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Abstract

Rotating shift work has been associated with impaired quality of life and changes in health
behaviors among nurses. Although maintaining a healthy diet and engaging in physical
activity may be associated with better quality of life, evidence in shift-working nurses re-
mains limited. This pilot cross-sectional study explored associations between adherence
to the Mediterranean diet, physical activity, and quality of life among nurses in Northern
Greece from October 2025 to February 2026. A total of 100 nurses working rotating shifts
participated in the study. Quality of life, adherence to the Mediterranean diet, and physi-
cal activity were assessed using the WHOQOL-BREF, MedDietScore, and IPAQ question-
naires, respectively. The mean MedDietScore was 22.56 + 4.83, and the mean physical ac-
tivity was 711.16 + 576.05 MET-min/week. Adherence to the Mediterranean diet was pos-
itively associated with the Physical Health, Psychological Health, and Environment do-
mains. In the multivariable model, physical activity remained positively and inde-
pendently associated with Physical Health (3 = 0.31, p = 0.002), whereas both physical ac-
tivity and adherence to the Mediterranean diet were positively associated with the Envi-
ronment domain. These findings suggest that lifestyle behaviors are associated with spe-
cific dimensions of quality of life among shift-working nurses and emphasize the need for
larger studies.

Keywords: nurses; rotating shift work; Mediterranean diet; physical activity; quality of
life

1. Introduction

Rotating shift work is a fundamental organizational feature of nursing practice.
However, this operational necessity places a considerable burden on nurses. In particular,
it has been associated with circadian rhythm disruption, fatigue, and sleep disturbances.
It also affects mental health and daily functioning. These consequences extend to social
life, job performance, and quality of life, while also increasing the risk of stress, metabolic
disorders, and cardiovascular disease [1,2]. Therefore, rotating shift work is not merely a
technical element of work organization, but a factor that substantially affects nurses’ daily
functioning and overall well-being [3].
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Quality of life in nurses is a multidimensional concept. It includes physical function-
ing, psychological well-being, social relationships, and perceptions of the environment. In
this occupational context, maintaining self-care behaviors can become more difficult. Ir-
regular work schedules and night work limit the practical implementation of health-pro-
moting behaviors, despite nurses” knowledge of health-related factors [4]. Additionally,
rotating shift work has been associated with changes in key lifestyle habits, including di-
etary behavior and physical activity [5]. As a result, it is important to investigate how
health-related behaviors are associated with quality-of-life domains among nurses work-
ing rotating shifts.

Nutrition is a key modifiable lifestyle factor and is particularly important for nurses
working rotating shifts, as irregular schedules may affect both food choices and meal tim-
ing. Among healthy dietary patterns, the Mediterranean diet has received considerable
attention because of its favorable associations with cardiometabolic health [6-8]. Moreo-
ver, recent evidence suggests that greater adherence to the Mediterranean diet is associ-
ated with better health-related quality of life [9,10].

At the same time, shift workers are more likely to skip meals, eat at irregular times,
and make less favorable nutritional choices, such as consuming more sugar-sweetened
beverages and saturated fats [11]. This dietary burden is not solely attributable to individ-
ual choices, but also to organizational constraints, such as work schedules, fatigue, limited
break time, and reduced access to healthy food options during shifts [4,5]. In parallel,
nurses working shifts have been reported to exhibit poorer dietary habits and a less favor-
able obesity profile, although in some cases they may also report higher levels of physical
activity [5]. Moreover, diet quality seems to decline during night shifts, underscoring the
need for improved access to nutritious meal options in the workplace [4]. As a result, shift
work may be associated not only with what nurses eat, but also with when and how they
eat.

