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Abstract. – OBJECTIVE: This observation-
al study aims to analyze the quality of life of the 
administrative/technical employees of the Uni-
versity of Ferrara and its relationship with sleep 
quality, chronotype, and family components.

PATIENTS AND METHODS: We invited all em-
ployees (528) to fill a data collection form (age, 
gender, education level, number of family com-
ponents, being caregiver and job-related fac-
tors) and 3 anonymous questionnaires (VR-12 
Health-Related Quality of Life, Pittsburgh Sleep 
Quality Index, and Morningness-Eveningness 
Questionnaire).

RESULTS: Out of 323 respondents, 72.5% were 
female, 76.4% had an age between 41-60 years 
old, 63.8% had a university degree, and 67.5% 
an administrative profile. Considering family-re-
lated characteristics: 81.1% of respondents lived 
with ≥2 people 35.3% had children, and 31.9% 
declared to be caregiver of a family member, not 
necessarily co-housing. Most of the employees 
resulted to be Morning-type (48.6%) and Inter-
mediate-type (46.8%), with a very limited group 
of Evening-types (4.6%). Quality of sleep result-
ed to be the main factor affecting the health-re-
lated quality of life. Near half of our sample had 
poor sleep quality (49.2%; 95% CI: 43.6-54.8%). 
PSQI score resulted in significantly higher for 
people who were caregivers of a familiar (7.0 
± 3.6 vs. 6.1 ± 3.6, p=0.022). Family size and 
being caregiver of a familiar resulted signifi-
cant factors for sleep quality, and indirectly for 
health-related quality of life. 

CONCLUSIONS: The quality of sleep is the 
most influencing parameter of the workers’ 
quality of life. Family size and being caregiv-
er of a family member indirectly affect the qual-
ity of life by influencing sleep quality. Appro-
priate consideration and management of these 
aspects in the working context could improve 
workers’ well-being.
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rhythms, Chronobiology, Chronotype, Family com-
ponent, Caregiver, Administrative/technical employ-
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Introduction

World Health Organization (WHO) defines 
quality of life as an “individual’s perception of 
their position in life in the context of the culture 
and value systems in which they live and in re-
lation to their goals, expectations, standards and 
concerns. It is a broad-ranging concept affected 
in a complex way the person’s physical health, 
psychological state, personal beliefs, social rela-
tionships and their relationship to salient features 
of their environment”1. In this extremely wide 
concept, many factors have been proved to be as-
sociated with quality of life (QoL). For assessment 
of QoL, generic and specific questionnaires have 
been developed, designed to be applicable across 
a wide range of populations and interventions. 
These questionnaires produce a combination of 
two summary measurements of health-related 
quality of life: a physical component summary 
score, which represents physical Health-Related 
Quality of Life (HRQoL), and a mental compo-
nent summary score, which represents mental 
HRQoL. Considering the multifaceted nature of 
quality of life, it is important to ensure that the 
well-being framework is inclusive of all contexts, 
even if there is no consensus on which variables 
are the most appropriate to measure and report 
physical and mental health-related quality of life. 
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On one hand, social-demographic characteris-
tics, such as gender, age, and education, were all 
found to be correlated with HRQoL2-4 with older 
age independently associated with lower physical 
HRQoL for both genders5. On the other, sleep and 
specific sleep characteristics are crucial indica-
tors of HRQoL6. Sleep in most humans occupies 
between 20% and 40% of day7. Generally, 7 to 9 
hours of sleep are recommended in an adult but 
sleep needs vary significantly among individuals, 
and many factors can affect how many hours an 
individual needs (e.g., pregnancy, aging, previous 
sleep deprivation, and sleep quality)8. 

One of the most popular, well-established 
and validated clinical tools used to collect both 
direct and indirect measurements of subjective 
sleep quality is The Pittsburgh Sleep Quality 
Index (PSQI)9. The subjective measurements 
evaluated can be either direct, including self-re-
ported sleep quality and satisfaction, average 
sleep duration and sleep efficiency (sleep la-
tency and wake after sleep onset), or indirect, 
such as self-perceived sleepiness, unintentional 
napping during working hours, and academic 
performance. The psychometric properties of 
PSQI, such as internal consistency, test-retest 
reliability, validity, and factorial structure, are 
the most used by clinicians and researchers, and 
PSQI has been validated in many populations 
and languages10, including Italian11. 

