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Abstract

Objectives: The cross-sectional study aimed to analyze the association between
burnout, work-related factors, and metabolic syndrome (Mets) in nurses from several
departments of a tertiary hospital in Taiwan. Exploring biomarkers could provide for
prevention.

Methods: Demographic data were obtained through a written questionnaire and in-
clude the following information: gender, age, education level, psychosocial and work
situations, such as departments, working hours, work shift, depression, and sleep
time. Burnout was evaluated according to the Chinese Burnout inventory, Mets was
evaluated according to the criteria of the National Cholesterol Education Program of
Taiwan—Treatment Panel for Adults III (NCEP-ATP III).

Results: A total of 1758 nurses participated with a median age of 35.2 years.
The prevalence of burnout and Mets was 6.4% and 13.84%, respectively. The re-
sults showed that burnout induced higher risk of Mets, odds ratio (OR) 1.70 (95%
confidence interval, 1.04-3.05). Other factors, such as out-patient nurses, senior-
ity (4-10 and >10 years), working hours (51-59 h/wk), nigh shift, Brief Symptom
Rating Scale-5 (score 10-14 and =15), poor self-rated health status, and inadequate
sleep time, led to higher risk of Mets. Biomarkers research showed that Glycated
hemoglobin (Hbalc) was significantly associated with burnout nurses (OR = 24.72,
P < .001), but thyroid-stimulating hormone and free thyroxin were not.
Conclusions: Results suggested positive associations between burnout and Mets in
nurses. For nurses with higher seniority, long hours of work, night shifts, poor physi-
cal and mental conditions, and poor lifestyle habits in different departments, strate-
gies are needed to prevent burnout and Mets.
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1 | INTRODUCTION

Burnout, defined as a psychological syndrome derived
from prolonged exposure to chronic stressors at work, is
often observed in healthcare workers.! A study in Taiwan
observed the prevalence of high work-related burnout was
nurses (66%), physician assistants (61.8%), and physicians
(38.6%).2 Previous studies have shown that Mets are prev-
alent in hospital workers, the prevalence was up to 38.7%
in Mexico female nurses,® and 24.4% in Brazil primary
healthcare nursing professionals.* In Taiwan tertiary hos-
pital study showed that physicians had the highest preva-
lence of Mets (18.3%) and nurse had the lowest prevalence
(6.6%).”

Hospital staff, special nurses, who faced with the heavy
workload, stress of caring for patients, long working hours,
and shifts appeared to be at a higher risk of adverse health
effects, which include Mets and burnout.>®

One study had analyzed the association between burnout
and Mets in primary health care nurses, the results showed
that burnout syndrome increases the risk of Mets by 1.45
(95% CI = 1.17-1.81).4 Another study mentioned that asso-
ciations of burnout syndrome domains, including emotional
exhaustion (aOR: 14.95; 95% CI: 1.5-148.7), personal ac-
complishment (aOR: 0.13; 95% CI: 0.01-0.99), and night
shift (aOR: 12.39; 95% CI: 1.02-150.5) with increased waist
circumference (WC).3 However, such studies have seldom
compared the burnout and Mets prevalence across different
nurse departments.

Nurses faced many different physical and psychologi-
cal stressors, such as heavy workload, physical exhaustion
caused by caring for patients, reduced relative physical ac-
tivity; as well as, anxiety and depression caused by working
long hours and experiencing heavy stress.”” Many studies
report that nurses had chronic occupational stress, low levels
of self-care and shift work interferes, making it difficult for
these professionals to develop healthy habits,”” and higher
prevalence of Mets. 012

Literature searches show a lack of unequivocal conclu-
sions about the association of burnout with stress biomarkers.
In a systematic review and meta-analyses of 31 studies on
38 biomarkers, the results showed that there are no potential
biomarkers in burnout due to the incompatibility of the stud-
ies designs and methods (included the characters of patients,
assess biomarkers, and control for confounders).13

But there are still many possible biological mechanisms
between burnout and Mets that are discussed. First, chronic
stress is associated with hyperstimulation of the hypotha-
lamic-pituitary-thyroid axis (HPT) and, as a consequence,
increases cortisol secretion (included salivary cortisol),14’15
and relationship with thyroid function (included TSH, T3,
and T4).'6 Asberg et al found that there were significant dif-
ferences in T3 and TSH among participants from sick leave

groups, occupational stress groups, and healthy groups.17
TSH was an early and sensitive biochemical predictor of
chronic stress with a significant increase in stress events in
Harbeck et al study.18 But Guo Y et al'® found no significant
association between burnout symptoms and TSH, T3, and T4
that are consistent with existing literature on both burnout and
biochemical markers.'*'” Second, sympathetic-adrenal-med-
ullary axis stimulates adrenal glands to release catecholamine
(eg, epinephrine and norepinephrine).zo’21

Third, the study of Grossi et al proved that high burnout
in women is associated with high levels of Hbalc.” The
results from physicians in Bulgaria showed that age, saliva
cortisol, and blood concentration of Hbalc are significantly
associated with burnout syndrorne.15 Elevated Hbalc can be
regarded as a marker for the Mets.”> Hbalc levels increase
in response to psychosocial stress, eg, job strain, prolonged
working time, and decrease in response to ameliorations in
psychosocial conditions.”

