Nonwithdrawers

		

<10, 10–30, >30 

   1, 15, 17

   3, 24, 28    p1 =1.000      

                                                                              

		 

<10, 10–30, >30 

      1, 14, 19             

      1, 18, 36   p1 = 0.625

    

1.2 (0.5, 2.6)      p2 = 0.659                           1.9 (1.0, 3.5)      p2 = 0.039

		       

 <10, 10–30, >30 

     0, 26, 8

     1, 25, 27    p1 = 0.017



0.3 (0.2, 0.7)      p2 = 0.006

1.1 (0.6, 2.0)      p2 = 0.821



		Difficulties  initiating sleep (nights/week)

   Withdrawers (n)           

    Nonwithdrawers (n)

 COR (CI), p2

    Withdrawers         

    Nonwithdrawers

		

 <1, 1-5,  ≥6

   4, 11, 19 

   2, 10, 43    p1 = 0.070

     

		

   <1, 1-5,  ≥6

      1, 24, 9

      2, 35, 18    p1 = 0.838



2.3 (0.9, 5.8)      p2 = 0.073 6.7 (3.2, 14.1)    p2 < 0.001

		

<1, 1-5,  ≥6

  8, 20, 6      

  3, 36, 15  p1 = 0.042



5.6 (1.8,17.0)      p2 = 0.002

8.6 (3.9, 18.8)      p2 < 0.001



		Awakenings during night (nights/week)

    Withdrawers (n)            

    Nonwithdrawers (n)

 COR (CI), p2

    Withdrawers             

    Nonwithdrawers

		

<1, 1-5,  ≥6

  2,  8,  24

  3, 10, 42   p1 = 0.855

		

<1, 1-5,  ≥6

  1, 10,  22

  1, 13,  41    p1  = 0.741



 1.1 (0.5, 2.6)     p2 = 0.762

 1.0 (0.6, 1.8)     p2 = 0.875

		

<1, 1-5,  ≥6

  2, 9, 23

  6, 17, 31    p1  = 0.599



1.1 (0.6, 2.2)      p2 = 0.706

2.4 (1.2, 5.0)      p2 = 0.017



		Additional medicine during night (nights/week)

     Withdrawers (n)           

     Nonwithdrawers (n)                 COR (CI), p2

    Withdrawers            

    Nonwithdrawers

		



<1, 1-5,  ≥6

 23, 2, 9

 37, 8, 10    p1 = 0.353

		



<1, 1-5,  ≥6

 33, 1, 0 

 49, 6, 0   p1 = 0.244



17 (2, 142)        p2 = 0.010

4.5 (2.0, 9.9)    p2 = 0.0002

		



<1, 1-5,  ≥6

34, 0, 0                

45, 7, 2   p1 = 0.034



   NA                 p2 < 0.0001

  2.7 (1.4, 5.2)   p2 = 0.0025



		Total sleep time (h)

     Withdrawers 

     Nonwithdrawers

  Change (CI), p3

     Withdrawers 

     Nonwithdrawers

		   Mean (SD)

    6.7 (1.1)

    6.7 (1.2)   p1 = 0.953







		  Mean (SD)

    6.1 (1.6)

    6.1 (1.1)  p1 = 0.819   



-0.6 (-1.1, -0.0)  p3 = 0.038 

-0.5 (-0.9, -0.2)  p3 = 0.001

		   Mean (SD)

    7.1 (1.2)

    6.7 (1.2) p1 = 0.068



 0.4 (-0.1, 1.0)      p3 = 0.121

-0.1 (-0.4, 0.3)     p3 = 0.919



		Sleep during nights (h)

     Withdrawers

    Nonwithdrawers 

  Change (CI), p3

      Withdrawers

     Nonwithdrawers

		       

    6.4 (0.9)

    6.5 (1.1)  p1 = 0.728                                                     

		

     6.0 (1.7)

     6.1 (1.2)  p1 = 0.790



-0.4 (-1.0, 0.2)   p3 = 0.192

-0.4 (-0.8, 0.1)   p3 = 0.007

		

   7.0 (1.1)

