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Abstract
Introduction: Nurses’ quality of life (QoL) may be influenced by chronotype, reflecting individual circadian preferences.
Objective: To assess the agreement between subjective chronotype perception and MEQ classification, examine associations with age, 
gender, and shift work, validate the Czech NQOLS, and evaluate the effects of chronotype and ward type on QoL.
Methods: A single-center cross-sectional study was conducted among nurses from several departments of a Czech university hospital. 
Chronotype was assessed using the Morningness-Eveningness Questionnaire and QoL using the NQOLS.
Results: A strong association was found between subjective chronotype perception and MEQ classification (χ2 = 280.613; p < 0.001), 
with higher accuracy in morning types. Chronotype was significantly associated with age, showing increased morningness after 30 years  
(χ2 = 39.402; p < 0.001), while gender and night shifts showed no effect. Factor analysis confirmed seven reliable NQOLS dimensions  
(α = 0.693–0.881). The highest QoL scores were in the social domain and the lowest in sleep. Chronotype significantly affected only sleep 
quality (p < 0.001). ICU nurses reported lower emotional, work-related and social QoL than nurses in other wards.
Conclusion: The study confirms strong agreement between perceived and measured chronotype, an age-related shift toward morningness, 
lower QoL among ICU nurses, and very good reliability of the Czech NQOLS.
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Introduction

Nurses are an essential part of the healthcare system as they 
provide continuity of care, health promotion, and direct pa-
tient care at all stages of the treatment process. Although 
their role is irreplaceable, nursing is considered one of the 
most stressful professions. Prolonged exposure to job-relat-
ed stressors can adversely impact nurses’ physical and mental 
health, reducing their overall quality of life and occupational 
well-being (Babapour et al., 2022). A review of quality-of-life 
assessment tools reveals a wide range of questionnaires adapt-
ed to different populations and health conditions. Currently, 
more than 1,000 tools are available to measure health-related 
quality of life, many of which have been developed specifically 
to assess patients with chronic diseases (Fičko et al., 2022). 
While research in this area has mostly focused on populations 
with various diseases, studies involving healthy individuals, 
including the working population, are rather sparse. Nurses 
are a specific group of healthcare workers who are continu-
ously exposed to psychologically challenging situations, par-
ticularly contact with human suffering and death. The nursing 
profession is associated with high emotional demands that can 
negatively affect nurses’ quality of life (Babapour et al., 2022).

Although night shifts are known to be detrimental to hu-
man health, they are an inevitable part of work in many pro-
fessions, including nursing. However, people’s responses to 
night work can vary considerably depending – among other 
things – on their chronotype, or their individual preference 
for daytime activity and sleep. Research shows that individ-
uals with an evening chronotype tolerate circadian rhythm 
disruptions caused by night shifts better than those with a 
morning chronotype (Ritonja et al., 2019). Yet, the evening 
chronotype is also associated with adverse health outcomes, 
including higher overall mortality (Knutson and von Schantz, 
2018), a higher incidence of psychiatric disorders (Jones et al., 
2019), and an increased risk of cardiometabolic diseases (Yu et 
al., 2015). Thus, chronotype appears to be an important factor 
influencing how disruption of circadian rhythms due to shift 
work impacts an individual’s health and quality of life. 

The aim of this prospective study was to explore the re-
lationship between nurses’ subjective perception of their 
chronotype and their chronotype as assessed by a validated 
questionnaire, and to examine whether chronotype is associat-
ed with selected demographic and work-related characteristics, 
including age, gender, and shift type. Furthermore, the study 
aimed to evaluate the psychometric properties of the Nursing 
Quality of Life Scale (NQOLS) in a sample of Czech nurses and 
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to determine whether individual dimensions of quality of life 
differ according to chronotype or shift type.

 
Materials and methods

Design
A single-center cross-sectional study was performed.

Sample
The study was conducted from March to May of 2025. The 
sample consisted of participants from various departments of 
University Hospital Brno in the Czech Republic. The inclusion 
criteria were working as a general nurse, being at least 18 years 
old, and having one or more years of experience. The exclusion 
criteria were failing to answer questions that verify the inclu-
sion criteria, holding a position other than general nurse, and 
refusing to participate in the study.

Sample size estimation
To determine the required sample size, the following formu-
la suitable for cross-sectional studies was used: (Zα/2)2 × p × 
(1-p)/d2. Assuming a 95% confidence interval (Z = 1.96), an 
estimated prevalence of the phenomenon of interest of 50% 
(p = 0.5), and a maximum allowable absolute estimation error 
of 4.1% (d = 0.041), the required sample size is approximately 
550 participants. The value of p = 0.5 was chosen deliberately 
as a conservative estimate in situations where the actual prev-
alence of the studied phenomenon is unknown, as this value 
maximizes variability and, hence, the sample size required. 
This procedure follows the recommendations for sample size 
calculation in medical research (Charan and Biswas, 2013).

