
231

ORIGINAL SCIENTIFIC PAPER    ORIGINALNI NAUČNI RAD    ORIGINAL SCIENTIFIC PAPER

Corresponding author: Vladimir Janjic,

Department of Psychiatry, Faculty of Medical Sciences, University of Kragujevac,

Svetozara Markovica 69, 34 000 Kragujevac, Serbia. Tel.: +381 641133706; fax: +381 34370257. E-mail address: vladadok@yahoo.com

UDK: 616.8009.836.14085.214; 615.214.03 / SER J EXP CLIN RES 2017; 18 3: 231237

DOI: 10.1515/SJECR20160077

ABSTRACT

Insomnia is a condition of inadequate quality or quantity 

of sleep that has extremely adverse eff ects on daytime activi-

ties. Th e aim of this study was to compare the quality of life 

in patients with primary insomnia before and after a 3-week 

treatment with lorazepam (n=20) and zolpidem (n=21) and 

to compare the potential diff erences in dysfunctional be-

liefs and attitudes regarding patients’ sleep between the two 

groups. Th e diagnosis of primary insomnia was established 

using the Diagnostic and Statistical Manual of Mental Dis-

orders, Fourth Edition, Text Revision criteria, and patients 

had to complete a specially designed sleep log every day; on 

scheduled visits, we also administered a Visual Analogue 

Scale for quality of life and a self-evaluation questionnaire 

about Dysfunctional Beliefs and Attitudes related to Sleep at 

the beginning and end of this study. 

In summary, the examinees in our study had signifi cant-

ly decreased parameters of quality of life, quite lower than 

expected based on previous fi ndings in this area. However, 

by the end of the study, quality of life signifi cantly improved 

with treatment: it improved by approximately 2/3 in the Lo-

razepam group and more than twice in the Zolpidem group, 

with a signifi cant diff erence in favour of Zolpidem (p=0.047). 

Th is fi nding is most likely a consequence of its better safety 

profi le and in part its better effi  ciency in terms of infl uence 

on certain domains of sleep itself, as previously discussed. 

Further specialized studies in this area with larger samples 

and a more detailed methodology are clearly warranted. 
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SAŽETAK

Nesanica je stanje neadekvatnog kvaliteta ili kvantiteta sna, 

koje ima izuzetno negativne efekte na dnevne aktivnosti. Cilj 

ovog istrazivanja je bio da se uporedi kvalitet života pacijenata 

sa primarnom nesanicom pre i nakon tronedeljnog tretmana  

lorazepamom (n=20) i zolpidemom (n=21) i da se uporede po-

tencijalna disfunkcionalna verovanja i stavovi o spavanju izme-

đu ove dve grupe. Dijagnoza primarne nesanice je postavljena 

korišćenjem kriterijuma Dijagnostičkog i statističkog priručnika 

za mentalne poremećaje, četvrto izdanje, a pacijent je svakog 

dana morao da kompletira specijalno dizajniran dnevnik spa-

vanja dok je na  zakazanim posetama   primenjivana Vizuelna 

analogna skala za kvalitet života i upitnik samo-evaluacije o 

Disfunkcionalnim verovanjima i stavovima povezanim sa spa-

vanjem, i to na početku i na kraju ove studije.

 Utvrdili smo da su ispitanici u našem ispitivanju imali 

značajno snižene parametare kvaliteta života, više od očeki-

vanog, ceneći dosadašnje nalaze iz ove oblasti. Međutim, do 

kraja ispitivanja, kvalitet života je značajno poboljšan uz pri-

menjenu terapiju: kvalitet života je povećan priblizno za 2/3 u 

grupi na Lorazepamu, a skoro 2 puta u grupi na Zolpidemu, 

sa značajnom razlikom u korist Zolpidema (p=0.047). Ova-

kav nalaz je najverovatnije posledica njegove bolje sigurnosti, 

a delom i zbog njegove bolje efi kasnosti u pogledu uticaja na 

pojedine oblasti sna, što je prethodno diskutovano.

Dalja istraživanja, specijalizovana u ovoj oblasti, sa ve-

ćim uzorcima i detaljnijom metodologijom  su apsolutno 

opravdane.