   6.6 (1.2)  p1 = 0.148



0.5 (-0.0, 1.1   p3 = 0.072

0.1 (-0.3, 0.4)   p3 = 0.847



		 p1 = Statistical significance between groups at baseline, at month 1 and at month 6; p2 = Statistical significance for time effect within each groups compared to baseline; logistic regression analysis using Generalized Estimating Equations. Group x time interaction effects between groups were not significant; p3 = Statistical significance for time effect within each groups compared to baseline; repeated measures analysis of variance using Dunnett’s method in pairwise comparisons. Group x time interaction effects between groups were not significant; SD = Standard Deviation; COR = Cumulative Odds Ratio; CI = 95% Confidence Interval.
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Table 3 .   Freshnes s at baseline, at month 1 and at   m onth 6 in the groups  formed  acco rding to withdrawal  results  at m onth 6. Withdrawers ( n =3 4)  discontinued ,   and Nonwithdrawers ( n =55) red uced or continued their   hypnotic  use.  D ata are presented   as  number of   participants   in the subgroup.  

     Parameter       Baseline,  P 1     Month 1 ,   P 1      M onth 1   vs Baseline ,  P 2       Month 6 ,  P 1          M onth 6   vs Baseline ,  P 2  

Too early morning  awakenings   / week         Withdrawers   (n)          Nonwithdrawers  (n)      COR (CI) ,  P 2           Withdrawers                Nonwithdrawers          <1, 1 - 5,  ≥6        8,     21,  5       15,  29, 11      P 1   =   0.688                                           <1, 1 - 5,  ≥6         8,   20, 5       19 ,   30,6       P 1   = 0.564     1.0 (0.5,   2.0)         P 2   =   0.979   1.6 (0.9,   2.8)          P 2   =   0.078         <1,  1 - 5,  ≥6       18 ,   11, 5,        29, 24, 1      P 1 =  0.058     2.7 (1.1,   6.5)         P 2   =   0.031   3.8 (2.0,   7.3)         P 2   <   0 .0001  

Morning fatigue,  sleep  didn’t refresh, for how  long time?   I   =   never ,  II   =    < 1 month ,  III   = ≥1  month         Withdrawers   (n)                     Nonwithdrawers   (n)     COR (CI),   P 2           Withdrawers                   Nonwithdrawers             I, II, III          11, 3, 20      24, 4, 27         p 1   = 0.630                                                                                                                   I, II, III           1 3, 9 ,  12                      27 ,   10 ,  17     p 1   =   0.512          0.5 (0.2, 1.2 )         P 2   =   0.138                                 0.6 (0.4, 1.1 )         P 2   =   0.083                    I, II, III            22, 4 ,  8         33 ,  6, 15      p 1   = 0.90 7     0.2 (0.1, 0.5 )        P 2   =   0.0003   0.4 (0.2, 0.8 )        P 2   =   0.006  

Day - time fatigue        days /week       Withdrawers   (n)                   Nonwithdrawers   (n)     COR (CI) ,  P 2         Withdrawers                     Nonwithdrawers      < 1, 1 - 5,   ≥6      10, 16 ,  7        2 0 ,   22 ,   1 3      p 1   = 0.734                 < 1, 1 - 5,   ≥6       1 0, 18 ,  6       2 2, 24 ,  9      p 1   = 0.58 8     1.1 (0.5, 2.4 )         P 2   =   0. 876     1.3 (0.8, 2 .1 )        P 2   =   0.275    < 1,  1 - 5,  ≥6      19, 12 ,  2             26, 22 ,  6        p 1   = 0.647     3.4 (1.7, 6.8 )       P 2   = 0.0007   1.8 (1.1, 3.2 )       P 2   = 0.033  

Sleepy during days        days /week       Withdrawers  (n)                    Nonwithdrawers   (n)     COR (CI) ,  P 2         Withdrawers                      Nonwithdrawers    < 1, 1 - 5,   ≥6      16, 13, 5       3 4 ,   14 ,   7         p 1   =   0.367    < 1, 1 - 5,   ≥6         1 9, 12,   3        29 ,   22 ,     4      p 1   =   0.895     1.5   (0.7, 3.1 )     P 2   =   0.308   0.8 (0.5, 1.3 )        P 2   =   0.370    < 1, 1 - 5,   ≥6      2 0, 10 ,   3      31 ,   20 ,   3       p 1   =   0.687     1.7 (0.9, 3.3 )           P 2   =   0.093   0.96 (0.5, 1.8 )        P 2   =   0.889  