The majority of studies12,13 have investigated 
the relationship between sleep and health-related 
quality of life in specific populations of patients. 
It has been shown7,14-16 that every aspect of quality 
of life is negatively impacted by reduced sleep 
quantity or poor sleep quality. The causes of 
sleep loss fall under two major, somewhat over-
lapping, categories: lifestyle/occupational (e.g., 
shift work, prolonged working hours, jet lag, ir-
regular sleep schedules) and sleep disorders (e.g., 
insomnia, sleep-disordered breathing, restless 
legs syndrome, narcolepsy and circadian rhythm 
disorders). Insomnia, defined by having difficul-
ty falling asleep, maintaining sleep, or by short 
sleep duration, despite adequate opportunity for 
a full night’s sleep, is the most reported sleep 
problem17. There are different types of insomnia 
(Short-Term Insomnia and Chronic Insomnia) 
and its precise causes are poorly understood but 
stress is thought to play a leading role in activat-
ing the hypothalamic-pituitary axis and setting 
the stage for chronic insomnia18. Vgontzas  et 
al19 showed that adults with insomnia, compared 
with normal sleepers, have higher levels, over a 

24-hr period, of cortisol and adrenocorticotropic 
hormone (ACTH), hormones released by the hy-
pothalamic-pituitary-adrenal axis after stress ex-
posure. With regards to the working population, 
the impact of sleep deficiency on quality of life, 
cardiovascular disease risk and performance lev-
el on the job has been mainly demonstrated in 
health-professional shift workers20-24. Data exam-
ining sleep conditions and, in particular, the pos-
sible influence of sleep on HRQoL in white-collar 
workers are, however, lacking. 

Another important aspect to consider when 
evaluating the quality of life is chronotype, a 
characteristic that constitutes inter-individu-
al differences in the circadian phase and calls 
for a specific preference for sleep and activity 
timing. Chronotypes are divided into the terms 
“morning-oriented types” (M-types) and “eve-
ning-oriented types” (E-types), to distinguish 
people showing an extreme preference for morn-
ing or evening activity, respectively25. However, 
most individuals can be categorized as Interme-
diate-type (I-type), with a possible propensity 
towards M-types and E-types. Some authors26-28 
suggest that circadian misalignment, and conse-
quent sleep disruption may lead to either short- or 
long-term health consequences. Individual chro-
notype determines different habits, including diet 
and lifestyle from a young age; E-type students 
have been shown to exhibit significantly lower 
intake of fruits, vegetables, cereals, olive oil, and 
higher breakfast- skipping29. Moreover, a growing 
amount of evidence shows that eveningness may 
impact general health, either physical or mental, 
sleep, school results and achievements, especially 
in younger age and in women30. Most of the stud-
ies on chronotype conducted in working contexts 
are focused on shift workers as this category is 
believed to be at increased risk of either meta-
bolic problems31, anxiety and fatigue32, reflecting 
also on poor HRQoL33. However, chronotype may 
have an impact also on daytime workers and, 
thus, is worth investigating. 

In addition to sleep and chronotype, the fam-
ily context has an important influence on QoL, 
specifically family composition, i.e., number of 
members, in particular children, presence of peo-
ple needing assistance, and being a caregiver. In 
fact, being the caregiver of a family member is 
potentially an increased risk for adverse effects 
on the well-being in virtually every aspect of 
life, ranging from health and quality of life to 
the relationships and economic security34, yet the 
relationship between employment and quality of 
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life of the caregiver has not been fully investigat-
ed. In spite of the efforts of recent years by all 
world organizations dealing with the safeguard 
and protection of quality of life of people in many 
contexts, the working context continues to be ne-
glected. For this reason, our attention focused on 
a specific working population, the administrative 
employees of an Italian university, with the aim 
to explore if sleep, chronotype, and familiar pa-
rameters are associated with physical and mental 
quality of life.