Measurement and data collection
Nurses from selected departments were invited to participate 
in the study. A total of 598 questionnaires were returned, of 
which 17 were excluded due to being insufficiently or incor-
rectly completed. Several questionnaires were filled out by 
hospital employees other than general nurses, and some were 
completed by nurses reporting less than one year of nursing 
experience; once again, these were excluded from the sample. 
In the end, 581 nurses were included in the study. The first 
part of the questionnaire contained 12 items addressing the 
participants’ work schedules, lifestyles, and basic demograph-
ic information. Participants reported the amount of overtime 
worked in the last month and answered questions about caf-
feinated beverage consumption (frequency during the work-
day) and nicotine product use (regular/occasional/none). They 
also specified their current position (inpatient/outpatient 
ward nurse, head nurse, etc.), work schedule (fixed/rotational 
shifts, 12-hour day shifts), and employment type (full-time/
part-time). Other information collected included years of 
nursing experience, presence of chronic diseases (hyperten-
sion, diabetes mellitus, etc.), age, gender, and highest level 
of education attained (secondary, bachelor’s/master’s degree, 
postgraduate).

Tools used
The Morningness-Eveningness Questionnaire (MEQ) is a 19-item 
self-assessment tool designed to identify a person’s chrono-
type. For most questions, the respondent must choose just 
one option from four possible answers. Questions 1, 2, 10, and 
18 are structured differently; instead of offering four options, 

the respondent is given a timeline on which to mark a specif-
ic time of day. Similarly, Question 17 offers a timeline. Here, 
however, the respondent is asked to mark the five consecutive 
work hours that best align with their perceived daily rhythms. 
The MEQ is evaluated by scoring individual items. Once again, 
the scoring is not uniform, but varies according to the type 
of question. Questions 1, 2, 10, 17, and 18 are scored 1–5; 
Questions 3, 4, 5, 6, 7, 8, 9, 13, 14, 15, and 16 are scored 1–4; 
Questions 11 and 19 are scored 0, 2, 4, or 6; finally, Question 
12 is scored 0, 2, 3, or 5. The total score is obtained by add-
ing the points assigned to each answer. The minimum score is 
16 points, and the maximum is 86 points. The total score cor-
responds to one of five categories (86–70: definitely morning 
type; 69–59: moderately morning type; 58–42: neither type; 
41–31: moderately evening type; 30–16: definitely evening 
type) (Horne and Ostberg, 1976). Permission to use a Czech 
version of the questionnaire was obtained directly from its au-
thor (Plháková, 2013).

The Nursing Quality of Life Scale (NQOLS) was used to as-
sess nurses’ quality of life. The scale contains 28 items divid-
ed into four domains: physical (eight items), emotional (eight 
items), working (six items), and social (six items). Respond-
ents rate their satisfaction on a 4-point Likert scale: 1 = very 
dissatisfied, 2 = dissatisfied, 3 = satisfied, and 4 = very satisfied.  
A higher mean score indicates a better quality of life. The orig-
inal version of the NQOLS was requested from the author (Sili 
et al., 2022) and translated and adapted (Wild et al., 2005). The 
process was broken down into the following steps: (1) forward 
translation from English to Czech language by two independ-
ent professional translators, resulting in a final Czech version, 
and (2) backward translation. Pilot testing was performed on 
10 nurses in a selected hospital; these participants were not 
included in the study population.

Ethical aspects
The study was conducted in accordance with the Declaration 
of Helsinki and was approved by the Ethics Committee of the 
University Hospital Brno (No. 15 – 111224/EK). All partici-
pants gave their written informed consent and could withdraw 
from the study at any time without facing any penalties. Every 
participant in the study was an adult, aged at least eighteen 
years. Participants did not receive any financial or non-finan-
cial incentives.

Data analysis
To identify chronotypes, participants working as nurses were 
classified into categories using a Morningness-Eveningness 
Questionnaire. The NQOLS construct was validated by ex-
ploratory factor analysis using the Kaiser–Meyer–Olkin test 
of sampling adequacy and Bartlett’s test of sphericity. Factors 
were extracted using principal components analysis with vari-
max rotation, resulting in seven scales that were assessed for 
internal consistency using Cronbach’s alpha. The scales were 
tested for normality of distribution with the Shapiro–Wilk 
test, with data showing non-normal distributions. Therefore, 
nonparametric Spearman’s correlation analysis (rho) was used 
to determine the dependencies among the scales. Pearson’s 
chi-squared test of independence analysed the relationships 
between chronotype and categorical characteristics. Differenc-
es in NQOLS scale scores between groups were tested using 
nonparametric Mann–Whitney and Kruskal–Wallis tests. All 
statistical analyses were performed at a 5% significance lev-
el using IBM SPSS Statistics software version 27 (IBM Corp.,  
Armonk, NY, USA).
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Results

Most of the participants were women with a secondary edu-
cation. Nurses were most often full-time employees working 
rotational shifts in inpatient wards (Table 1). As age increased, 
the proportion of morning chronotypes increased, while the 
proportion of intermediate and evening types decreased. 
Among nurses under 30 years of age, 79% were intermediate 

Table 1. Sample characteristics

Variable and Category Absolute 
frequency (%) Mean (SD)

Gender
Men
Women

29 (5)
552 (95)