Compulsive sleepiness  on  weekdays          days /week        Withdrawers   (n)                   Nonwithdrawers  (n)     COR (CI) ,  P 2         Withdrawers                       Nonwithdrawers      < 1, 1 - 5,   ≥6     26, 8 ,  0     51, 3 ,  1        P 1   = 0.019      < 1, 1 - 5,   ≥6     29, 4 ,  1       49,   5 ,   1       P 1   = 0.869     1 .7 (0.6, 4.5 )        P 2   =   0.304   0.6 (0.2, 1 .9)         P 2   =   0.415      < 1, 1 - 5,   ≥6     31, 1 ,  2                      47 ,   6 ,   1       P 1   = 0.222       2.9 (1.0 ,  7.9)         P 2   =   0.043     0.5 (0.2, 1.6 )        P 2   =   0. 25 4  

  P 1   = Statistical  significance between groups at baseline, at month 1 and at m onth 6;   P 2   = Statistical significance  for time effect  within each groups compared to b aseline; logistic regression  analysis using Generalized  Estimation Equations . Group x time interaction effects between group s were not significant;  COR = Cumulative  Odds Ratio ;  CI =  95%  Confidence Interval ; n = number of participants .    
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[bookmark: _GoBack]Table 3. Freshness at baseline, at month 1 and at month 6 in the groups formed according to withdrawal results at month 6. Withdrawers (n=34) discontinued, and Nonwithdrawers (n=55) reduced or continued their hypnotic use. Data are presented as number of participants in the subgroup.

		    Parameter

		    Baseline, P1

		  Month 1, P1

  Month 1 vs Baseline, P2

		    Month 6, P1 

    Month 6 vs Baseline, P2



		Too early morning awakenings /week

     Withdrawers (n)

      Nonwithdrawers (n)

  COR (CI), P2

       Withdrawers   

     Nonwithdrawers

		   

 <1, 1-5,  ≥6

   8,  21, 5

   15, 29, 11   P1 = 0.688                              



		    

<1, 1-5,  ≥6

    8, 20, 5

   19, 30,6    P1 = 0.564



1.0 (0.5, 2.0)      P2 = 0.979

1.6 (0.9, 2.8)      P2 = 0.078

		    

<1, 1-5,  ≥6

   18, 11, 5, 

   29, 24, 1    P1= 0.058



2.7 (1.1, 6.5)      P2 = 0.031

3.8 (2.0, 7.3)      P2 < 0.0001



		Morning fatigue, sleep didn’t refresh, for how long time? I = never, II =  < 1 month, III = ≥1 month

    Withdrawers (n)            

    Nonwithdrawers (n)

 COR (CI),  P2 

    Withdrawers          

    Nonwithdrawers

		

 



  I, II, III   

  11, 3, 20

  24, 4, 27     p1 = 0.630      

                                                                              

		       

 



  I, II, III   

   13, 9, 12             

   27, 10, 17  p1 = 0.512

    

0.5 (0.2, 1.2)      P2 = 0.138                            0.6 (0.4, 1.1)      P2 = 0.083

		       





  I, II, III   

     22, 4, 8

     33, 6, 15   p1 = 0.907



0.2 (0.1, 0.5)      P2 = 0.0003

0.4 (0.2, 0.8)      P2 = 0.006



		Day-time fatigue

   days/week

   Withdrawers (n)           

   Nonwithdrawers (n)

 COR (CI), P2

    Withdrawers            

    Nonwithdrawers

		

 <1, 1-5,  ≥6

  10, 16, 7 

  20, 22, 13   p1 = 0.734

     

		

   <1, 1-5,  ≥6

   10, 18, 6

   22, 24, 9   p1 = 0.588



1.1 (0.5, 2.4)      P2 = 0.876 

1.3 (0.8, 2.1)      P2 = 0.275

		

<1, 1-5,  ≥6

  19, 12, 2      

  26, 22, 6    p1 = 0.647



3.4 (1.7, 6.8)     P2 = 0.0007

1.8 (1.1, 3.2)     P2 = 0.033



		Sleepy during days

   days/week

   Withdrawers (n)            

   Nonwithdrawers (n)

 COR (CI), P2 

   Withdrawers              

   Nonwithdrawers

		

<1, 1-5,  ≥6

  16, 13, 5

  34, 14, 7     p1 = 0.367

		