Patients and Methods
This cross-sectional study was part of the 

project “Lavorare bene in Unife” (“Working well 
at the University of Ferrara”). This project, ac-
tively sponsored by the University of Ferrara 
and performed in collaboration with the working 
group “Tavolo Tecnico per il benessere lavora-
tivo”, was carried out in March-April 2018 with 
the purpose of taking a comprehensive picture of 
workers’ wellbeing, and possibly attempting to 
identify and promote job-related strategies aimed 
to improve it. The project involved all the admin-
istrative/technical personnel of the University of 
Ferrara (including temporary contract workers), 
who were invited to preliminarily attend an in-
formative seminar dealing with the organization 
and desynchronization of circadian rhythms, and 
the individual circadian preference (chronotype). 
On a voluntarily basis, participants were then 
asked to complete an online survey based on 
specific questionnaires, at their personal working 
desk, in complete privacy conditions. Out of 528 
employees, 343 (66%) attended the seminar, and 
323 (94%) voluntarily agreed to participate in 
the survey. During the seminar, the investigators 
explained the research content, presented the 
questionnaires, and gave instructions on how to 
fill in the online form. All the participants re-
ceived an email with a link to the survey, in order 
to collect the data in a completely anonymous 
way. Participants were asked to complete three 
questionnaires: one on chronotype (Morning-
ness-Eveningness Questionnaire, MEQ), one on 
sleep quality (Pittsburgh Sleep Quality Index, 
PSQI), and one on health-related quality of life 
(Veterans RAND 12-Item Health Survey, VR-
12), in combination with questions regarding 
socio-demographic and job-related factors. The 
questions were not of any ethical concern. The 
flow-chart with gender distribution details is pre-
sented in Figure 1.

Measures and Questionnaires
The Morningness-Eveningness Questionnaire 

(MEQ) consists of 19 self-reported items in a 
Likert scale response format pertaining to habitu-
al rising and bedtimes, preferred behavioral sleep 
schedules and alertness in the morning25. MEQ 
score ranges from 16 to 86, with higher scores re-
flecting stronger preference for morningness and 
lower scores reflecting stronger preference for 
eveningness35. Participants who score between 59 
and 86 are classified as M-types (“larks”), those 
who score between 42 and 58 as intermediate 
(I-types) and those with a score ≤41 as E-types 
(“owls”). MEQ has been established as a reliable 
and valid measurement of chronotype36.

Sleep quality was assessed using the Pitts-
burgh Sleep Quality Index (PSQI), a self-rated 
questionnaire designed to evaluate 7 components 
of sleep over the past month: perceived sleep 
quality, sleep latency, sleep duration, sleep effi-
ciency, sleep disturbance, use of sleep medica-
tions and daytime dysfunction due to sleepiness. 
Each component yields a score ranging from 0 to 
3, with 3 indicating the greatest dysfunction. The 
seven components can be summed up to produce 

Figure 1. Flow-chart of the study.
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a total score ranging from 0 to 21, with higher 
scores indicating worse sleep quality9,11. A global 
score >5 is suggestive of poor sleep quality11,37. 

The Veterans RAND 12-Item Health Sur-
vey was used to assess the physical and mental 
health-related quality of life38. The VR-12 yields 
9 items and two component scores: Physical 
Component Summary (PCS) and Mental Compo-
nent Summary (MCS). Both the components are 
standardized with a mean of 50 and a standard 
deviation of 10 and higher scores denote better 
physical and mental health status, respectively. 
We have decided to use the VR12 revisiting the 
validated SF12 Italian version plus two questions 
on the perception of health status as compared to 
the previous year, translated into Italian for the 
study. The VR-12 has reported excellent reliabil-
ity and validity38,39.

All participants provided complete information 
on their age class (≤30, 31-40, 41-50, 51-60, >60 
years), gender and education level (middle school 
or lower, high school, bachelor degree, higher 
degree). Family status was recorded as number 
of family components, number of children (<14 
years) and being caregiver of any familiars (co-
habiting or not).