In this context, the Mediterranean diet may be particularly relevant for rotating-shift
nurses because it emphasizes fruits, vegetables, legumes, whole grains, olive oil, nuts, and
fish, while limiting the intake of highly processed foods, saturated fats, and energy-dense
snacks [6-8]. These characteristics may provide a useful dietary framework for addressing
common shift-related dietary behaviors, such as irregular meal timing, increased snack-
ing, and limited access to healthy food during night shifts [4,5,11]. Moreover, higher ad-
herence to the Mediterranean diet has been associated with better health-related quality
of life, suggesting that it may reflect a broader health-promoting lifestyle pattern [9,10].
Therefore, Mediterranean diet adherence represents not only a general marker of diet
quality but also a potentially meaningful lifestyle factor for nurses working rotating shifts,
whose irregular schedules may interfere with meal timing, food choices, and access to
nutritious options during shifts.

Despite the aforementioned, there remains a limited amount of evidence on the Med-
iterranean diet, particularly among nurses. Work schedules may not always directly affect
nurses’ overall adherence to the Mediterranean diet, but they do seem to influence certain
aspects of dietary behavior. In addition, the generally low adherence reported in nursing
populations further supports the need for additional investigation of this issue [3,12,13].
Therefore, Mediterranean diet adherence represents an appropriate and clinically relevant
focus for examining quality of life among nurses working rotating shifts.

Another important health behavior that is directly linked to both physical and mental
well-being is physical activity. Adults should engage in at least 150-300 min of moderate-
intensity aerobic activity or 75-150 min of vigorous-intensity activity per week, according
to the most recent World Health Organization guidelines on physical activity. In parallel,
reducing sedentary time is also recommended [14]. Adequate physical activity has been
associated with better physical functioning, more favorable mental health, and a reduced
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risk of chronic disease. However, despite these benefits, maintaining satisfactory levels of
physical activity is not always feasible for shift-working nurses: accumulated fatigue, lack
of time, and difficulty maintaining a stable routine act as barriers. Thus, physical activity
among nurses working shifts cannot be taken for granted, despite the otherwise active
nature of their professional role [15].

In fact, despite inconsistent findings from earlier research, the connection between
physical activity and nurses’ quality of life appears particularly significant. According to
certain research, nurses who work rotational shifts exercise more frequently than those
with set schedules. Nevertheless, it has also been emphasized that a substantial propor-
tion of nurses do not exercise regularly [5]. Similarly, recent findings indicate that most
nurses were classified as having low or moderate physical activity levels, while moderate
physical activity was associated with a more favorable professional quality of life, partic-
ularly in terms of compassion satisfaction [15]. These findings suggest that physical activ-
ity is not linearly determined by work schedule type. Rather, it may be shaped by indi-
vidual and work-related factors, such as fatigue, daily organization, and occupational de-
mands. Therefore, it remains crucial to examine the relationship between physical activity
and quality of life among nurses working rotational shifts [5,15].

However, exercise and nutrition are not independent of one another. Rather, they
represent interrelated components of a more comprehensive way of living. Higher adher-
ence to the Mediterranean diet has been associated with better quality of life and greater
physical activity, suggesting that health-promoting behaviors often coexist and may rein-
force one another [10]. This finding is especially crucial for nurses who work shifts, since
their hectic schedules may impact not just a single habit but the entire self-care framework.

The adverse effects of shift work on health have been well documented. However,
evidence on the combined role of Mediterranean diet adherence, physical activity, and
domain-specific quality of life among rotating-shift nurses remains limited. Previous stud-
ies have often examined dietary habits, physical activity, or quality of life separately. The
novelty of the present study lies in the simultaneous examination of two modifiable life-
style behaviors —Mediterranean diet adherence and physical activity —in relation to the
four WHOQOL-BREF domains. This integrated approach may provide a more compre-
hensive understanding of how lifestyle-related factors are associated with physical, psy-
chological, social, and environmental aspects of quality of life in this occupational group.
Therefore, the present pilot cross-sectional study aimed to investigate the associations be-
tween Mediterranean diet adherence, physical activity, and domain-specific quality of life
among nurses working rotating shifts in Northern Greece.