<1, 1-5,  ≥6

   19, 12, 3

   29, 22,  4   p1 = 0.895



1.5 (0.7, 3.1)    P2 = 0.308

0.8 (0.5, 1.3)      P2 = 0.370

		

<1, 1-5,  ≥6

  20, 10, 3

  31, 20, 3    p1 = 0.687



1.7 (0.9, 3.3)        P2 = 0.093

0.96 (0.5, 1.8)      P2 = 0.889



		Compulsive sleepiness on weekdays 

    days/week

    Withdrawers (n)           

   Nonwithdrawers (n)

 COR (CI), P2

    Withdrawers             

    Nonwithdrawers

		



<1, 1-5,  ≥6

 26, 8, 0

 51, 3, 1     P1 = 0.019

		



<1, 1-5,  ≥6

 29, 4, 1 

 49, 5, 1    P1 = 0.869



1.7 (0.6, 4.5)      P2 = 0.304

0.6 (0.2, 1.9)      P2 = 0.415

		



<1, 1-5,  ≥6

 31, 1, 2                

 47, 6, 1    P1 = 0.222



 2.9 (1.0, 7.9)      P2 = 0.043

 0.5 (0.2, 1.6)      P2 = 0.254



		 P1 = Statistical significance between groups at baseline, at month 1 and at month 6; P2 = Statistical significance for time effect within each groups compared to baseline; logistic regression analysis using Generalized Estimation Equations. Group x time interaction effects between groups were not significant; COR = Cumulative Odds Ratio; CI = 95% Confidence Interval; n = number of participants. 
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Table 4 .   Quality of life parameters   at various time points   in the groups  formed  according to withdrawal result s  at m onth 6. Withdrawers ( n =34) totally disconti nued, and Nonwithdrawers ( n =55 ) reduced or continued their   hypnotic   use.    

     Parameter  Baseline ,  P 1  Month 1 ,  P 1   M onth 1   vs Baseline ,  P 2    Month 6 ,  P 1   M onth 6   vs Baseline ,  P 2  

Quality of life           (VAS   0 - 100   mm ;        0   =  worst;100   =   best)       Withdrawers   (mm)       Nonwithdrawers   (mm)      C hange ( CI),  P 2        Withdrawers  (mm)       Nonwithdrawers   (mm)    Mean (SD)           69.7 (19.7)      69.3 (14.5)    P 1   =   0.903                                           Mean (SD)            77.5 (13.0)     72.5 (12.5)       P 1   =   0.074        7.8 (1.5,14.0)     P 2   = 0.013   3.2 ( - 0.1, 6.5)     P 2   = 0.060                                Mean (SD)     77.4 (19.2)   74.3 (12.3)           P 1   =   0.402                                                                                                  7.6   (1.4, 13.9)   P 2   =   0.015   4.8   (1.5, 8.2)      P 2   =   0.003  

Depression (GDS - 15)        (scores ;        0 - 5,   no depression =   I ;          6 - 15, depressed =  II )        Withdrawers  (n)        Nonwithdrawers   (n)     COR  ( CI),  P 3         Withdrawers         Nonwithdrawers            I,       II     32 ,       2   47,       7      P 1   =   0. 47 3                                           I,        II     31 ,       2   49,        6         P 1   =   0. 705                                  1.0 (0.2,  4.4)      P 3   =   0.989                              1. 2 (0.5, 3.0 )     P 3   =   0.692                                          I,        II     33,        1   50,        5         P 1   =   0. 401                                  2.1 (0.5, 8.6)    P 3   =   0.321                              1.5 (0.6,  3.7)    P 3   =   0.406                               

Self - perceived stress         (mild =   I , moderate =        II ,   severe = III )         Withdrawers   (n)                   Nonwithdrawers   (n)     COR ( CI),  P 3         Withdrawers                       Nonwithdrawers    I,        II,      III     27 ,     6,      1   45,    6,     4      P 1   =   0. 481                                            I,        II,     III            33,     1 ,        0                 48 ,      6,       1         P 1   =   0.309          8.5 (1.3, 57 )     P 3   =   0.028                               1.6 (1.0, 2 .5)    P 3   =   0.034               I,     II,      III            32,    1,     1     44 ,    9,     0        P 1   = 0.039     4.0 (1.2, 14 )     P 3   =   0.029   1.2 (0.7 , 2.0)    P 3   =   0.543  