Age
Under 30 years
30–39 years
40–49 years
50 or more years

91 (15.9)
134 (23.4)
194(33.9)
153 (26.7)

Education
Secondary
Bachelor’s degree
Master’s degree / postgraduate

284 (49.1)
216 (37.3)
79 (13.6)

Caffeine consumption (work days
Yes
No

522 (89.8)
59 (10.2)

2.2 (1.1)

Nicotine product use
Regular
Occasional
None

98 (16.8)
83 (14.2)

402 (69.0)

Position
Nurse – inpatient ward
Nurse – outpatient ward
Head nurse

359 (61.8)
170 (29.2)

52 (9.0)

Type of workplace
ICU nurses
General Ward nurses
Ambulatory nurses

322 (55.4)
178 (30.6)
81 (14.0)

Work schedule
8-hour shifts
12-hour rotational shifts
12-hour day shifts

199 (34.2)
364 (62.5)

19 (3.3)

Employment type
Full-time (40 hrs/week)
Part-time (30 hrs/week)
Part-time (20 hrs/week)
Part-time (10 hrs/week or less)

420 (72.3)
97 (16.7)
52 (9.0)
8 (1.4)

Overtime (last month)
No
1–20 hrs
>20 hrs

238 (41.7)
218 (38.2)
115 (20.1)

10.4 (12.0)

Work experience
<10 years
10–19 years
20–29 years
30 or more years

149 (25.8)
148 (25.6)
154 (26.6)
127 (22.0)

Chronic disease
Yes
No

166 (28.5)
416 (71.5)

types and only 10% were morning types. This percentage rose 
to around 43% in older groups. The evening type was only min-
imally represented, with the highest proportion in the young-
est group (10%). A chi-squared test confirmed a significant 
association between age and chronotype (χ2 = 39.402; df = 6;  
p < 0.001), with age around 30 years representing the thresh-
old for significant change in chronotype. Comparing chrono-
types by sex revealed no statistically significant differences  
(χ2 = 2.629; df = 2; p = 0.269). The analysis of the relation-
ship between chronotype and working night shifts also did 
not yield statistically significant results (χ2 = 4.222; df = 2;  
p = 0.121) (Table 2).

There was a statistically significant association between 
the subjective perception of one’s own chronotype and the 
objective classification using a validated methodology (χ2 = 
280.613; df = 6; p < 0.001). The subjective identification of a 
morning chronotype showed high agreement with the objec-
tive classification, with 89% of participants who rated them-
selves as “definitely morning” (n = 97) being actually classified 
as a morning type. On the other hand, the evening type tend-
ed to be overrated. For example, in the “definitely evening” 
group (n = 39), only 5% (n = 2) were objectively classified as 
evening types, while the majority (70%; n = 27) fell into the 
intermediate category (Chart 1). To examine the relation-
ship between objectively classified chronotype and subjective 
self-assessment, Kendall’s tau-c was used. The result showed 
a moderately strong relationship between the two variables 
(tau-c = –0.499; p < 0.001). This statistically significant find-
ing proves that the subjective perception of being a morning 
person shows a higher degree of agreement with the objective 
classification than the perception of being an evening type, 
which is often overrated.

An exploratory factor analysis conducted according to the 
NQOLS methodology first identified four factors correspon-
ding to the tool’s four basic scales (i.e., emotional, physical, 
working, and social), which together explained 52.4% of the 
overall variability. Given the relatively low explained variabili-
ty, a subsequent factor analysis was performed using a latent 
root criterion greater than one (i.e., eigenvalue >1). This ana-
lysis resulted in the extraction of seven factors that explained 
65.7% of the variability. In addition to the original four factors, 
three new domains were identified that can be interpreted as 
separate scales focusing on nutrition, sexuality, and sleep (Ta-
ble 3). Assessing the internal consistency of the seven NQOLS 
scales revealed their good-to-excellent reliability. The emotio-
nal scale (F1) had the highest Cronbach’s alpha, at 0.881. This 
was followed by the sexual (F6; α = 0.880), nutritional (F5;  
α = 0.864), social (F3; α = 0.811), physical (F4; α = 0.816), and 
working (F2; α = 0.806) scales. The lowest value was observed 
for the sleep scale (F7; α = 0.693), though the reliability le-
vel was still acceptable. The overall internal consistency of all 
NQOLS items was very high (α = 0.905), confirming the overall 
reliability of the tool. Spearman’s correlation analysis was used 
to examine the relationships between the NQOLS scales and 
the total score. Statistically significant positive correlations 
(p < 0.001) were found between all scales and the total sco-
re, with the strongest relationship observed for the emotional 
scale (rho = 0.769), followed by the physical (rho = 0.633) and 
social (rho = 0.620) scales. There were mostly weak to mode-
rate statistically significant (p < 0.001) correlations between 
the scales. The strongest correlations were between the phy-
sical and nutritional scales (rho = 0.498), the work and soci-
al scales (rho = 0.460), and the emotional and physical scales  
(rho = 0.403) (Table 4).
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Table 2. Chronotypes by gender, age, and work schedule

Variable and Category Morning type, n (%) Neither type, n (%) Evening type, n (%) P-value