Ključne reči: primarna nesanica, Zolpidem, kvalitet života
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MATERIAL AND METHODS

Patients and Treatment

The study was conducted at the Psychiatric Clinic of 

the Clinical Centre Kragujevac from September 2003 until 

May 2010, and it included patients who met the following 

inclusion criteria: ambulatory patients of both genders, age 

18 to 65 years, with a diagnosis of primary insomnia ac-

cording to the Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, Text Revision (17). Patients’ so-

matic state and laboratory analysis had to be within physi-

ological ranges or clinically insignificant, and patients were 

not previously treated with any psychotropic medications. 

Before joining the study, the patient or his or her legal rep-

resentative had to sign, voluntarily and individually, the 

written informed consent approved by the independent 

Ethical Committee of Clinical Centre Kragujevac. 

The study included 3 weeks of active treatment for each 

patient, and during this period, the patients received the 

investigated medications. The duration of active treatment 

and the dosage were determined according to guidelines 

on the rational use of hypnotics. The number of patients 

evaluated to join the study was 49, 41 of whom were in-

cluded in active treatment and then randomly divided into 

the treatment groups by clinical pharmacologist. Treat-

ment groups were prepared in accordance with a random-

ization code list. Qualified patients were randomly placed 

into group 1 or group 2: group 1 received a 10 mg oral tab-

let of zolpidem prior to sleep, and group 2 received a 2 mg 

oral tablet of lorazepam prior to sleep.

From Visit 1, during week 1 of active treatment, the 

investigated medications were administered continuously, 

i.e., every night prior to sleep. Since the continuous use of 

hypnotics can be related to the development of tolerance, 

as well as rebound effects, we used an intermittent dosage 

after Visit 2 (during week 2) and after Visit 3 (during week 

3 of active treatment). Specifically, the dose was decreased 

as follows: in week 2, the patients received 5 capsules each, 

and in week 3, they received 3 capsules each, which they 

used during the week according to their own needs, until 

Visit 4 at the end of the study.

Psychiatric Assessment

A diagnosis of primary insomnia can be established 

when all obvious causes are carefully excluded (17). DSM-

IVTR criteria should be used to confirm the diagnosis: 

complaints lasting for at least a month and causing signif-

icant problems in social, professional and all other aspects 

of life. It is mandatory to exclude other specific sleep dis-

orders (narcolepsy, difficulty breathing, parasomnias, and 

disorders of circadian rhythm), mental and somatic illness-

es, as well as substance abuse (taking drugs) (18). 

The examinees completed a specially designed sleep 

log every day (obtained by combining the Athena Insom-

nia Scale, 5 items (AIS-5) (19), and the Visual Analogue 

INTRODUCTION

Insomnia is a condition of inadequate quality or quan-

tity of sleep (1) that most commonly occurs due to dif-

ficulties falling asleep and maintaining sleep and early 

awakening. Poor sleep does not enable rest, which reflects 

extremely adversely on daytime activities (2). 

To be exact, insomnia is a consequence of numerous 

illnesses and conditions included under one general term 

called “sleep disorders”. In many individuals with chronic in-

somnia, it is not possible to determine a clear cause for the 

condition. The majority of them most likely suffer from pri-

mary insomnia, a disorder with a frequency in the general 

population of 1.3% (3) to 5% (4). Problems with primary in-

somnia often last over a year (5,6). In some cases, the prob-

lems occur early in childhood, while in others, they occur 

later in life, especially after a stressful event. One study sug-

gested that the average duration of primary insomnia was 

approximately 14 years, and the onset of complaints was 

reported to be approximately at the age of 40 years (4). A 

thorough analysis suggested that primary insomnia is basi-

cally a heterogeneous entity that consists of several specific 

disorders such as psychophysiological insomnia, idiopathic 

insomnia, and sleep state misperception (7). Chronic stress, 

inadequate sleep hygiene, and internal distress can also con-

tribute to the onset of primary insomnia (8).