Satisfaction with life        ( good   = I , moderate   =          II , bad   = III )        Withdrawers   (n)        Nonwithdrawers   (n)     COR ( CI),  P 3         Withdrawers                       Nonwithdrawers      I,        II,      III     24,    8,      2   38, 14,     3       P 1   =   1.000                                        I,      II,     III        28,     5 ,      1      43,    10 ,     2        P 1   = 0.900     1.9 (0.9, 4.2 )     P 3   =   0. 092   1.6 (0.9, 2.9 )     P 3   =   0.121    I,      II,      III       30,       3 ,       1         42,     9 ,       2         P 1   = 0.579     3.1 (1.3, 7.4 )     P 3  = 0.01 2   1.7 (0.9, 3.2 )    P 3   =   0.107  

Self - reported health        ( good =   I , fair   =   II ,         bad = III )        Withdrawers   (n)                    Nonwithdrawers   (n)     COR  ( CI),  P 3         Withdrawers                       Nonwithdrawers    I,        II,     III     9,      24,     1   9,      46,     0       P 1   =   0.213                                    I,       II,      III       12 ,    22,      0   13,    41,      0        P 1   =   0.256     1.6   ( 0.9, 2.8 )     P 3   =   0.107   1.6 (0.9, 2.8)     P 3   =   0. 082    I,      II,     III       15,    18,     1   15,    38,      0        P 1   =   0.104     2.1 (0.9, 5 .2)     P 3   =   0.100   2.0 (1.0, 3.9 )     P 3   =   0.039  

Expected health 1 year  later         ( good =   I , fair =   II ,        bad =   III )        Withdrawers   (n)                     Nonwithdrawers   (n)     COR ( CI),  p 3         Withdrawers                       Nonwithdrawers        I,      II,      III       5,      29,      0   13,    42,      0     P 1   =   0.3 08                                 I,       II,      III          8,      26 ,      0   1 2,     42 ,      0        P 1   = 0.887        1.8 (0.8, 4.1 )  P 3  =   0.174       0.9 (0.6, 1.4 )    P 3 =   0.66 5      I,         II,      III        1 3,     21,      0   15,      38 ,      0      P 1   =  0.333                                        3.6 (1.6, 8.2 )    P 3   =   0.003     1.2 (0.7, 2.3 )    P 3   =   0. 5 0 5  

P 1   = Statistical  significance between groups at baseline, at month 1 and at m onth 6 ;  P 2   = Statistical  significance for time effect  within each groups compared to b aseline; repeated measures analysis of  variance using Dunnett’s method in pairwise comparisons;  P 3   = Statistical significance for time effect within  each groups compared to Baselin e;   logistic regression analysis using G eneralized  E stimation Equations ;   SD =  Standard Deviation; COR = Cumulative Odds  Ratio; CI =  95%  Confidence Interval; VAS   = Visual A nalogue   S cale ;   GDS = Geriatric Depression scale ;   n = number of participants .  
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[bookmark: _GoBack]Table 4. Quality of life parameters at various time points in the groups formed according to withdrawal results at month 6. Withdrawers (n=34) totally discontinued, and Nonwithdrawers (n=55) reduced or continued their hypnotic use. 

		    Parameter

		Baseline, P1

		Month 1, P1

Month 1 vs Baseline, P2 

		Month 6, P1

Month 6 vs Baseline, P2



		Quality of life 
   (VAS 0-100 mm; 

   0 = worst;100 = best)

   Withdrawers (mm)

   Nonwithdrawers (mm)

  Change (CI), P2

    Withdrawers (mm)

   Nonwithdrawers (mm)

		

Mean (SD)

  

  69.7 (19.7)

  69.3 (14.5)  P1 = 0.903                            



		    

 Mean (SD)

    

 77.5 (13.0)

 72.5 (12.5)    P1 = 0.074   



7.8 (1.5,14.0)  P2 = 0.013

3.2 (-0.1, 6.5)  P2 = 0.060

		                             Mean (SD)



77.4 (19.2)

74.3 (12.3)      P1 = 0.402                                                      

                                      7.6 (1.4, 13.9) P2 = 0.015

4.8 (1.5, 8.2)   P2 = 0.003



		Depression (GDS-15)

   (scores;

   0-5, no depression = I; 

    6-15, depressed = II)

    Withdrawers (n)

    Nonwithdrawers (n)

 COR (CI), P3

     Withdrawers

     Nonwithdrawers

		  