Gender
Men
Women

12 (41.0)
218 (38.6) 

14 (47.3)
279 (56.2)

3 (11.7)
28 (5.2)

p = 0.269

Age
Under 30 years
30–39 years
40–49 years
50 years or older

9 (10.1)
58 (42.7)
82 (43.5)
67 (44)

70 (79.6)
69 (53.7)
91 (48.6)
78 (53)

9 (10.3)
4 (3.6)

12 (7.9)
5 (3)

p < 0.001

Work schedule
Rotational shifts
Day shifts

130 (34.6)
82 (43.6)

216 (59.7)
92 (51.0)

18 (5.7)
16 (5.4)

p = 0.121

Note: n – absolute number, (%) – percentage

Chart 1. Objectively classified vs. subjectively perceived chronotypes
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Table 3. Factor structure of the Nursing Quality of Life Scale and the proportions of explained variability

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7

Satisfaction with one’s emotional stability
Satisfaction with one’s mental efficiency
Satisfaction with one’s resistance in stressful situations
Satisfaction with one’s self-confidence
Satisfaction with one’s psychological autonomy
Satisfaction with one’s ability to solve problems
Satisfaction with one’s mood
Satisfaction with one’s capacity for self-control

0.795
0.743
0.705
0.672
0.662
0.661
0.653
0.633

Satisfaction with one’s professional role
Satisfaction with one’s type of work
Satisfaction with what one is doing at work
Satisfaction with how one’s work is organized
Satisfaction with one’s financial situation

0.854
0.840
0.811
0.673
0.320

Satisfaction with one’s relationships with relatives
Satisfaction with one’s relationships with friends
Satisfaction with one’s family role
Satisfaction with one’s relationships
Satisfaction with one’s relationships with work colleagues 0.375

0.809
0.771
0.757
0.605
0.480

Satisfaction with one’s level of physical activity
Satisfaction with one’s physical mobility skills
Satisfaction with one’s physical well-being
Satisfaction with one’s image and physical appearance

0.855
0.849
0.630
0.507

0.351
0.420

Satisfaction with the quality of one’s nutrition
Satisfaction with one’s eating habits

0.841
0.837

Locihová et al. / KONTAKT
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Table 3. (continued)

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7

Satisfaction with the frequency of one’s sexual relations
Satisfaction with the quality of one’s sexual relations

0.896
0.880

Satisfaction with the amount of sleep one gets
Satisfaction with the quality of one’s sleep

0.829
0.806

 Eigenvalue   8.243   2.923 1.853 1.655 1.399 1.258 1.066

% of variance 29.439 10.438 6.618 5.910 4.996 4.493 3.808

Note: F1 – emotional scale, F2 – working scale, F3 – social scale, F4 – physical scale, F5 – nutritional scale, F6 – sexual scale, F7 – sleep scale

Table 4. Correlation matrix of the Nursing Quality of Life Scale

Emotional 
scale

Physical 
scale

Working 
scale

Social  
scale

Nutritional 
scale

Sexual  
scale

Sleep  
scale NQOLS

Emotional scale 
(F1)

Spearman’s rho
N

1.000
576

Physical scale 
(F2)

Spearman’s rho
N

0.403*
573

1.000
579

Working scale 
(F3)

Spearman’s rho
N

0.362*
574

0.177*
577

1.000
580

Social scale  
(F4)

Spearman’s rho
N

0.392*
574

0.176*
577

0.460*
579

1.000
580

Nutritional scale 
(F5)

Spearman’s rho
N

0.299*
575

0.498*
579

0.140*
579

0.133*
579

1.000
582

Sexual scale  
(F6)

Spearman’s rho
N

0.273*
570

0.279*
571

0.213*
572

0.290*
572

0.251*
574

1.000
575

Sleep scale  
(F7)

Spearman’s rho
N

0.259*
575

0.289*
578

0.234*
579

0.169*
579

0.295*
581

0.133*
574

1.000
582

NQOLS
Spearman’s rho
N

0.769*
563

0.633*
563

0.588*
563

0.620*
563

0.529*
563

0.477*
563

0.452*
563

1.000
563

Note: * statistically significant correlations at a significance level of p = 0.001, NQOLS – Nursing Quality of Life Scale

Analysis of the distribution of values for the individual 
NQOLS dimensions revealed that participants predominant-
ly assessed their quality of life positively. The highest mean 
score was observed for the social scale (M = 3.20; SD = 0.46), 
indicating high satisfaction with social relationships. The 
working and sexual scales also received positive ratings. Emo-
tional well-being was rated moderately positively (M = 2.85;  

SD = 0.45). Ambivalent attitudes were evident for the physical, 
nutritional, and sleep scales. The greater variance and wider 
interquartile ranges suggest inconsistent perceptions of these 
aspects of quality of life among participants. The overall quali-
ty of life score (M = 2.86; SD = 0.34) indicates a fairly high level 
of life satisfaction among the study participants (Table 5).