Job-related factors were: type of contract (per-
manent or fixed-term), job profile (administrative 
or technician), working years (≤10, 11-20, >20), 
job position (B, C, D, EP) and distance between 
home and workplace (<10 km, 10-25 km, 25-50 
km, >50 km). Job position was defined accord-
ing to Italian professional categories that differ 
according to: degree of autonomy, degree of 
responsibility, and the educational level required 
to apply for the professional category. Category 
B represents the lower level (carrying out basic 
tasks, and requiring high-school qualification), 
while EP is the highest (solving complex organi-
zational and/or professional tasks, and requiring 
a degree and a higher professional qualification).

Statistical Analysis
Continuous data were reported through mean 

and standard deviation (SD), while categorical 
variables were described through absolute and 
relative frequencies (%). 

Questionnaires scores distribution was graphi-
cally inspected using histograms. PCS and PSQI 
scores were transformed to reach an approxi-
mately normal distribution. Square root was ap-
plied to PSQI while PCS was cubed-transformed 
(PCS^3). We decided to apply these monotonic 

transformations in order to preserve interpret-
ability, as an increase in the transformed variable 
corresponds to an increase in the original. All 
the analyses were carried out on transformed 
variables.

Correlation between VR-12 scores and PSQI 
was measured with Pearson’s linear correlation 
coefficient. The association between question-
naire scores and categorical factors was tested 
with the Student t-test (k=2 categories) and the 
ANOVA (k>2 categories). Significant variables 
were considered for path analysis. Path analy-
sis consists in a system of equations in which 
the structural relationships between the observed 
variables are modelled. This type of structur-
al equation modelling (SEM) is used when a 
variable is thought to mediate the relationship 
between two others (mediation models)40,41. We 
assumed that sleep quality could be a mediator 
between the quality of life and the other socio-de-
mographics and job-related characteristics. This 
assumption allowed studying indirect pathways 
from explanatory variables to quality of life via 
sleep quality.

The path analysis was conducted using the 
SEM Stata command. Three linear regressions 
were simultaneously estimated, including sleep 
quality and the two VR-12 components as depen-
dent variables. Sleep quality was also entered as 
an explanatory variable (mediator) in the equa-
tions on VR-12 scores. Regression models were 
simplified with backward selection using the like-
lihood ratio test. Estimates from the final struc-
tural equation model were reported as standard-
ized coefficients and 95% confidence intervals 
(95%CI). Negative coefficients were suggestive of 
a decrease in the outcome variable while positive 
coefficients indicated an increase. 

Statistical significance was set at 0.05 α level. 
The analyses were performed using Stata sta-
tistical software, version 13 (StataCorp, College 
Station, TX, USA).

Results

Socio-demographic and job-related character-
istics of the study population are shown in Table 
I. Out of 323 respondents, 72.5% were female, 
76.5% aged between 41 and 60 years old, and on-
ly 4 subjects under 30 years old. The majority of 
subjects had a university degree (63.8%), an ad-
ministrative profile (67.5%), and belonged to the 
professional category C (61.6%). The percentages 
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of E-types were very low (4.6%), while the pro-
portion of M-types (48.6%) and I-types (46.8%) 
were significantly higher.

Considering family-related characteristics, 
81.1% of respondents lived with ≥2 people; 35.3% 
had children and 31.9% declared to be caregiver 
of a family member, not necessarily cohabiting.

Females were on average younger and more 
frequently had an administrative profile (74.8% 
vs. 48.3%, p-value<0.001). 

PSQI global score ranged between 0 and 19, 
with a median of 5 and a mean of 6.4±3.6 (Fig-
ure 2 b). Nearly half of the sample population 
was classified as poor sleepers (49.2%, 95% CI: 
43.6-54.8%). PSQI score resulted significantly 
higher for people who were the caregiver of a 
family member (7.0 ± 3.6 vs. 6.1 ± 3.6, p=0.022) 
(Table II). 

