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Abstract: The present study aimed to assess the associations between depression and burnout, and
blood glucose levels and haemoglobin A1c in nurses and non-nurses, using psychometric and metabolic
assessment. Nurses experienced a significantly higher level of burnout than non-nurses (p<0.05), as
measured by the Emotional Exhaustion scale of the Maslach Burnout Inventory, as well as a significantly
lower level of burnout than non-nurses as measured by the Personal Accomplishment subscale of the
Maslach Burnout Inventory (p<0.01).
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1. Introduction
Being at the forefront of patient care, nurses spend more time with their patients than any
other healthcare provider, and patient outcomes are directly affected by the quality of care provided
by these professionals [1]. The work conditions of nurses, as well as disruptions to their circadian
rhythms, high workloads, and lack of control on the job make them highly susceptible to developing
psychological conditions such as depression, anxiety, stress, fatigue, and burnout [2,3].
Nurses may also be increasingly at risk of decreased physical health outcomes, such as the
development of diabetes mellitus. In a longitudinal study of healthy Danish nurses, 4.4% were found to
have developed type 2 diabetes mellitus (T2D) at the 15-year follow-up, with the nurses who worked
night shifts significantly more at risk than those who worked only day shifts [4]. Furthermore, another
large-scale longitudinal study found that nurses who developed T2D at the follow-up period did so at a
younger age than non-nurses who developed the disease [5].
Nurses are twice as susceptible to depressive symptoms than the general population [6], with
32.4% of Australian nurses presenting with mild depression [7]. It has been reported that nurses are
three times more likely to take sick leave than doctors working under the same conditions, with 1 in 4
nurses having taken mental health-related sick leave throughout their careers [8]. Nurses also suffer
from great levels of occupational burnout, which is defined as chronic workplace stress that is not
successfully managed [9]. Both depression and burnout have been associated with decreased cognitive
performance and workplace performance in nurses [7, 10].
The high-stress and high-responsibility nature of health professions commonly leads to
mismanaged mental health which not only directly affects patient outcomes [1] but may also affect the
personal health and quality of life of nurses [11, 12]. Thus, this study aimed to investigate, in nurses
compared to non-nurses, both the differences in psychometric and metabolic variables, and the
relationship between psychometric and metabolic variables.

2. Materials and Methods
Recruitment for the study was undertaken using advertisements on social media and the
placement of posters, as well as a snowballing technique where nurse participants indicated their
colleagues or friends to participate.
In order to participate in the study, all participants had to demonstrate competency in the
English language, as well as being unaffected by the exclusion criteria adapted from the Lifestyle
Appraisal Questionnaire [13]. These exclusion criteria included: (i) systolic blood pressure (BP) of ≥ 160
mmHg, (ii) diastolic BP ≥ 100 mmHg, (iii) smoking > 10 cigarettes per day, (iv) consumption of > 10
standard drinks per day, (v) chronic health conditions, or (vi) daily medication use. Any potential subject
who answered ‘yes’ to any of the aforementioned questions was excluded from the study according to
Human Research Ethics Committee protocol. Furthermore, Prior to attending the study, participants
were requested to abstain from food and drink consumption (with the exception of water), as well as
nicotine, alcohol, and medications for ≥ 8 hours prior to participating.
Provided the inclusion criteria above were met, subjects were asked to sign the consent form.
Three blood pressure measurements were obtained before and after the study. The Lifestyle Appraisal
Questionnaire [13] was administered to collect demographic data, followed by the General Health
Questionnaire [14] to assess psychological distress, the Depression, Anxiety and Stress Scale (DASS) [15]
to assess depression, and the Maslach Burnout Inventory (MBI) [9] to assess burnout. The participants
then undertook a finger prick procedure for blood glucose levels and haemoglobin A1c assessment.
In order to assess the differences in variables between the nurse and non-nurse samples, an
independent sample t-test was performed. The associations between the psychometric and metabolic
variables were analysed using Pearson’s correlation analysis for the non-nurse group (n=36), and
Spearman’s correlation analysis for the nurse group (n=16). The effect size for the study was calculated
as 0.7 using Cohen’s power tables [16], a score which signifies a moderate-to-high effect size.

3. Results and Discussion
Both sample groups scored within the normal range for depression, with the nurses scoring
slightly higher. As for burnout, the nurses scored significantly higher for Emotional Exhaustion of the
MBI than the non-nurse group (p=0.04), with an average score indicating moderate severity of burnout.
The nurse group scored in the moderate range and slightly higher than the non-nurse group in the
Depersonalisation subscale of the MBI. As for Personal Accomplishment, the nurses presented
significantly higher levels than the non-nurses (p<0.01), with a score indicating low severity of burnout
for this measure. Table 1 displays the mean questionnaire scores for all psychometric measures
administered, as well as the threshold for mild severity. Both the nurses and non-nurses had normal
fasting blood glucose levels and haemoglobin A1c values, however, the nurses had slightly higher
haemoglobin A1c levels than the non-nurses. No significant correlations were established between the
psychometric variables and either blood glucose or haemoglobin A1c levels.