2. Materials and Methods
2.1. Study Design

The present study was a pilot cross-sectional study. It aimed to investigate the asso-
ciation between adherence to the Mediterranean diet, physical activity, and quality of life
among nurses working rotating shifts. Within this framework, the following parameters
were assessed: quality of life, adherence to the Mediterranean diet, and physical activity,
using the World Health Organization Quality of Life-BREF (WHOQOL-BREF), Med-
DietScore, and International Physical Activity Questionnaire (IPAQ), respectively.

2.2. Study Setting, Sample, and Sample Size

The study was conducted in five hospitals located in Northern Greece, with three
hospitals affiliated with the 3rd Regional Health Authority (RHA) and two with the 4th
RHA. The sample comprised 100 nurses employed in rotating shifts. Participants were
recruited through non-probability convenience sampling. The study included nurses who
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were actively working rotating shifts and voluntarily agreed to complete the question-
naires. Exclusion criteria were fixed work schedules, incomplete questionnaire responses,
and refusal to provide informed consent for participation in the study.

To assess the adequacy of the sample size for the planned regression analyses, a sam-
ple size calculation was performed for multiple linear regression. Assuming a convention-
ally defined medium effect size (f> = 0.15), a = 0.05, power = 0.80, and five predictors, the
minimum required sample size was estimated at 92 participants. Therefore, the final sam-
ple of 100 nurses was considered adequate for the planned exploratory regression anal-
yses.

2.3. Research Instruments

Three research instruments were used for data collection:

2.3.1. WHOQOL-BREF

The WHOQOL-BREF questionnaire was used to assess quality of life [16,17]. The in-
strument consists of 26 items and evaluates four domains: Physical Health, Psychological
Health, Social Relationships, and Environment. Responses are rated on a 5-point Likert
scale, where higher scores represent a better quality of life. The reliability of the subscales
in the present sample ranged from acceptable to very good, with Cronbach’s a values
between 0.70 and 0.84.

2.3.2. MedDietScore

Adherence to the Mediterranean diet was assessed using the MedDietScore question-
naire [18]. The instrument evaluates adherence to the Mediterranean dietary pattern
through 11 food groups, including non-refined cereals, fruits, vegetables, legumes, pota-
toes, fish, olive oil, red meat products, poultry, full-fat products, and alcohol. Each group
scored on a 0-5 scale, with total scores ranging from 0 to 55. Scores of 0-20 indicate low
adherence, 21-35 moderate adherence, and 36-55 high adherence. The Cronbach’s « for
the MedDietScore was 0.65 in the current sample.

2.3.3. International Physical Activity Questionnaire (IPAQ)

Physical activity was assessed using the International Physical Activity Question-
naire (IPAQ) and expressed as MET-min/week [19]. The results were expressed as MET-
min/week, with higher values indicating greater physical activity. According to the IPAQ
scoring protocol, physical activity is classified into three categories: low, when partici-
pants do not meet the criteria for the other two categories; moderate, when activity reaches
at least 600 MET-min/week; and high, when vigorous activity reaches at least 1500 MET-
min/week on at least 3 days or when the total volume of activity reaches at least 3000 MET-
min/week over 7 days. The Cronbach’s « for the IPAQ in the current sample was 0.62.

2.4. Data Collection Procedure

Data were collected between October 2025 and February 2026. Questionnaires were
distributed in both paper-based and electronic formats, and participation in the study was
voluntary.

Before collecting data, approval from the Scientific Councils of the participating hos-
pitals was obtained to distribute the questionnaires. The questionnaires were then handed
out in person at the hospitals and shared electronically via Google Forms, using an online
link and a QR code, making it easier for nurses from different hospital departments to
participate.

Before completing the questionnaires, participants were informed about the purpose
of the study, the voluntary nature of participation, their right to decline or withdraw at
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any time without any consequences, and the protection of anonymity and confidentiality.
Completion of the questionnaires was considered to indicate informed consent for partic-
ipation in the study.