MCS and PCS scores ranged from 9 to 52 and 
20 to 67 with a mean of 33.8 ± 6.8 and 55.2 ± 8.2, 
respectively (Figure 2 c-d). There was a signifi-
cant moderate correlation between VR-12 scores 
and PSQI (MCS: r=-0.359, p-value<0.001; PCS: 
r=-0.334, p-value<0.001). Indeed, poor sleepers 
reported worse mean scores than good sleep-
ers (PCS: 53.0±8.7 vs. 57.3±7.1, p<0.001; MCS: 

32.0±6.5 vs. 35.6±6.6, p<0.001). The associa-
tions between VR-12 scores and the other fac-
tors are reported in Table II. Women showed 
significantly lower mean scores, while age was 
directly associated with PCS, but inversely to 
MCS: people older than 60 years reported on av-
erage higher MCS 37.5 ± 6.4 and lower PCS 50.6 
± 9.3 scores as compared to young employees 
(p-values <0.02). MCS varied significantly also 
with education level and job profile. PCS instead 
significantly correlated with chronotype, job po-
sition and family characteristics. In particular, 
PCS mean score increased with family size and 
in presence of children, while it decreases mov-
ing to evening chronotype and clerical workers 
(B category).

Most of the associations were confirmed in 
path analysis; results are shown in Table III and 
Figure 3. The main factor affecting the health-re-
lated quality of life was quality of sleep with 
standardized coefficients 2-3 times higher than 
those of the other covariates. Family-related char-
acteristics resulted in significant factors for sleep 
quality and indirectly for health-related quality 
of life. In particular, the increase in family size 
resulted in a protective factor while being a 

Table I. Demographic, family and job-related characteristics of the studied population (N=323).

Demographics	 N (%)	 Job-related Characteristics	 N (%)

Female gender	 234 (72.5)	 Job profile	
Age (years)		      Administrative	 218 (67.5)
    ≤ 40	   46 (14.2)	     Technician	 105 (32.5)
    41-50	 123 (38.1)	 Job position	
    51-60	 124 (38.4)	     B	 32 (9.9)
    > 60	 30 (9.3)	     C	 199 (61.6)
Educational attainment		      D	   79 (24.5)
    Middle school	 16 (4.9)	     E	 13 (4.0)
    High school	 101 (31.3)	 Work seniority (years)	
    Bachelor degree	 156 (48.3)	     ≤ 10	   63 (19.5)
    Higher degree	   50 (15.5)	     11-20	 112 (34.7)
Chronotype		      > 20	 148 (45.8)
    Morning type	 157 (48.6)	 Permanent contract	 302 (93.5)
    Intermediate type	 151 (46.8)	 Distance work-home	
    Evening type	 15 (4.6)	     < 10 km	 218 (67.5)
		      10-25 km	   73 (22.6)
		      > 20 km	 32 (9.9)

Family related characteristics	 N (%)		

Family members (num.)			 
    1	   61 (18.9)		
    2	   84 (26.0)		
    3	 101 (31.3)		
    ≥ 4	   77 (23.8)		
Children (≤ 14 years old)	 114 (35.3)		
Being caregiver	 103 (31.9)		
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caregiver of a family member was a risk factor 
for poor quality of sleep and indirectly for worse 
health-related QoL.

Discussion

The present study explored a non-clinical sam-
ple of 323 daytime workers of the University of 
Ferrara, Italy, to evaluate the relationship between 
quality of life and three important determinants: 
sleep, chronotype and family characteristics. To 
the best of our knowledge, this is the first study 
dealing with quality of life conducted in the pub-
lic administration sector. 

Our results confirmed that quality of sleep 
represents the main factor affecting the quality 
of life. Among the population recruited, nearly 
half of the sample was classified as poor sleepers 
(49.2%), resulting in slightly higher prevalence 
than the previously reported on daytime workers 
and general populations42-44. Indeed, in former 
studies on daytime workers, the poor sleep prev-
alence varied between 40% to 43%, often with 
higher rates in women than in men, whereas in a 
representative Austrian general population sam-
ple of over 15 years of age, it was 32.1% (37% fe-

males, 26.5% males)45. The increased prevalence 
in our sample could be explained by the fact that 
it mostly comprises middle-age workers (40-60 
years old), of whom 72.5% were females, and it 
is well known that sleep quality decreases with 
increasing age, especially in women. In fact, our 
results are in line with an Italian study on mid-
dle-aged people, including 71.5% of women, that 
reported a prevalence of 49.4% poor sleepers46. 
Similar frequencies were reported in surveys on 
menopausal middle-aged women47. The strong 
relationship between quality of life and quality of 
sleep has already been reported6, although mostly 
on general population and patients with various 
pathologies48. 