Table 5. Quality of Life Scales

Quality of Life Scales Mean (SD) Median (IQR) Min–Max

Emotional scale (F1) 2.85 (0.45) 3.00 (2.63–3.00) 1.75–3.75

Physical scale (F2) 2.59 (0.56) 2.75 (2.25–3.00) 1.25–4.00

Working scale (F3) 3.00 (0.46) 3.00 (2.80–3.20) 1.80–3.80

Social scale (F4) 3.20 (0.46) 3.20 (3.00–3.60) 2.00–4.00

Nutritional scale (F5) 2.59 (0.67) 2.50 (2.00–3.00) 1.00–4.00

Sexual scale (F6) 2.90 (0.73) 3.00 (2.50–3.00) 1.00–4.00

Sleep scale (F7) 2.57 (0.63) 2.50 (2.00–3.00) 1.00–4.00

Overall quality of life 2.86 (0.34) 2.90 (2.68–3.04) 2.00–3.60

Note: IQR – Interquartile range

Locihová et al. / KONTAKT
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NQoL domain scores differed among ICU nurses, general 
ward nurses, and ambulatory nurses (Table 6), with statistical-
ly significant differences observed in the emotional (p = 0.028), 
work-related (p < 0.001), and social (p = 0.013) domains. High-
er emotional and work-related scores were found among gen-

eral ward and ambulatory nurses (Me = 3.00) compared with 
ICU nurses (Me = 2.88), while the highest social domain score 
was observed in ambulatory nurses (Me = 3.40). No significant 
differences were identified in the physical, nutritional, sexual, 
or sleep domains, nor in the overall NQoL score (p = 0.164).

Table 6. Median scores of Quality of Life Domains (NQoL) according to type of workplace

Emotional 
scale

Physical 
scale

Working 
scale

Social  
scale

Nutritional 
scale

Sexual  
scale

Sleep  
scale NQOLS

ICU nurses 2.88 2.50 3.00 3.00 3.00 3.00 2.50 2.86

General Ward nurses 3.00 2.50 3.00 3.00 2.50 3.00 2.50 2.86

Ambulatory nurses 3.00 2.50 3.00 3.40 2.50 3.00 2.50 2.89

Asymp. Sig.* 0.028** 0.174 0.000** 0.013** 0.823 0.608 0.501 0.164

Note: * Kruskal–Wallis test, statistically significant difference at a significance level of 5%, NQOLS – Nursing Quality of Life Scale

A statistically significant difference between chronotypes 
was found only for the sleep scale (p < 0.001). For all other 
scales, including the total NQOLS score, the differences be-
tween chronotypes were not statistically significant (p > 0.05) 
(Table 7). Analysis of differences in NQOLS scale scores be-

tween participants who also worked night shifts and those 
worked only day shifts revealed only slight differences that 
were not statistically significant (all p > 0.05). Therefore, over-
all, working at night did not significantly impact subjectively 
perceived quality of life or any of the assessed scales.

Table 7. Mean Quality of Life Scores by chronotype for NQOLS dimensions

Emotional 
scale

Physical 
scale

Working 
scale

Social  
scale

Nutritional 
scale

Sexual  
scale

Sleep  
scale NQOLS

Evening type 2.88 2.50 3.00 3.00 2.50 3.00 2.00 2.79

Neither type 2.88 2.50 3.00 3.20 3.00 3.00 2.50 2.86

Morning type 2.88 2.75 3.00 3.00 3.00 3.00 3.00 2.89

Asymp. Sig.* 0.677 0.756 0.647 0.242 0.997 0.453 0.000* 0.259

Note: * Kruskal–Wallis test, statistically significant difference at a significance level of 5%, NQOLS – Nursing Quality of Life Scale

 
Discussion

The study yielded several interesting findings. First, the re-
sults revealed a statistically significant relationship between 
subjectively perceived chronotype and its objective classifica-
tion according to a validated methodology. While participants 
generally correctly recognized morning types, they were more 
likely to subjectively overrate evening types. Second, the pro-
portion of morning types increased with age, while the pro-
portion of intermediate and evening types decreased. Age 
around 30 appears to be a threshold for significant chronotype 
change. Third, the Czech version of the NQOLS identified sev-
en quality-of-life scales: emotional, physical, working, social, 
nutritional, sexual, and sleep. These scales showed good to 
excellent internal consistency. Fourth, quality-of-life ratings 
among nurses were predominantly positive. The social scale 
was the highest rated domain, while the greatest differences 
were found for the physical, nutritional, and sleep scales. Re-
sults also indicate that the type of workplace influences nurs-
es’ emotional, work-related, and social quality of life, with ICU 
nurses experiencing lower scores in these domains compared 
with general ward and ambulatory nurses. Only the sleep scale 
showed a statistically significant effect of chronotype, where-
as night shifts did not significantly affect quality of life as as-
sessed by the NQOLS.