  I,    II



32,    2

47,    7    P1 = 0.473                            

		

   

  I,    II



31,    2

49,    6     P1 = 0.705                            



1.0 (0.2, 4.4)   P3 = 0.989                           

1.2 (0.5, 3.0)   P3 = 0.692                              

		

  

  I,    II



33,    1

50,    5     P1 = 0.401                            



2.1 (0.5, 8.6)   P3 = 0.321                           

1.5 (0.6, 3.7)   P3 = 0.406                           



		Self-perceived stress

   (mild = I, moderate =

   II, severe =III)

    Withdrawers (n)          

    Nonwithdrawers (n)

 COR (CI), P3

    Withdrawers             

    Nonwithdrawers

		

I,    II,   III



27,  6,   1

45,  6,   4    P1 = 0.481                          

		       

 I,    II,   III

      

33,   1,    0             

48,   6,    1      P1 = 0.309

    

8.5 (1.3, 57)   P3 = 0.028                           1.6 (1.0, 2.5)  P3 = 0.034

		       

 I,   II,   III

    

 32,  1,   1

 44,  9,   0     P1 = 0.039



4.0 (1.2, 14)   P3 = 0.029

1.2 (0.7, 2.0)  P3 = 0.543



		Satisfaction with life

   (good =I, moderate =  

   II, bad =III)

    Withdrawers (n)

    Nonwithdrawers (n)

 COR (CI), P3

    Withdrawers             

    Nonwithdrawers

		

 I,    II,   III



24,  8,    2

38, 14,   3     P1 = 1.000                            



		

   I,    II,   III



  28,   5,    1

  43,  10,   2    P1 = 0.900



1.9 (0.9, 4.2)   P3 = 0.092 1.6 (0.9, 2.9)   P3 = 0.121

		

I,    II,    III

 

30,   3,     1     

42,   9,     2     P1 = 0.579



3.1 (1.3, 7.4)   P3 = 0.012

1.7 (0.9, 3.2)   P3 = 0.107



		Self-reported health

    (good = I, fair = II, 

    bad =III)

    Withdrawers (n)           

    Nonwithdrawers (n)

 COR (CI), P3

    Withdrawers             

    Nonwithdrawers

		

I,    II,   III



9,    24,   1

9,    46,   0     P1 = 0.213                            



		

I,    II,    III

 

12,  22,    0

13,  41,    0     P1 = 0.256



1.6 (0.9, 2.8)   P3 = 0.107

1.6 (0.9, 2.8)   P3 = 0.082

		

I,    II,   III

 

15,  18,   1

15,  38,   0      P1 = 0.104



2.1 (0.9, 5.2)   P3 = 0.100

2.0 (1.0, 3.9)   P3 = 0.039



		Expected health 1 year later 

    (good = I, fair = II,

    bad = III)

    Withdrawers (n)            

    Nonwithdrawers (n)

 COR (CI), p3

    Withdrawers             

    Nonwithdrawers

		



 I,    II,   III



 5,   29,    0

13,  42,    0    P1 = 0.308                          

		



I,     II,    III

  

 8,    26,    0

12,   42,    0     P1 = 0.887



  1.8 (0.8, 4.1) P3 = 0.174

  0.9 (0.6, 1.4)  P3= 0.665

		



I,     II,    III

  

13,   21,    0

15,   38,    0    P1 = 0.333                               



 3.6 (1.6, 8.2)  P3 = 0.003

 1.2 (0.7, 2.3)  P3 = 0.505



		P1 = Statistical significance between groups at baseline, at month 1 and at month 6; P2 = Statistical significance for time effect within each groups compared to baseline; repeated measures analysis of variance using Dunnett’s method in pairwise comparisons; P3 = Statistical significance for time effect within each groups compared to Baseline; logistic regression analysis using Generalized Estimation Equations; SD = Standard Deviation; COR = Cumulative Odds Ratio; CI = 95% Confidence Interval; VAS = Visual Analogue Scale; GDS = Geriatric Depression scale; n = number of participants.
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T able   5.   Summary of results   of sleep - related parameters in elderly outpatients at 6 months after  start of withdr awal from zopiclone, zolpidem and   temazepam  within the Withdrawers (n=34) ,   and  between the Withdrawers and Nonwithdrawers (n=55) .     