In our daytime workers, chronotype was also 
related to the quality of life. In particular, MEQ 
was positively associated with VR-12 physical 
components and the transition from evening to 
morning chronotype results in better PCS. Other 
studies have analyzed these relationships but with 
different results. Suh et al35 found a significant re-
lationship with both physical and mental compo-
nents of QOL, while Sasawaki et al49 reported no 
significant relationship. One possible explanation 
could be again ascribed to the different types of 
populations examined: Sasawaki analyzed 126 

Figure 2. Histogram of questionnaires scores distribution: (a) MEQ; (b) PSQI; (c) VR-12 MCS; (d) VR-12 PCS.



Quality of life in sample group of university administrative employees

13031

daytime office workers with a median age of 29 
(IQ range: 26-36); while Suh examined a pop-
ulation-based cohort with age ranging from 49 
to 79. With regard to chronotype, an unexpected 
finding of our study was that it did not significant-
ly affect PSQI. This result may appear to be in 

contrast with those reported in previous studies, 
where E-types in particular were found to have a 
worse PSQI score than M- and I-types37,50,51 and 
to suffer from sleep disturbances35,51. Our results 
can likely be due to the low number of E-types 
present in our sample. Analyzing the PSQI com-

Table II. Factors associated to PSQI, VR12 physical component score (PCS) and mental component score (MCS).

	 PSQI 		  VR12 MCS		  VR12 PCS
	 mean ± SD	 p-value*	 mean ± SD	 p-value*	 mean ± SD	 p-value*

Gender	  	 0.090 	  	 0.002		  0.049
    M	 5.8 ± 3.3	  	 35.7 ± 6.6	  	 56.5 ± 8.2	
    F	 6.6 ± 3.8	  	 33.1 ± 6.7	  	 54.7 ± 8.2	
Age (years)	  	 0.647 	  	 0.019		  0.014
    ≤ 40	 6.3 ± 3.6		  33.2 ± 6.8	  	 56.4 ± 6.8	
    41-50	 6.2 ± 3.5	  	 33.5 ± 6.3	  	 55.2 ± 8.7	
    51-60	 6.5 ± 4.0	  	 33.5 ± 7.1	  	 55.9 ± 7.6	
    > 60	 6.9 ± 3.0	  	 37.5 ± 6.4	  	 50.6 ± 9.3	
Educational attainment	  	  0.650	  	 0.029		  0.129