2.5. Ethics and Deontology

The study received approval from the Research Ethics and Deontology Committee of
the International Hellenic University (protocol code 53/2024; date of approval: 16 July
2024). In addition, permission to conduct questionnaire-based data collection was ob-
tained from the Scientific Councils of the participating hospitals. According to the relevant
decision, the research protocol did not conflict with current legislation and was in accord-
ance with generally accepted principles of research ethics, deontology, and research in-

tegrity.

2.6. Data Analysis— Statistics

Descriptive and inferential statistics were used for data analysis. Continuous varia-
bles were presented as means and standard deviations, while categorical variables were
presented as absolute and relative frequencies.

Normality was evaluated with the Shapiro-Wilk test. Comparisons between two
groups were performed using the independent-samples t-test, whereas comparisons
among more than two groups were conducted using analysis of variance (ANOVA) with
Bonferroni post hoc tests.

For the Social Relationships domain, which did not follow a normal distribution,
non-parametric tests were used. Correlations among adherence to the Mediterranean diet,
physical activity, and quality-of-life domains were examined using correlation coeffi-
cients.

The internal consistency of the study instruments was assessed using Cronbach’s a
coefficient. In addition, multiple linear regression models were used to examine the inde-
pendent associations of demographic, occupational, and lifestyle variables with each qual-
ity-of-life domain. Multicollinearity among predictors in the multiple linear regression
models was assessed using tolerance and variance inflation factor values.

Statistical significance was set at p < 0.05. Statistical analyses were performed using
IBM SPSS Statistics, version 24.0.

2.7. Use of Generative Al

A generative artificial intelligence (Al) tool, ChatGPT (Open AL web version) was
used during manuscript preparation to assist with English-language editing and phras-
ing. However, no generative Al tools were used for data generation, statistical analysis,
interpretation of results, or drawing scientific conclusions. All content has been reviewed,
verified, and approved by the authors.

3. Results

The study involved 100 nurses working rotating shifts. Among them, 72% were
women and 28% were men. The mean age of the participants was 37.72 years (SD = 8.70),
the mean duration of professional experience as nurses was 13.44 years (SD = 8.68), and
the mean duration of work in rotating shifts was 12.97 years (SD = 8.56). Most participants
were employed in Intensive Care Units (41%), while others worked in Emergency Depart-
ments, surgical wards, and various other hospital departments. In terms of educational
attainment, 43% of the nurses held postgraduate degrees (Tables 1 and 2).
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Table 1. Participant Characteristics.

Variable Category n %

Gender Male 28 28.0

Female 72 72.0

Educational level Secondary education (EPAL, SAEK) 16 16.0

University education 13 13.0

Technological Educational Institutes (TEI) 27 27.0

Postgraduate degree (MSc) 43 43.0

Doctoral degree (PhD) 1 1.0

Age group 20-30 27 27.0

31-40 37 37.0

41+ 36 36.0

Single 37 37.0

Prefer not to answer 1 1.0

Divorced 6 6.0

Marital status Married 46 46.0

Cohabiting 8 8.0

Widowed 2 2.0

Children Yes 48 48.0

No 52 52.0

<5 26 26.0

\.{ears of prc.)fes— 510 19 190
sional experience

>10 55 55.0

Hematology 1 1.0

Other 3 3.0

Anesthesiology 9 9.0

Cardiology 2 2.0

Intensive Care Unit (ICU) 41 41.0

Oncology 2 2.0

Current depart- Orthopedics 2 2.0

ment

Internal Medicine 11 11.0

Pediatrics 1 1.0

Coronary Care Unit 1 1.0

Emergency Department (ED) 13 13.0

Surgical Ward 13 13.0

Psychiatry 1 1.0

The descriptive analysis revealed moderate adherence to the Mediterranean diet,

while physical activity levels varied considerably among participants. In terms of quality
of life, the WHOQOL-BREF domain scores ranged from 12.35 to 13.78, with clear disper-

sion across the sample (Table 2).

Table 2. Descriptive Statistics of the Main Study Variables.