The correlation between the subjective perception of one’s 
chronotype and its classification using a questionnaire varied 
considerably in accuracy from person to person. Participants 
generally correctly identified morning types, but evening 
types were more likely to be overrated subjectively. These find-
ings are consistent with previous studies highlighting a bias 
in chronotype self-assessment. People tend to overrate their 
evening type, possibly due to social and cultural factors that 
shape expectations about ideal sleep-wake patterns (Kanter-
mann et al., 2007; Roenneberg et al., 2003). A Brazilian study 
examining chronotypes in adults using the MEQ and actigra-
phy identified three distinct chronotypes based on objective 
sleep parameters. The results showed that actigraphy reliably 
distinguished between morning, evening, and intermediate 
types, proving useful in assessing circadian preferences (Matu-
zaki et al., 2014). 

Chronotypes have a dynamic nature that changes through-
out life depending on age. Generally, the proportion of morn-
ing types increases with age, while evening and intermediate 
chronotypes are more common during adolescence and early 
adulthood. The age of around 30 appears to be a significant 
turning point when circadian preferences stabilize and sub-
sequently shift toward a morning pattern (Kalra and Kour, 
2025; Randler, 2008). This trend was confirmed by the present 
study, in which younger participants of all chronotypes report-
ed later bedtimes than their older counterparts, likely due to 
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age-related changes in sleep-wake regulation. This age-related 
variability in chronotypes is supported by the available evi-
dence. It was those with the morning type who showed the 
most significant change in bedtime over the lifespan. Linear 
regression analysis revealed a statistically significant nega-
tive correlation between age and bedtime across chronotypes  
(p < 0.0001). For example, the mean bedtime for morn-
ing types shifted from 23:38 at age 20 to 22:29 at age 80  
(β = –0.019, SE = 0.002, p < 0.00001), illustrating a gradual 
shift of their circadian rhythm toward earlier activity with in-
creasing age Gottlieb et al., 2022).

Original validation of the NQOLS (Sili et al., 2022) con-
firmed its four-scale structure, which encompasses physical, 
emotional, working, and social quality of life. All scales exhib-
ited high internal consistency (omega = 0.84–0.92) and ex-
cellent model fit indices (CFI = 0.969; RMSEA = 0.055). This 
structure was confirmed in another study (Yousefnezhad et 
al., 2024), which identified the aforementioned four scales. 
The explained variability was 62%, and the reliability of each 
scale was very good (Cronbach’s alpha = 0.81–0.89). Contrary 
to these findings, the present study, which used exploratory 
factor analysis, identified another three scales reflecting nu-
trition, sexuality, and sleep, in addition to the original four. 
More detailed factor distributions resulted in a 13.3% increase 
in explained variability (from 52.4% to 65.7%), and the overall 
internal consistency across all items was very high (Cronbach’s 
alpha = 0.905). This suggests that the structure of the NQOLS 
scales may be more complex in different population samples 
than originally anticipated and highlights the importance of 
including additional domains to better identify the specific 
needs and aspects of quality of life of specific groups of health-
care workers.

The results of this study indicate that lower emotional, 
work-related, and social quality of life scores among ICU nurs-
es can be understood in the context of the demanding na-
ture of critical care environments. ICU nurses operate under 
sustained stress, high workloads, and frequent exposure to 
life-threatening situations, which have been linked to elevated 
levels of burnout and reduced well-being. A recent multicenter 
study found a high prevalence of burnout among ICU nurses, 
with a significant inverse relationship between burnout and 
multiple dimensions of quality of life, underscoring how psy-
chological strain in these settings detrimentally affects nurses’ 
overall well-being and life experience (Villagracia et al., 2025). 
These observations align with the idea that the structure of the 
NQoL scales may be more complex across different profession-
al groups than originally anticipated. They also highlight the 
importance of including additional context-specific domains 
to better identify the unique needs and quality-of-life aspects 
of nurses working in high-intensity clinical environments.

Our findings suggest that chronotype does not have a 
statistically significant effect on overall quality-of-life scores, 
nor does shift work lead to a decrease in NQOLS scores. How-
ever, this contradicts several earlier studies that reported a 
link between the evening chronotype and lower quality of life 
and poorer sleep quality in shift-working nurses. A Turkish 
study of 267 nurses found that evening chronotypes were as-
sociated with more night shifts and lower quality of life than 
morning and intermediate chronotypes (Bülbül et al., 2023). 
Another study on Spanish nurses confirmed circadian rhythm 
disruption along with shift work characteristics significantly 
influences nurses’ health and quality of sleep. Shift work was 
moderately positively correlated with overall health status  
(r = 0.337) and perceived quality of life (r = 0.426) (Debbia et 
al., 2021). A recent study (Weng and Chang, 2025) found that 

chronotype significantly influences the relationship between 
shift type and nurses’ sleep quality. While morning and inter-
mediate chronotypes showed better sleep quality when work-
ing day and evening shifts, evening types were better adapted 
to night shifts. These findings are complemented by a robust 
study (de Bruijn et al., 2025) that showed the evening chrono-
type to be associated with a 51% higher likelihood of working 
night shifts, as well as longer cumulative exposure to rotation-
al shifts (8.3 vs. 5.1 years). Differences between our findings 
and those from previous studies may stem from differences in 
methods, sample characteristics, or the organization of rota-
tional shifts.