    Middle school	 5.5 ± 2.5		  36.3 ± 7.8	  	 50.9 ± 8.7	
    High school	 6.5 ± 3.9	  	 34.8 ± 7.2	  	 54.9 ± 8.6	
    Bachelor degree	 6.4 ± 3.5	  	 32.7 ± 6.4	  	 55.7 ± 7.8	
    Higher degree	 6.1 ± 4.0	  	 34.5 ± 6.4	  	 55.6 ± 8.2	
Chronotype		   0.431		  0.514		  0.032
    Morning type	 6.2 ± 3.7		  34.2 ± 7.0		  56.3 ± 7.5	
    Intermediate type	 6.5 ± 3.5		  33.6 ± 6.6		  54.5 ± 8.4	
    Evening type	 7.1 ± 4.5		  32.3 ± 6.0		  51.2 ± 10.9	
Job profile	  	 0.072	  	 0.006		  0.909
    Administrative	 6.6 ± 3.7	  	 33.1 ± 6.7	  	 55.3 ± 7.9	
    Technician	 5.9 ± 3.6	  	 35.3 ± 6.6	  	 55.0 ± 8.7	
Job position	  	  0.452 	  	 0.276		  0.032
    B	 6.3 ± 3.6		  35.1 ± 8.5	  	 51.3 ± 9.9	
    C	 6.1 ± 3.6	  	 33.6 ± 6.7	  	 55.9 ± 7.6	
    D	 6.9 ± 3.9	  	 34.2 ± 6.4	  	 54.8 ± 8.8	
    E	 6.5 ± 2.4	  	 31.0 ± 5.4	  	 57.5 ± 7.0	
Work seniority (years)	  	 0.219 	  	 0.056		  0.030
    ≤ 10	 6.4 ± 3.7	  	 33.5 ± 6.6	  	 57.7 ± 5.8	
    11-20	 5.9 ± 3.5	  	 32.8 ± 6.6	  	 55.1 ± 8.5	
    > 20	 6.7 ± 3.7	  	 34.8 ± 6.9	  	 54.2 ± 8.7	
Type of contract	  	 0.302	  	 0.163		  0.934
    Fixed-term	 5.6 ± 2.7	  	 35.8 ± 6.5	  	 55.0 ± 8.7	
    Permanent	 6.4 ± 3.7	  	 33.7 ± 6.8	  	 55.2 ± 8.2	
Distance work-home		  0.521		  0.880		  0.145
    < 10 km	 6.4 ± 3.7 	  	 33.7 ± 6.6		  55.0 ± 8.0	
    10-25 km	 6.0 ± 3.5		  34.2 ± 7.7		  56.3 ± 8.7	
    > 20 km	 6.7 ± 3.5 		  33.7 ± 6.2		  53.9 ± 8.3	
Family members (num.)	  	  0.151 	  	 0.297		  0.013
    1	 7.3 ± 4.3	  	 33.5 ± 7.4	  	 53.0 ± 9.3	
    2	 6.5 ± 3.6		  34.8 ± 6.9	  	 54.0 ± 8.6	
    3	 6.1 ± 3.3	  	 33.9 ± 6.5	  	 56.4 ± 7.9	
    ≥ 4	 5.9 ± 3.5	  	 32.8 ± 6.3	  	 56.7 ± 6.6	
Children (≤14 years old)		  0.253	  	 0.726		  0.003
    No	 6.6 ± 3.8	  	 33.9 ± 7.1	  	 54.2 ± 8.6	
    Yes	 6.0 ± 3.4	  	 33.6 ± 6.2	  	 57.1 ± 7.0	
Being caregiver	  	 0.022	  	 0.832		  0.143
    No	 6.1 ± 3.6	  	 33.8 ± 6.8	  	 55.8 ± 7.5	
    Yes	 7.0 ± 3.6	  	 33.9 ± 6.8	  	 54.0 ± 9.5	