Variable M SD Minimum Maximum
Age 3772 8.70 24.00 57.00
Number of Children 0.83 0.96 0.00 3.00
Years of professional experience as a nurse 13.44 8.68 1.00 31.00
Years in rotating shifts 12.97 8.56 1.00 31.00
Physical Health (WHOQOL-BREF) 12.35 2.05 7.33 16.67
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Psychological Health (WHOQOL-BREF) 13.78 1.99 7.33 19.33
Social Relationships (WHOQOL-BREF) 13.66 3.01 6.67 20.00
Environment (WHOQOL-BREF) 12.31 2.52 6.22 17.33
Physical activity (IPAQ, MET-min/week) 711.16 576.05 0.00 2319.10
Mediterranean diet (MedDietScore) 2256 4.83 11.00 34.00

Notably, correlation analysis indicated that adherence to the Mediterranean diet was
positively associated with various aspects of quality of life, particularly Physical Health (r
= 0.29), Psychological Health (r = 0.27), and Environment (r = 0.39). No statistically signif-
icant association was observed with Social Relationships. Furthermore, physical activity
was significantly associated with Physical Health (r = 0.33). All WHOQOL-BREF domains
were also positively related, with the strongest correlation observed between Psychologi-
cal Health and Social Relationships (r = 0.60). Overall, these findings indicate that both
Mediterranean diet adherence and physical activity were associated with specific domains
of quality of life, with Mediterranean diet adherence showing a broader range of associa-
tions (Table 3).

Table 3. Correlations between MedDiet, IPAQ, and Quality-of-Life Domains (N = 100).

Variable 1 2 3 4 5 6
1. Mediterranean diet — 0.11  029* 0.27* 012 0.39*
2. Physical activity (IPAQ) 0.11 — 0.33*  0.01 0.14 0.18
3. Physical Health 0.29 ** 0.33 ** — 0.46** 0.36* 0.55**
4. Psychological Health 027* 001 046 —  0.60* 0.51*
5. Social Relationships 0.12 014 036* 0.60* —  0.50*
6. Environment 0.39* 0.18 0.55* 0.51** 0.50 ** —

Note: ** p <0.01.

Gender-based comparisons showed no significant difference in Physical Health,
whereas women scored higher in Psychological Health and Environment (Tables S7 and
S8). In addition, because the Social Relationships domain was not normally distributed, it
was examined using non-parametric testing, which also indicated higher scores among
women (Table S6). However, no statistically significant gender difference was observed
in MedDietScore (p = 0.18).

Additionally, differences across age groups were observed for Psychological Health,
whereas no statistically significant differences were observed for Physical Health or Envi-
ronment (Table S9). Further pairwise analysis showed that nurses aged 20-30 years had
lower Psychological Health scores compared with those aged 41 years or older (Table 52).

Similarly, group comparisons based on years of professional experience revealed sig-
nificant differences in Psychological Health and Environment, while no statistically sig-
nificant difference was observed for Physical Health (Table 510). More specifically, pair-
wise analysis indicated that nurses with 5-10 years of experience had lower Psychological
Health scores than those with more than 10 years of experience. Regarding Environment,
the 5-10 years group scored lower than both the <5 years and >10 years groups (Table S3).

In relation to dietary behavior, group comparisons based on Mediterranean diet ad-
herence showed significant differences in Physical Health and Environment, but not in
Psychological Health (Table S11). In particular, pairwise comparisons indicated that par-
ticipants with high adherence to the Mediterranean diet reported higher Physical Health
and Environment scores than those with low adherence (Table S4).

At the same time, the internal consistency analysis showed acceptable reliability for
the WHOQOL-BREEF subscales, with Cronbach’s o values ranging from 0.70 to 0.84. Spe-
cifically, Cronbach’s ot was 0.73 for Physical Health, 0.75 for Psychological Health, 0.70 for
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Social Relationships, and 0.84 for Environment. In this sample, Cronbach’s a was 0.62 for
the IPAQ and 0.65 for the MedDietScore (Table S5).