The social aspects of the illness suggest that insomnia 

can be related to significant daytime effects such as fatigue, 

irritability, poor concentration and mood changes, and 

many life activities are disturbed as well (9). For instance, 

there is also a belief that insomnia is related to greater work 

absence (10), and it might be associated with a greater risk 

of car accidents (11). After relieving any pain, the physi-

cian’s next obligation is to enable adequate sleep for pa-

tients in primary healthcare (12). The results published to 

date clearly indicate that insomnia has pervasive effects on 

numerous aspects of health-related quality of life and that 

this connection, to various extents, occurs independently 

of the comorbidities present (13). 

The combined use of a pharmacologic and non-phar-

macologic approach (cognitive-behavioural interventions) 

to treat insomnia provides better results than each of them 

separately (14). Among the several medications labelled as 

benzodiazepine hypnotics, the most suitable candidates 

include temazepam, estazolam, loprazolam, lormetaze-

pam, oxazepam and lorazepam. However, the first 4 hyp-

notics are not available in Serbia, and oxazepam penetrates 

the brain relatively slowly, causing a delayed hypnotic ac-

tion (15). This pharmacological profile makes lorazepam, 

similar to temazepam, one of the most prescribed hypnot-

ics (16).

The aim of this study was to compare the quality of 

life of patients with primary insomnia before and after a 

3-week treatment with lorazepam and zolpidem and to 

compare the potential differences in dysfunctional beliefs 

and attitudes regarding patients’ sleep between the two ex-

amined groups. 
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Based on the daily assessment of quality of life, using 

the VAS scale as part of the sleep log, we calculated the 

percentage differences in quality of life (utility score = VAS 

per day/100), as well as the number of days of quality life 

(QALD, Quality-adjusted life days = utility score * 21). 

RESULTS

Demographic Data

The majority of patients, approximately 2/3, were mid-

dle-aged, at the beginning of the fifth decade of their life. 

A significantly smaller number of patients was younger 

than 30 years of age (approximately every fifth examinee) 

or older than 60 years (approximately every 10th exami-

nee). Two-thirds of the investigated population were fe-

male. Additionally, approximately 2/3 patients were from 

an urban environment, whereas every 6th was from a rural 

setting. Regarding age, gender, place of birth and place of 

residence, there were no statistically significant differences 

between the investigated groups. 

VAS - Quality of life per day 

The comparison of changes in VAS quality of life scores 

obtained through the 21 days of the study in both groups 

of patients is presented in Table 1 and Figure 1. There were 

some significant changes in VAS score over time in both 

groups of examinees, i.e., the Lorazepam group (p=0.002) 

and Zolpidem group (p<0.001). There was a statistically 

significant difference in VAS quality of life scores between 

the investigated groups for Day 20 (p=0.049) and Day 21 

(p=0.043), with examinees from the Zolpidem group hav-

ing significantly better quality of life on those days than the 

Lorazepam group. 

VAS - Quality of life per visit

Repeated-measures single factor analysis of variance 

was used to compare the changes in VAS scores of qual-

ity of life obtained during Visits 1, 2, 3 and 4 in both the 

Scale (VAS) for quality of life (20)), while on scheduled vis-

its, we also administered the VAS for quality of life and a 

self-evaluation questionnaire about Dysfunctional Beliefs 

and Attitudes related to Sleep (DBAS) at Visit 1 and Visit 4. 

A Visual Analogue Scale was used to assess patient’s 

quality of life related to his or her current health condition. 

This scale consists of a 100 millimetre line, with the be-

ginning of the line (0 mm) defined as ²I am completely ill, 

tired and exhausted, and bad health has completely ruined 

my life² and the end of the line (100 mm) defined as ²I am 

completely healthy, rested and fresh, and my great health 

enables me to fully commit to life². The examinees were 

asked, ²How did your health condition affect your quality 

of life during the past week?², and they were instructed to 

mark the line with a vertical dash, corresponding to where 

they felt was the appropriate answer. The number of milli-

metres from the beginning of the line to the spot where the 

examinee had marked the line was measured with a ruler, 

and the length obtained corresponded to the score. Higher 

scores represent a better quality of life (21).