*p-values refer to parametric tests (t-test and oneway ANOVA) on transformed variables: square-root (PSQI) and PCS^3. In bold 
significant p-values.
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ponents, we found an extremely high proportion 
of sleep disturbances (approximately 93%), with 
no differences among chronotypes. It could be 
speculated that working time, in addition to fam-
ily and social habits, may have strongly affected 
the biological chronotype of our study popula-
tion, inducing a switch from E-type to I-type and 
M-type, with the consequence of frequent sleep 
disturbances. 

Unlike chronotype, two family-related char-
acteristics were found to be significant factors 
for sleep quality and so, indirectly, for health-re-

lated quality of life: (a) the increase in family 
size (protective factor), and (b) being a caregiver 
of a family member (risk factor). It is somewhat 
difficult to compare this result with the available 
literature, since family size is a parameter main-
ly used in socio-economic assessments to eval-
uate children’s well-being. An American poll, 
sponsored and funded by the National Sleep 
Foundation “Sleep in the Modern Family”, had 
the goal of presenting a contemporary picture 
of sleep in families with at least 1 school-aged 
child, but the possible effect of the number of 

Table III. SEM results. Standardized coefficients (Coef.) and p-values from likelihood ratio test.

	 Outcome	 Explanatory variables	 Coef.	 95% CI	 p-value

VR12 PCS				  
	 PSQI	 -0.302	 -0.398 – -0.207	 < 0.001
	 Female	 -0.109	 -0.207 – -0.010	 0.031
	 Age > 60	 -0.153	 -0.252 – -0.055	 0.002
	 MEQ	 +0.173	 0.078 – 0.268	 < 0.001
	 B category	 -0.134	 -0.229 – -0.038	 0.006
	 Work seniority ≤ 10 years	 +0.134 	 0.037 – 0.230	 0.007
VR12 MCS				  
	 PSQI	 -0.365	 -0.448 – -0.273	 < 0.001
	 Female	 -0.114	 -0.213 – -0.015	 0.024
	 Age > 60	 +0.149	 0.046 – 0.251	 0.005
	 Work seniority > 20 years	 +0.107	 0.006 – 0.208	 0.038
PSQI				  
	 Family number (num.)	 -0.125	 -0.231 – -0.019	 0.021
	 Being caregiver	 +0.129	 0.023 – 0.235	 0.017

Figure 3. Path analysis diagram. Arrows width is proportional to the standard coefficient reported in Table III. Red and green 
arrows indicate a negative and positive effect, respectively.
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family members was not analyzed. The majority 
of the other studies on sleep quality in families 
have been focused on parents with children af-
fected by particular chronic pathologies. Only 
one study, conducted in Iran, has considered 
family size in relationship with sleep quality52. 
This study, including healthy 50-60 year-old 
women, reported a non-significant correlation 
between women’s sleep quality and their fam-
ily size. However, the sample comprised more 
than 90% housewives with ≥3 children and thus 
living in a big family, whereas in our sample, al-
most 20% live alone and 26% with just one other 
person. So, viewed in the opposite direction, we 
could interpret that people who live alone are at 
higher risk of poor sleep. Substantial evidence 
from the literature shows that less social con-
tact and, in particular, living alone significantly 
correlates with poor sleep and this considerably 
reduces health-related quality of life53,54. Finally, 
as for the role of caregiver, our results confirm 
previous findings of sleep disorders affecting 
the quality of life of people who take care of 
ill family members, especially the elderly with 
dementia or more severe diseases55,56. Indeed, 
disease and incapacity are common experienc-
es that represent one of the greatest challenges 
for families, since the psychosocial problems 
caused by a person with dependence have an 
impact on the whole family circle resulting in a 
deterioration of their QoL57.

A noteworthy strength of this study is the 
selected population of early-age-start workers. 
Thus, the results are more generalizable to work-
ing and general populations than those arising 
from clinical cohorts. Moreover, the sample of 
employees who replied to the survey was large 
and representative of the University of Ferrara’s 
entire administrative/technical personnel. Also, 
most of our population live in Ferrara: a small 
town (150,000 inhabitants) where most people 
utilize bicycles and no more than 30 minutes 
are required for travelling back and forth to the 
workplace. As all our participants have the same 
working hours, they are all exposed to the same 
type of discomfort, such as traffic, weather con-
ditions, etc. 

We are aware, however, that this observation-
al study has some limitations. First, the study 
was cross-sectional, so we cannot assess the 
causal nature of the associations. But, the use 
of a path analysis allows a better understanding 
of the links between the different factors and 
the mechanisms of their association. Second, 

this study relied solely on self-reported ques-
tionnaires and, although in the presence of fully 
validated scales, it could have given less reli-
able results compared to other applied objective 
measurements. Nevertheless, it would have been 
difficult and expensive to use less subjective 
instruments, because of the large sample size. 
Furthermore, a recent multi-instrument analy-
sis concluded that sleep quality is the strongest 
independent predictor of health and in particu-
lar mental health and more so in women than 
in men58. Third, factors that can influence the 
quality of life, such as chronic disease, physical 
activity, nicotine and caffeine use, and varied 
occupational variables were not investigated. In 
particular, our purpose for future studies is to 
examine other working variables (work ability, 
work performance, relation with colleagues and 
supervisor, work satisfaction, control over work 
tasks, absence/presence due to sickness) to offer 
more detailed discussions on how the working 
style can influence a worker’s life and sleep.

Conclusions

In our University administrative population, 
poor sleep quality was the main significant risk 
factor for the quality of life. Thus, everything that 
affects sleep quality worsens the quality of life. 
We are in agreement with economics experts, 
saying that “people spend large portions of their 
lives working, often to the detriment of sleep. Em-
ployers often ignore the importance of employee 
sleep despite evidence showing sleep health is 
crucial to positive employee” outcomes59. Work-
place health promotion planners should take into 
account measures aimed to improve sleep quality, 
and, therefore, health-related quality of life of 
workers.
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