Finally, collinearity diagnostics indicated no evidence of serious multicollinearity
among the predictors, with tolerance values ranging from 0.396 to 0.978 and VIF values
ranging from 1.023 to 2.523. Multiple linear regression analyses were performed to exam-
ine whether demographic, occupational, and lifestyle variables were independently asso-
ciated with each quality-of-life domain. Physical activity showed the strongest independ-
ent association with Physical Health. For Psychological Health and Social Relationships,
gender was the only statistically significant associated factor. In the Environment model,
gender, Mediterranean diet adherence, and physical activity were positively associated

with the outcome (Table 4).

Table 4. Integrated Multiple Linear Regression Models for WHOQOL-BREF Domains.

Outcome Variable B SE B t 95% ]S I for
Physical Health Constant 8.50 1.14 — 7.39<0.001[6.22,10.78]
Physical Health Gender 0.44 0.44 0.09 1.00 0.319 [-0.43, 1.32]
Physical Health Y cor® Of Professional g o5 36 00701 673 1077, 0.66]

experience 2 6
Physical Health Age group 0.14 0.38 0.05 0.38 0.703 [-0.62, 0.92]
Physical Health MedDiet group 0.60 0.40 0.15 1.49 0.137 [-0.19, 1.39]
Physical Health IPAQ group 1.28 0.39 0.31 3.26 0.002 [0.50,2.07]
Psychological Health Constant 10.03 1.12 — 8.92<0.001 [7.80, 12.27]
Psychological Health Gender 1.01 0.43 0.22 2.34 0.021 [0.15, 1.87]
Psychological Health cor® Of Professional g 3y g 35 01709 335 [-1.04, 0.36]
experience
Psychological Health Age group 0.68 0.38 0.27 1.80 0.075 [-0.07, 1.44]
Psychological Health MedDiet group 0.54 0.39 0.14 1.37 0.172 [-0.23, 1.32]
Psychological Health IPAQ group 0.28 0.38 0.07 0.74 0.460 [-0.48, 1.05]
Social Relationships Constant 8.64 1.71 — 5.04<0.001[5.24, 12.05]
Social Relationships Gender 1.54 0.66 0.23 2.33 0.022 [0.23, 2.86]
Social Relationships o Of Professional o 5 g 54 017106 584 1173, 0.46)
experience 8
Social Relationships Age group 0.65 0.58 0.19 1.13 0.259 [-0.46, 1.88]
Social Relationships MedDiet group 0.49 0.59 0.09 0.83 0.407 [-0.71, 1.75]
Social Relationships IPAQ group 1.00 0.60 0.16 1.70 0.092 [-0.22,2.17]
Environment Constant 6.24 1.34 — 4.66<0.001 [3.54, 9.01]
Environment Gender 1.69 0.51 0.31 3.28 0.001 [0.69, 2.79]
Environment Years of professional *_ 75 45 02717 586 [-1.62, 0.10]
experience 6 3
Environment Age group 0.75 0.450.24 1.66 0.099 [-0.14, 1.69]
Environment MedDiet group 0.94 0.46 0.19 2.02 0.046 [0.02, 1.88]
Environment IPAQ group 1.11 0.46 0.21 2.41 0.018 [0.15,2.02]

Note: B = unstandardized coefficient; SE = standard error; 3 = standardized coefficient; CI = confi-

dence interval. Bold p-values indicate statistical significance (p < 0.05).

4. Discussion

This study aimed to examine the associations between Mediterranean diet adherence,

physical activity, and domain-specific quality of life among nurses working rotating shifts
in Northern Greece. The main findings showed that Mediterranean diet adherence was
positively associated with several quality-of-life domains, particularly Physical Health,
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Psychological Health, and Environment. In contrast, physical activity showed a more spe-
cific association with Physical Health. In the multivariable models, physical activity
showed the strongest independent association with Physical Health, whereas gender was
independently associated with Psychological Health and Social Relationships. In the En-
vironment model, gender, Mediterranean diet adherence, and physical activity were pos-
itively associated with the outcome. Overall, the findings show that lifestyle-related fac-
tors may be differentially associated with specific dimensions of quality of life among ro-
tating-shift nurses.