As insomnia also implies a disorder in cognitive func-

tioning, we used a list of 30 items (statements) to obtain a 

self-evaluation of beliefs and attitudes regarding sleep and 

difficulties maintaining sleep – the Dysfunctional Beliefs 

and Attitudes about Sleep (DBAS). The examinee rates all 

items from 0 to 10. The final score is obtained by adding 

the points from all items and dividing the total sum by the 

number of items. This questionnaire is used to establish 

and assess the changes in cognitive functioning due to 

sleep and insomnia (beliefs, attitudes, expectations, eval-

uations, characteristics) (22).

To carefully establish the timeline of quality of life affect-

ed by the study medications, in our study, we applied the 

concept of days adjusted by quality of life (Quality-Adjusted 

Life Days- QALD). This approach was used analogously to 

the widely accepted and used concept referring to the period 

of one year (Quality Adjusted Life Years- QALY), which was 

primarily developed for chronic illnesses (23). Our method-

ology was determined by the short-term study period and 

was also based on similar previous studies that referred to 

illnesses and conditions with a limited time duration, such 

as antibiotic prophylaxis (24), prevention of acute respirato-

ry infections (25) and therapy of acute pyelonephritis (26). 

The basis for the QALD assessment was the previously 

mentioned utility scores established using the VAS. 

 Statistical Analysis

All statistical tests were performed using appropriate 

software (SPSS, 22.0, Chicago, IL, USA). The following de-

scriptive methods were used: measures of central tenden-

cy (x), measures of variability (SD) and relative numbers 

(indicators of structure). Regarding methods for hypothe-

sis testing, the following tests were used: Chi-square test, 

t-test, Mann-Whitney test, Wilcoxon test, Analysis of vari-

ance and Friedman test. Statistical hypotheses were tested 

at a level of significance of p<0.05.

 

Figure 1. VAS quality of life per day
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There were significant changes in the Lorazepam 

group, p<0.05, at Visit 1 compared to Visit 2 (p=0.001), 

Visit 3 (p<0.001) and Visit 4 (p<0.001). There were also 

significant changes in the Zolpidem group during Visit 1 

compared to Visit 2 (p<0.001), Visit 3 (p<0.001) and Visit 4 

(p<0.001) and during Visit 2 compared to Visit 3 (p=0.001) 

and Visit 4 (p=0.001). 

Overall assessment of quality of life 

The mean values, standard deviations and significance 

of changes in total scores for the VAS item- quality of life 

obtained in the daily evaluations with sleep logs and week-

ly evaluations during the visits are shown in Table 4. 

There were no significant differences based on the 

daily evaluations, but there was a significant difference in 

the change in VAS score per day of quality of life between 

groups in favour of the Zolpidem group (p=0.047) accord-

ing to the evaluations at visits, which means that the Zolpi-

dem patients had an overall better quality of life. 

Based on the daily assessments with sleep logs, the per-

centage differences in quality of life (utility score), as well 

as the number of quality life days (QALD) were calculated. 

The mean values, deviations and significance of the scores 

of these variables are shown in Table 5. 

There were no statistically significant differences in 

the change in total VAS score, utility score or QALD val-

ue between the investigated groups. However, the results 

showed that there was a difference in VAS quality of life 

score in favour of Zolpidem patients. During the 3 weeks 

of treatment, Zolpidem patients had 1.3 more days of qual-

ity life than the Lorazepam patients. 

DBAS assessment

Changes in cognitive sleep experience at the beginning 

and at the end of the study were assessed by the DBAS. The 

results obtained are presented in Table 6. 

There was a significant change in DBAS score in the 

Lorazepam group at p<0.05 on Day 0 compared to Day 21 

(p=0.006). A significant change in DBAS score was also 

present in the Zolpidem group (p<0.001). There was no 

statistically significant difference in the change in DBAS 

score between the investigated groups at Visit 1 (p=0.173) 

and Visit 4 (p=0.392). 

DISCUSSION

The concept of quality of life is becoming very impor-

tant in modern medicine (27). Although there is no univer-

sal, generally accepted definition of this term, it most often 

comprises a subjective and objective assessment of an indi-

vidual’s current level of functioning compared to what that 

individual perceives is possible or ideal (28).

The effect of a disease on quality of life is determined 

using different instruments of clinical assessment (29). 