Table 1. Mean questionnaire scores for all psychometric measures administered. An independent
sample t-test was used to compare means between the nurse and non-nurse groups. * Significant
findings (p < 0.05) are highlighted in red.
Parameter
GHQ
Depression
DASS Total
MBI EE
MBI DP
MBI PA

Mean ± Standard Deviation
Nurses (n=16)
Non-nurses (n=36)
9.6 ± 10.6
6.6 ± 6.3
4.3 ± 5.8
3.8 ± 4.6
19.3 ± 18.6
16.1 ± 12.2
26.3 ± 12.2
18.1 ± 13.0
7.9 ± 6.0
5.7 ± 6.0
40.8 ± 4.4
29.7 ± 9.0

p-value

Threshold (Mild)

0.31
0.74
0.46
0.04*
0.22
<0.01*

> 12
>9
> 27
> 16
>6
< 39

Key: GHQ = General Health Questionnaire; DASS = Depression, Anxiety and Stress Scale; MBI = Maslach Burnout
Inventory; EE = Emotional Exhaustion; DP = Depersonalisation; PA = Personal Accomplishment.

Nurses were found to experience significantly higher levels of emotional exhaustion than nonnurses (p=0.04), as well as significantly higher perceptions of personal accomplishments than nonnurses (p<0.01). While nurses scored slightly higher than non-nurses across all other psychometric
variables, their understanding of the benefit of their work to society may have led to a decrease in
burnout as measured by the Personal Accomplishment subscale of the MBI.
While nurses scored slightly higher than non-nurses in haemoglobin A1c, the differences in both
metabolic variables between the two groups were non-significant. Furthermore, no significant
correlations were found between any psychometric and metabolic variables in either sample group,
perhaps indicating that the relationship between depression and burnout, and blood glucose levels and
haemoglobin A1c may be due to external factors.
The study investigated the relationship between depression and burnout, and blood glucose
levels (BGLs) and haemoglobin A1c (HbA1c) in a sample of 16 nurses and 36 non-nurses. While fasting
BGLs were obtained in order to avoid possible discrepancies due to caloric intake, it should be noted
that BGLs are highly variable and affected by several factors such as: dehydration, hormonal
fluctuations, physical activity [17]. Therefore, the exploratory, cross-sectional study design may not be
suitable to provide long-term information regarding risk factors for diabetes mellitus. Future studies
should employ longitudinal experimental designs and utilise the follow-up period to better understand
the effects of long-term mental disturbances on metabolic measures. Future comparative studies
should compare the psychological and metabolic measures between different nurse types, as well as
between other healthcare professions, in order to obtain additional information to advance upon the
findings of the present study.
The variability of the data obtained in the study may have influenced the statistical significance
of the findings. This may be addressed in future studies by eliminating all possible confounding variables
in order to address outliers in the data, as well as increasing the sample size for both groups to ensure
larger reliability of results. With a larger sample size and age- and Body Mass Index (BMI)-matched
sample groups, the majority of the data should approach the mean, thereby increasing the statistical
significance of the results.
It has been reported in the literature that BGLs and HbA1c values are positively correlated with
age in individuals without a diagnosis of diabetes [18,19], creating a possible confounding factor in the
present study. However, the mean age of the nurse sample was representative of the Australian nursing
population [20]. Additionally, as reported by the Australian Bureau of Statistics, the risk of an individual

developing diabetes has been reported to remain constant until the age of 54 [21], indicating that both
sample groups were below the age for which BGLs and HbA1c are expected to be significantly affected
by age. Future research should eliminate age as a confounding factor by accounting for differences
between sample groups in the statistical analysis stage, as well as age-matching sample groups to
minimise the possibility of age affecting the data obtained.
Associations between work-related data and psychological and metabolic variables were not
analysed due to the exploratory nature of this study. However, previous research has outlined the
effects of occupational factors such as nurse type, shift work, and hours worked, on depression,
burnout, and BGLs [4,6,10]. Addressing work-related factors that may impact metabolic measures
would be beneficial in future studies.
The reliability of psychometric measures is widely reported in the literature using the Cronbach
α score [22], or reliability coefficient. The General Health Questionnaire [14] had an α score of 0.86 [23],
while the Depression subscale of the DASS [15] reported an α score of 0.94 [24], and the MBI [9] had α
scores ranging from 0.74 to 0.89 for the three subscales used in the study [25]. These scores indicate
that the questionnaires chosen for the study are suitable for use in clinical and research settings [26].

4. Conclusion
The present study established that nurses are significantly more susceptible to emotional
exhaustion than non-nurses, as well as significantly more aware of their personal accomplishments than
non-nurses. These findings highlight the need for further research on occupational burnout and how it
affects individuals, as well as potentially suggesting a coping mechanism for nurses to manage their
workplace stress.
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