     Parameter    p 1    ( within  Withdrawers)     (Month 6 versus   Baseline)  p 2   (at Month 6)    ( Withdrawers v ersus   Nonwithdrawers    

    Perceived Sleep and Next Day Freshness   Sleep onset latency   Difficulties initiating sleep   Awakenings during night   Additional  sleep  medicine during night   Total sleep time   Sleep  time  d ur ing nights   Too early morning awakening   Mornin g fatigue, sleep didn´t refresh   Day - time fatigue   Sleepy during days   Compulsive sleepiness on weekdays        Quality of L ife   Quality o f L ife   ( VAS )   Self - perceived   stress   Satisfaction with life   Self - reported health   Expected health 1 year later    shortened,  p   = 0.006   less,  p   = 0.002   NS   less,  p   = 0.0001   NS    NS      less,  p   = 0.031   less,  p   = 0.0003     less,  p   = 0.0007   NS   less,  p   = 0.043       better,  p   = 0.015   less,  p   = 0.029   better,  p   = 0.012   NS    better,  p   = 0.003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            shortened,  p   = 0.017   less,  p   = 0.042   NS   less,  p   = 0.034   NS   NS   NS ( p   = 0.058)                                                                           NS   NS   NS   NS     NS   less,  p   = 0.039   NS   NS   NS  

  p 1   refers to change s   from Baseline (before withdrawal) in complete Withdrawers,    p 2   refers to difference between complete  Withdrawers and Nonwithdrawers   at 6 months.     NS = no   significant   dif f erence . For further details, see Tables 2 - 4.   VAS = Visual Analogue Scale  
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[bookmark: _GoBack]Table 5. Summary of results of sleep-related parameters in elderly outpatients at 6 months after start of withdrawal from zopiclone, zolpidem and temazepam within the Withdrawers (n=34), and between the Withdrawers and Nonwithdrawers (n=55). 



		   Parameter

		 p1  (within Withdrawers) 

(Month 6 versus Baseline)

		p2 (at Month 6) 

(Withdrawers versus Nonwithdrawers 



		   Perceived Sleep and Next Day Freshness

Sleep onset latency

Difficulties initiating sleep

Awakenings during night

Additional sleep medicine during night

Total sleep time

Sleep time during nights

Too early morning awakening

Morning fatigue, sleep didn´t refresh

Day-time fatigue

Sleepy during days

Compulsive sleepiness on weekdays

    Quality of Life

Quality of Life (VAS)

Self-perceived stress

Satisfaction with life

Self-reported health

Expected health 1 year later

		

shortened, p = 0.006

less, p = 0.002

NS

less, p = 0.0001

NS 

NS   

less, p = 0.031

less, p = 0.0003  

less, p = 0.0007

NS

less, p = 0.043  



better, p = 0.015

less, p = 0.029

better, p = 0.012

NS 

better, p = 0.003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

		

shortened, p = 0.017

less, p = 0.042

NS

less, p = 0.034

NS

NS

NS (p = 0.058)                                                                        

NS

NS

NS

NS



NS

less, p = 0.039

NS

NS

NS







p1 refers to changes from Baseline (before withdrawal) in complete Withdrawers, 

p2 refers to difference between complete Withdrawers and Nonwithdrawers at 6 months.  

NS = no significant difference. For further details, see Tables 2-4.

VAS = Visual Analogue Scale
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Figure 1.   Flow of p articipants and formation of the groups “Withdrawers”  and “Nonwithdrawers” .        


Microsoft_Word_Document5.docx
Figure 1. Flow of participants and formation of the groups “Withdrawers” and “Nonwithdrawers”.One-month withdrawal period, melatonin/placebo, psychosocial supportive visits with a nurse (weeks 1, 2, 3, 4)





36

30

Assessed for eligibility (211)

-Not meeting inclusion criteria (83)
-Declined to participate (36)



Excluded

RECRUITMENT

ENROLLMENT

  FOLLOW-UP, double-blind up to 6 months

Physician’s and nurse’s visit (69)

-measurements, questionnaire





Nurse’s visit = A participant’s visit at the Health Centre for individual psychosocial support and follow-up measurements performed by the nurse. BZDA = benzodiazepine agonist





Questionnaire, measurements and counselling (n=92)

-baseline measurements by a nurse, plasma samples

-sleep hygiene counselling and individual withdrawal plan by a physician





 BASELINE

No BZDA in plasma: 
Short-term withdrawers (70)