Lorazepam and Zolpidem groups (Table 2). Significant 

changes over time were identified in the Lorazepam group 

(p<0.001), as well as in the Zolpidem group (p<0.001). 

There was a significant difference in VAS quality of life 

scores between the investigated groups at Visit 4 (p=0.025), 

indicating that Zolpidem patients had a better quality of 

life than Lorazepam patients at that visit. The changes in 

scores of the VAS quality of life item between visits in both 

groups of examinees (lorazepam and zolpidem), as well as 

their statistical significance, are shown in Table 3. 

Table 1.  VAS quality of life per day

VAS

Patient self-

evaluation

lorazepam 

(n=20)

zolpidem 

(n=21)
 p

lorazepam vs 

zolpidemx;-±SD x;-±SD

Day 1 48,6±17,61 48,52±18,34 0,896

Day 2 49,45±18,78 50,14±17,78 0,904

Day 3 50,65±18,44 51,66±16,43 0,853

Day 4 47,75±18,33 53,71±18,76 0,31

Day 5 53,55±18,87 54,33±18,13 0,927

Day 6 51,65±21,1 50±18,35 0,79

Day 7 51,25±19,1 54,86±19,8 0,556

Day 8 50,85±19,89 54,62±20,76 0,557

Day 9 53,95±22,67 58,14±22,1 0,522

Day 10 49,55±24,32 57,28±19,66 0,269

Day 11 49,9±22,7 57,71±21,27 0,239

Day 12 49,25±21,98 57,71±23,29 0,188

Day 13 54,7±23,66 56,24±25,3 0,774

Day 14 54,8±20,4 62,33±21,14 0,253

Day 15 53,95±22,65 63,47±19,37 0,155

Day 16 49,75±24,84 63,9±20,53 0,053

Day 17 53,95±19,11 63,48±22,57 0,144

Day 18 52,7±18,57 62,9±21,21 0,064

Day 19 55,25±18,3 64,95±21,58 0,144

Day 20 54,5±20,1 65,8±20,99 0,049

Day 21 52±24,9 66,9±19,22 0,043

p

 change in time
0,002 0,001

VAS- Visual Analog Scale; n- number of patients; x;-- mean value;

SD – standard deviation; 

Table 2. VAS - quality of life per visits

Visit

lorazepam 

(n=20)

zolpidem 

(n=21)
p

lorazepam vs 

zolpidemx;-±SD x;-±SD

Visit 1 32,6±16,24 30,76±15,15 0,676

Visit 2 49,5±17 56,19±18,84 0,134

Visit 3 53,5±17,79 62,76±19,64 0,14

Visit 4 54,95±19,29 67,85±20,1 0,025

p

 change in time
p<0,001 p<0,001

VAS- Visual Analog Scale, n- number of patients; x;-- mean value;

SD – standard deviation
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There are few studies on insomnia that have investi-

gated quality of life, especially considering the conditions 

studied in randomized clinical studies. Some of the poten-

tial reasons for this scarcity of research are as follows: the 

large number of different clinical manifestations of sleep 

disorders, the presence of comorbidity especially from the 

group of mental illnesses, the absence of a unique classi-

fication of treatment, the significant number of different 

therapeutic approaches, and the demographic, social, eco-

nomic and cultural differences in different environments. 

However, based on previously developed instruments such 

as the QOLI (Quality of Life of Insomniacs) and Leeds 

Sleep Evaluation Questionnaire, it has been indicated 

that the presence of insomnia significantly disturbs many 

domains of quality of life (30,31). Subsequent methodo-

logical improvements, such as the SF-36 questionnaire 

(Medical Outcomes Study Short-Form Health Survey 36), 

Quality of Life Enjoyment and Satisfaction Questionnaire 

(Q-LES-Q), Hotel Dieu 16 (HD-16) and others, have ena-

bled further insight into the relationship between insom-

nia and quality of life.