Limitations of the study
The present study has several limitations that must be con-
sidered when interpreting the results. First, the single-center 
design of the study, which was conducted in only one Czech 
teaching hospital, limits the generalizability of the findings to 
other healthcare facilities. Since the MEQ and NQOLS tools 
used are based on subjective self-assessment, it would be ap-
propriate to include objective chronotype measurements, such 
as those obtained through actigraphy. Another limitation is 
the non-inclusion of important variables, such as stress lev-
el or the level of workplace-related psychological burden. Ad-
ditionally, data were only collected during the spring (March 
to May), which may have affected participants’ perception of 
their daily rhythms or sleep due to changes in natural light. 
The results are only valid for nurses and cannot be generalized 
to other healthcare professionals, such as doctors or auxiliary 
staff.

Recommendations
•	 The results of the study underscore the significance of 

taking nurses’ chronotypes into account when scheduling 
shifts, especially for those over 30 years old, to enhance 
sleep quality and overall well-being.

•	 The validated Czech version of the NQOLS is a reliable tool 
for assessing the quality of life of nurses in both clinical 
practice and research.

•	 Working in intensive care appears to be associated with a 
lower perceived quality of life among nurses.

•	 Although shift type (day vs. night shifts) did not signifi-
cantly impact quality of life, the significant association be-
tween chronotype and sleep-related quality-of-life dimen-
sions suggests that individualized scheduling strategies 
could be beneficial.

•	 Hospital management should use these findings to tailor 
schedules and support programs to department-specific 
demands, particularly in ICUs, by considering chronotype, 
workload, and stress levels to optimize nurses’ well-being 
and performance.

 
Conclusion

The results confirmed that participants’ perceptions of their 
chronotypes were highly consistent with chronotypes identi-
fied by the MEQ; this was particularly true for morning types. 
After age 30, participants shifted significantly towards the 
morning chronotype in their daily preferences. Participants 
rated the Czech version of the NQOLS as consistent across 
all seven quality-of-life dimensions. Most nurses viewed their 
quality of life positively, with the highest scores in the social 
functioning domain. Nurses working in intensive care units 
perceive their quality of life as lower than nurses in other clin-
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ical settings. Neither chronotype nor shift pattern had a sta-
tistically significant effect on the overall quality-of-life score 
as assessed by the NQOLS; however, there was a significant 
relationship between chronotype and the sleep scale.

Author contributions
Hana Locihová: conceptualization, methodology, data curation, 
formal analysis, writing – review and editing, project admin-
istration, funding acquisition, supervision. Kateřina Greplová: 
conceptualization, methodology, data curation, formal analy-
sis, visualization, writing – the original draft. Jiřina Hosáková: 
formal analysis, investigation, funding acquisition, writing – 
review & editing, supervision. Monika Pačísková: data curation, 
formal analysis, writing – original draft, visualization. All au-
thors have read and approved the submitted manuscript.

Acknowledgements
I would like to thank Pavel Kurfürst for translating the ma-
nuscript and Otakar Ďurďa for statistical analysis.

Ethical approval
The study was conducted in accordance with the Declaration 
of Helsinki and was approved by the Ethics Committee of the 
University Hospital Brno (No. 15 – 111224/EK). All partici-
pants gave their written informed consent and could withdraw 
from the study at any time without facing any penalties. Every 
participant in the study was an adult, aged at least eighteen 
years. Participants did not receive any financial or non-finan-
cial incentives.

Data sharing statement
Data supporting the results reported in this manuscript will be 
made available by the corresponding author upon reasonable 
request.

Funding
Supported by the University of Ostrava, Faculty of Medicine 
under project No. SGS14/LF/2025.

Conflict of interest
The authors have no conflict of interest to declare.

 
References
  1.	 Babapour AR, Gahassab-Mozaffari N, Fathnezhad-Kazemi A 

(2022). Nurses’ job stress and its impact on quality of life and 
caring behaviors: A cross-sectional study. BMC Nurs 21(1): 75. 
DOI: 10.1186/s12912-022-00852-y.

  2.	 Bülbül E, Çelik S, Özkan A, Akbaş G (2023). Assessment of the 
Chronotypes of Nurses Working in Shifts and the Quality of 
Their Lives. Clin Exp Health Sci 13(3): 491–496. DOI: 10.33808/
clinexphealthsci.1013932.

  3.	 Charan J, Biswas T (2013). How to Calculate Sample Size for 
Different Study Designs in Medical Research? Indian J Psychol 
Med 35(2): 121–126. DOI: 10.4103/0253-7176.116232.

  4.	 de Bruijn L, Berentzen NE, Vermeulen RCH, Vlaanderen JJ, 
Kromhout H van Leeuwen FE, Schaapveld M (2025). 
Chronotype in relation to shift work: A cohort study among 
37,731 female nurses. J Sleep Res 34(2): e14308. DOI: 10.1111/
jsr.14308.

  5.	 Debbia F, Medina-Valverde MJ, García-Arcos A, Garrido-
Gutiérrez A, Rodríguez-Borrego MA, López-Soto PJ (2021). 
Chronotype, general health and quality of sleep in a population 
of Spanish nurses. Rev Esc Enferm USP 55: e03752. 
DOI: 10.1590/S1980-220X2020010903752.