The findings are broadly consistent with previous nursing research showing that
nurses’ quality of life is associated not only with shift work itself, but also with demo-
graphic and professional characteristics. Sori¢ et al. reported that education and age-re-
lated characteristics were associated with specific WHOQOL-BREF domains among Cro-
atian hospital nurses, whereas shift work by itself was not significantly linked to overall
quality of life [20]. In the present study, age group, years of professional experience, and
gender were also associated with selected quality-of-life domains. This supports the view
that nurses” well-being cannot be attributed to work schedule alone, but may reflect a
broader interaction between individual characteristics, professional experience, lifestyle
behaviors, and the occupational environment.

A key finding of the present study was that Mediterranean diet adherence showed a
broader pattern of associations with quality of life than physical activity. Specifically,
Mediterranean diet adherence was associated with Physical Health, Psychological Health,
and Environment, while group comparisons also indicated that participants with higher
adherence reported higher Physical Health and Environment scores than those with lower
adherence. This finding is consistent with previous evidence suggesting that healthier di-
etary patterns may be linked to better quality-of-life outcomes [9,10]. It is also in line with
previous work by Leyva-Vela et al., who reported generally low adherence to the Medi-
terranean diet among Spanish nurses with shift patterns and highlighted the relevance of
dietary behavior in this occupational group [3]. Similarly, Liang et al. reported that health-
ier dietary patterns among night-shift nurses were associated with better quality-of-life
scores across several dimensions. However, they used different dietary assessment tools
and quality-of-life instruments [21].

Several mechanisms may explain why Mediterranean diet adherence was associated
with broader quality-of-life domains. The Mediterranean diet is characterized by higher
intake of plant-based foods, olive oil, legumes, whole grains, fish, and other nutrient-
dense foods, which have been linked to favorable cardiometabolic and overall health out-
comes [6-8]. Beyond its nutritional content, adherence to this dietary pattern may also
reflect a more organized and health-promoting lifestyle. For rotating-shift nurses, who
often face irregular meal timing and limited access to healthy food during shifts, better
adherence to the Mediterranean diet may indicate a greater ability to maintain self-care
behaviors despite occupational constraints. This may partly explain its association not
only with Physical Health, but also with Psychological Health and Environment. How-
ever, given the cross-sectional design of the study, these interpretations should be consid-
ered exploratory and should not be interpreted as evidence of causal relationships.

Physical activity was mainly associated with the Physical Health domain. This find-
ing is expected, as physical activity is closely related to perceived energy, mobility, func-
tional capacity, and physical functioning. Previous research has shown that physical ac-
tivity patterns among shift-working nurses are not uniform. For instance, Peplonska et al.
reported that rotating night-shift nurses had higher occupational physical activity but
lower leisure-time activity than day workers [22]. Similarly, recent evidence suggests that
many nurses report low or moderate physical activity levels, while moderate physical ac-
tivity may be associated with more favorable professional quality of life [15]. The present
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findings support the relevance of physical activity for perceived physical health, while
also suggesting that its association with broader psychosocial domains may be less pro-
nounced than that of dietary adherence.

Another key finding was that women nurses reported higher scores in Psychological
Health, Social Relationships, and Environment. This result should be interpreted cau-
tiously, particularly because the sample included a higher proportion of women than
men. Gender differences in quality of life may reflect a combination of occupational, psy-
chosocial, and contextual factors rather than gender alone. In addition, younger nurses
and those with 5-10 years of professional experience showed less favorable outcomes in
selected domains. These findings may indicate that certain stages of professional life are
associated with different adaptation demands and perceived well-being. Park and Lee re-
ported that stress, sleep disturbances, and subjective health status were associated with
quality of life among clinical nurses [23]. This supports the view that psychosocial and
occupational factors, in addition to lifestyle behaviors, may be relevant to nurses” well-
being. However, because workload intensity, occupational stress, sleep quality, and fa-
tigue were not directly assessed in the present study, these interpretations remain explor-
atory.