In this study, we performed a global assessment of qual-

ity of life using the Visual Analogue Scale on a daily basis 

(using the sleep log) as well as weekly at study visits. At the 

beginning of the study, it was established that insomnia has 

an extremely negative influence on quality of life (quality of 

life was rated at only 1/3 of the ideal). However, by the end 

of the study, quality of life had significantly improved with 

treatment, by approximately 2/3 in the Lorazepam group 

and more than twice in the Zolpidem group, with signifi-

cant difference in favour of Zolpidem. Similar results were 

achieved in the daily assessments of quality of life. 

The estimated quality of life was significantly lower 

than those of other similar studies. For instance, in a sam-

ple of 35,527 Ontario residents in Canada, the utility index 

for mental illnesses (indirect measure of quality of life) was 

estimated to be between 0.846 and 0.850 out of a maxi-

mum score of 1.0, while the lowest values were recorded 

in individuals who survived a traumatic event (0.765 - 

0.790) (32). In a different study, quality of life was evalu-

ated as relatively good in individuals with insomnia: 70% 

in individuals with chronic insomnia, 81% in individuals 

with occasional sleep disturbances, and 96% in individuals 

without insomnia (9). The lower quality of life in our study 

can be explained by the influence of at least 3 factors. First, 

the specific social-economic conditions in our country in 

previous decades had a significant influence, leading to a 

decrease in quality of both health and living compared to 

other, more developed countries, as shown by many do-

mestic studies (33,34,35) and as recognized by the interna-

tional public as well (36,37). 

Second, there is a certain degree of methodological lim-

itations to our research regarding the measurement of qual-

ity of life. Although the VAS scale, which was used in our 

study, is a widely used instrument, it does have some sig-

nificant shortcomings (38). Accordingly, the simultaneous 

use of several techniques such as Time-to-Trade Off (TTO), 

Table 3.  VAS quality of life between visits

VAS Quality of life
lorazepam (n=20) zolpidem (n=21)

p

V1-V2 0,001 0,001

V1-V3 0,001 0,001

V1-V4 0,001 0,001

V2-V3 0,297 0,001

V2-V4 0,767 0,001

V3-V4 1 0,073

VAS- Visual Analog Scale; n- number of patients; x;-- mean value;

SD – standard deviation;

Table 4. VAS per day of quality of life

Type of 

assessment

lorazepam 

(n=20)

zolpidem 

(n=21) p

x;-±SD x;-±SD

Evaluation at 

visits
52,78±16,78 62,55±18,16 0,047

Everyday 

evaluation
51,81±17,47 58±18,79 0,278

VAS- Visual Analog Scale; n- number of patients; x;-- mean value;

SD – standard deviation;

Table 5. VAS score, utility score and QALD of investigated groups 

Quality of life 

variable

lorazepam (n=20) zolpidem (n=21)
p 

x;-±SD x;-±SD

VAS total score 1088±366,98 1218,71±394,48 0,197

Utility score* 0,52±0,17 0,58±0,18 0,197

QALD** 10,88±3,67 12,18±3,94 0,196

VAS- Visual Analog Scale; n- number of patients; x;-- mean value;

SD- standard deviation;

*Utility score = VAS per day/100;

**Quality adjusted life days = utility score • 21

Table 6.  DBAS score at the fi rst and at the fi nal visit 

DBAS

lorazepam 

(n=20)

zolpidem 

(n=21)
Statistical 

signifi cance 

among groupsx;-±SD x;-±SD

Visit 1 5,18±0,98 5,59±0,89 p=0,173

Visit 4 4,4±1,27 4,1±1,01 p=0,392

Statistical 

signifi cance 

of changes in 

time

p=0,006 p<0,001

VAS- Visual Analog Scale; DBAS- Dysfunctional Beliefs and Attitudes 

related to Sleep; n- number of patients; x;-- mean value; SD- standard 

deviation

Considering the numerous modalities of living and the ab-

sence of a unique definition and classification in this area, 

the precise objectification of quality of life remains a signif-

icant investigational challenge. However, by using differ-

ent methodological approaches and compiling the known 

findings, relatively good insight into the influence of many 

diseases on quality of life has been achieved. 
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ology are clearly necessary. Based on our results, treating 

insomnia can improve quality of life domains to a signif-

icant extent, although the final effects depend on many 

factors such as the investigated population, the assessment 

method used, and the therapeutic modality.
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