-measurements, questionnaire



Drop outs (2)

1 MONTH 

Physician’s and nurse’s visit (20)

-measurements, questionnaire



BZDA in plasma: 
Short-term nonwithdrawers (20)

-measurements, questionnaire



Withdrawers at 6 months (34)



Irregular users (44)





Regular users (11)



3

4

8

8

Two advertisements in a local newspaper in February and August 2009 Personnel at local health centers provided enrolment information

         Nurse’s visit (69)

          -measurements





Nurse’s visit (20)

-measurements



Drop out (1)

2 MONTHS 

6 MONTHS 

WITHDRAWAL

Withdrawers (n=34)



Nonwithdrawers (n=55)





Final  groups: 
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Table 1.   C haracteristics of  89 long - term hypnotic users   at B aseline   group ed   according to  withdrawal results at M onth 6 .   Withdraw ers   (n =34)  totally  discontinued ,   Nonwithdraw ers   (n =55)  continued or reduced their sedative hypnotic use .  

 Withdrawers   Non withdr awers   p  

Variable  Median [Range]    Median [Range]   

Age (years)  63.0 [55 - 78]  67.0 [55 - 91]  0.041  

Body mass index (kg/m²)  26.4 [18.8 - 37.1]   27.3  [21.3 - 41.6]  0.440  

Doses of alcohol per week  1. 5   [0 - 25.5]  0 [0 - 13. 3 ]   0.242  

Number of medications  4 [1 - 10]  4 [ 1 - 11]  0.983  

Regular sedative hypnotic use  (years)  8.0 [0.42 - 35]  10.0   [2 - 26]  1.000  

 n   (%)  n   (%)   

Women  19 (56)  40 (73)  0.102  

Exercise   in a  week (hours)         

      not at all  2 (6)  4 (7)  1.000  

     ½ - 3 hours  31 (91)  49 (89)  

     >3 hours  1 (3)  2 (4)  

Smokers  2 (6)  4(7)  1.000  

L iving alone  6 (18)  19 (35)  0.085  

Antidepressive medication  6 (18)  11 (20)  0.784  

Participants with more than 5  points in GDS - 15  2 (6)  7 (13)  0.473  

Occupation     

Retired   24 (71)  48 (87)  0.062  

Daytime work   6 (18)  6 (11)  

Shi ft work   4 (12)  1 (2)  

GDS - 15, Geriatric Depression Scale;      p  =   Statistical s ignificance of differe nce between Withdrawers and Non withdrawers  
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Table 1. Characteristics of 89 long-term hypnotic users at Baseline grouped according to withdrawal results at Month 6. Withdrawers (n=34) totally discontinued, Nonwithdrawers (n=55) continued or reduced their sedative hypnotic use.

		

		Withdrawers 

		Nonwithdrawers 

		p



		Variable

		Median [Range] 

		Median [Range]

		



		Age (years)

		63.0 [55-78]

		67.0 [55-91]

		0.041



		Body mass index (kg/m²)

		26.4 [18.8-37.1] 

		27.3  [21.3-41.6]

		0.440



		Doses of alcohol per week

		1.5 [0-25.5]

		0 [0-13.3] 

		0.242



		Number of medications

		4 [1-10]

		4 [1-11]

		0.983



		Regular sedative hypnotic use (years)

		8.0 [0.42-35]

		10.0 [2-26]

		1.000



		

		n (%)

		n (%)

		



		Women

		19 (56)

		40 (73)

		0.102



		Exercise in a week (hours)   

		

		

		



		     not at all

		2 (6)

		4 (7)

		1.000



		    ½-3 hours

		31 (91)

		49 (89)

		



		    >3 hours

		1 (3)

		2 (4)

		



		Smokers

		2 (6)

		4(7)

		1.000



		Living alone

		6 (18)

		19 (35)

		0.085



		Antidepressive medication

		6 (18)

		11 (20)

		0.784



		Participants with more than 5 points in GDS-15

		2 (6)

		7 (13)

		0.473



		Occupation

		

		

		



		Retired 

		24 (71)

		48 (87)

		0.062



		Daytime work 

		6 (18)

		6 (11)

		



		Shift work 

		4 (12)

		1 (2)

		





GDS-15, Geriatric Depression Scale;   
p = Statistical significance of difference between Withdrawers and Nonwithdrawers