The internal consistency of the WHOQOL-BREF subscales was acceptable to very
good in the present sample. In contrast, the Cronbach’s a values for the IPAQ and Med-
DietScore were relatively modest. This may be partly explained by the fact that both in-
struments assess complex lifestyle behaviors composed of heterogeneous items rather
than a single homogeneous construct. Therefore, findings involving physical activity and
Mediterranean diet adherence should be interpreted with appropriate caution and further
evaluated in larger studies.

A strength of the present study is its integrated analytical approach. Previous studies
have often examined shift work, dietary habits, physical activity, or quality of life sepa-
rately [3,20-23]. In contrast, this study examined Mediterranean diet adherence and phys-
ical activity simultaneously in relation to the four WHOQOL-BREF domains among
nurses working rotating shifts. This approach provides a more detailed understanding of
how different modifiable lifestyle behaviors may be associated with distinct aspects of
quality of life. The study also contributes evidence from the Greek healthcare setting,
where data on lifestyle behaviors and quality of life among rotating-shift nurses remain
limited.

Several limitations should be acknowledged. The cross-sectional design precludes
causal inference. In addition, the pilot nature of the study, small sample size, and geo-
graphically restricted recruitment may limit generalizability. All key variables were as-
sessed using self-reported questionnaires, which may have introduced recall bias, social
desirability bias, and measurement variability. Detailed shift-related variables, such as
shift duration, rotating-shift intensity, and frequency of night shifts, were not collected.
Given the pilot sample size, the present analysis focused on main associations rather than
interaction effects, which should be examined in larger future studies. Finally, potentially
relevant confounding factors, such as sleep quality, fatigue, workload intensity, occupa-
tional stress, dietary timing, recovery between shifts, and comorbidities, were not com-
prehensively assessed. These factors may be associated with both lifestyle behaviors and
quality of life and should be incorporated in future larger studies.

The findings have practical implications for workplace health promotion among ro-
tating-shift nurses. Rather than focusing exclusively on individual behavior change,
workplace strategies should also consider the broader occupational environment in which
dietary habits and physical activity take place. Practical approaches may include im-
proved access to healthier food options during evening and night shifts, structured nutri-
tion education, protected meal breaks, and feasible physical activity programs adapted to
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rotating schedules. Particular attention may be needed for potentially vulnerable sub-
groups, such as younger nurses and those with intermediate professional experience, who
may face increased adaptation and work-related demands.

Future research should extend this pilot study through larger, multicenter, and lon-
gitudinal designs. Such studies would allow clearer assessment of temporal relationships
and could examine whether Mediterranean diet adherence and physical activity are pro-
spectively associated with changes in quality-of-life domains. Larger samples would also
permit more reliable subgroup and sensitivity analyses, as well as the examination of
whether the associations of Mediterranean diet adherence and physical activity with qual-
ity of life differ across demographic subgroups, such as gender or age. In addition, future
studies should collect more detailed shift-related information, such as shift duration, fre-
quency of night shifts, and rotating-shift intensity, and should include validated measures
of sleep quality, fatigue, occupational stress, and workload, as these factors may confound
or modify the associations between lifestyle behaviors and quality of life among rotating-
shift nurses.

5. Conclusions

The present study showed that among nurses working rotating shifts, adherence to
the Mediterranean diet and physical activity were both associated with quality of life.
However, their patterns of association differed across domains. Mediterranean diet ad-
herence was associated with a broader range of quality-of-life aspects, particularly Phys-
ical Health, Psychological Health, and Environment. In contrast, physical activity was
more specifically associated with Physical Health. Additionally, gender, age, and years of
professional experience were associated with selected quality-of-life outcomes, under-
scoring the multifactorial nature of well-being in this occupational group. Overall, the
findings support the importance of workplace health-promotion strategies that encourage
healthier dietary habits, feasible physical activity, and broader well-being initiatives for
nurses working rotating shifts.
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