  6.	 Fičko SL, Smrekar M, Hošnjak AM, Kurtović B, Kovačević I, 
Friganović A (2022). Instruments Used in Assessment of 
Health-Related Quality of Life. Croat Nurs J 6(2): 153. 
DOI: 10.24141/2/6/2/6.

  7.	 Gottlieb E, Gahan L, Danoff-Burg S, Rus H, Watson N, 
Raymann R (2022). 0327 Age-Related Associations Between 
Chronotype and Sleep-Wake Cycles: A Big Data Analysis. Sleep 
45(Supplement_1): A147. DOI: 10.1093/sleep/zsac079.325.

  8.	 Horne JA, Ostberg O (1976). A self-assessment questionnaire 
to determine morningness-eveningness in human circadian 
rhythms. Int J Chronobiol 4(2): 97–110.

  9.	 Jones SE, Lane JM, Wood AR, van Hees VT, Tyrrell J, 
Beaumont RN, et al. (2019). Genome-wide association analyses 
of chronotype in 697,828 individuals provides insights into 
circadian rhythms. Nat Commun 10(1): 343. DOI: 10.1038/
s41467-018-08259-7.

10.	 Kalra Y, Kour P (2025). Assessing Chronotype: A Complex 
and Multifaceted Approach. Chronobiol Med 7(1): 9–17. 
DOI: 10.33069/cim.2025.0003.

11.	 Kantermann T, Juda M, Merrow M, Roenneberg T (2007). 
The human circadian clock’s seasonal adjustment is disrupted 
by daylight saving time. Curr Biol 17(22): 1996–2000. 
DOI: 10.1016/j.cub.2007.10.025.

12.	 Knutson KL, von Schantz M (2018). Associations 
between chronotype, morbidity and mortality in the 
UK Biobank cohort. Chronobiol Int 35(8): 1045–1053. 
DOI: 10.1080/07420528.2018.1454458.

13.	 Matuzaki L, Santos-Silva R, Marqueze EC, de Castro 
Moreno CR, Tufik S, Bittencourt L (2014). Temporal sleep 
patterns in adults using actigraph. Sleep Sci 7(3): 152–157. 
DOI: 10.1016/j.slsci.2014.09.012

14.	 Plháková A (2013). Spánek a snění: Vědecké poznatky a jejich 
psychoterapeutické využití. Praha: Portál, 264 p.

15.	 Randler C (2008). Morningness-eveningness 
comparison in adolescents from different countries 
around the world. Chronobiol Int 25(6): 1017–1028. 
DOI: 10.1080/07420520802551519.

16.	 Ritonja J, Aronson KJ, Matthews RW, Boivin DB, Kantermann T 
(2019). Working Time Society consensus statements: Individual 
differences in shift work tolerance and recommendations 
for research and practice. Ind Health 57(2): 201–212. 
DOI: 10.2486/indhealth.SW-5.

17.	 Roenneberg T, Wirz-Justice A, Merrow M (2003). Life between 
clocks: Daily temporal patterns of human chronotypes. J Biol 
Rhythms 18(1): 80–90. DOI: 10.1177/0748730402239679.

18.	 Sili A, Maria M, Fiorini J, Zaghini F, Barbarnelli C 
(2022). Nurses’ Quality of Life Scale: Validation and 
Psychometric Properties. Eval Health Prof 45(3): 249–259. 
DOI: 10.1177/01632787221075660.

19.	 Villagracia HN, Akhdair TA, Sallam SAEG, Villagracia RWA, 
Alshammari B, Alrasheeday AM, et al. (2025). Examining the 
link between intensive care unit nurses’ burnout and perceived 
quality of life: a multicenter cross-sectional study. BMC Nurs 
24(1): 399 DOI: 10.1186/s12912-025-03051-7.

20.	 Weng PW Chang WP (2025). Relationship between shift type 
and sleep quality in rotating-shift nurses with chronotype as a 
moderator variable. Int Nurs Rev 72(1): e13010. DOI: 10.1111/
inr.13010.

21.	 Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-
Lorenz A, et al. (2005). Principles of Good Practice for the 
Translation and Cultural Adaptation Process for Patient-
Reported Outcomes (PRO) Measures: Report of the ISPOR  
Task Force for Translation and Cultural Adaptation. Value 
Health 8(2): 94–104. DOI: 10.1111/j.1524-4733.2005. 
04054.x.

22.	 Yousefnezhad M, Shareinia H, Kheirkhah EL, Sajjadi M (2024). 
Translation and psychometric evaluation of the Persian version 
of the nurses’ quality of life scale: A validation study in Iran. 
BMC Nurs 23(1): 183. DOI: 10.1186/s12912-024-01839-7.

23.	 Yu JH, Yun CH, Ahn JH, Suh S, Cho HJ, Lee SK, et al. (2015). 
Evening chronotype is associated with metabolic disorders and 
body composition in middle-aged adults. J Clin Endocrinol 
Metab 100(4): 1494–1502. DOI: 10.1210/jc.2014-3754.

Locihová et al. / KONTAKT