In the previous studies, it was proved that burnout in-
creases the risk of Mets in primary healthcare nurses,”* but as
we know, there was not researches mentioned this hypothesis
in medical centers, only one study proposed that labor do-
mains increased the risk of Mets domains.” Therefore, our
hypothesis in this study mainly included to prove the rela-
tionship of burnout and other work factors with Mets in ter-
tiary medical center. On the other hand, after evaluating the
influence of work-related factors, we would like to discuss
whether lifestyle factors were playing another main role that
increased the risk of Mets among different departments.

The purposes of this research were: (a) to analyze the as-
sociation between burnout and Mets in nurses from several
departments of a medical center in northern Taiwan; (b) to
analyze the association between burnout and other work-re-
lated factors with the individual factors of Mets; and (c)
exploring biochemical markers of burnout and Mets which
could help to understand physiological changes and may pro-
vide useful evidence for preventing burnout symptoms.

2 | MATERIALS AND METHODS

2.1 | Study design and participants
The observational, cross-sectional study was conducted in the
Northern Region of Taiwan, at Mackay Memorial Hospital, a
2000-bed tertiary hospital. This region has an estimated pop-
ulation of 2.67 million. Metabolic syndrome (Mets) data were
obtained from routine examinations by nursing professionals.
The questionnaires were collected between December
2018 and March 2019. Nursing departments included out-
patient clinics, emergency rooms, general wards, intensive
care units, operation rooms, and dialysis clinics. A total of
1767 nurses were invited to participate, and nine cases were
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excluded due to incomplete questionnaires. The actual re-
sponse rate was 99.5%.

2.1.1 | Socio-demographic data and working
information

The information was obtained through structured question-
naires, which were designed according to the Institute of Labor,
Occupational Safety, Ministry of Labor (Survey of Perceptions
of Safety and Health in the Work Environment in 2016 Taiwan;
ILOSHIOS—M309),24 including five major fields: (a) basic data
and socioeconomic status (included age, education level, depart-
ment, seniority, working hours, work style); (b) personal life-
style (included sleep duration, smoking, alcohol, exercise, fruit
and vegetable intake); (c) physical work environment (included
exposure to dust, temperature, radiation, needle stinge, and so
on); (d) psychosocial work environment (included Chinese oc-
cupational burnout inventory and Maslach Burnout Inventory—
Health Services Survey test); (e) physical and mental health
status (included Nordic Musculoskeletal Questionnaire and
Brief Symptom Rating Scale [BSRS]). We issued 180 question-
naires in advance and 168 questionnaires were recovered and
the recovery rate was 93.33%. Analysis of the internal consist-
ency reliability of each part of the scale, showed the Cronbach o
to be between 0.82 and 0.93, having good reliability.

2.1.2 | Anthropometric measurements
We collected baseline characteristics and anthropometric
measurements, including age, body height, body weight, WC,
and blood pressure (BP). Height was measured with a stand-
ard stadiometer with an approximation value of 0.01 cm.
Weight was measured using a set of standard calibrated elec-
tronic scales, volunteers were in light clothing with an ap-
proximate value of 0.01 kg. To measure WC, the anatomical
region was used: the midpoint between the lowest rib and
the upper point of the iliac crest and at the end of normal ex-
piration. Standardized sphygmomanometer cuff-defined BP
values were measured while resting.

Anthropometric measurements (height, weight, WC and
BP) were collected and recorded by trained nurses who did
not have access to patient information in a laboratory center.

213 |
analysis

Laboratory data acquisition and

Free T4 (fT4), and TSH (DiaSorin, Saluggia, Italy) were de-
termined by an immunoradiometric assay using a commercial
kit. All the participants had no thyroid history (from history
taking) and no acute or serious health problems, potential
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confounding by nonthyroidal illness. The serum for measure-
ment was drawn after 12 hours of fasting.

A Hitachi 7170 Automatic Analyzer (Hitachi Corp.,
Hitachinaka Ibaraki, Japan) was used to measure the levels
of fasting glucose, Hbalc (hexokinase method), total cho-
lesterol, and triglyceride. The analyzes of lipid markers,
including low and high density lipoprotein cholesterol (ho-
mogeneous enzymatic colorimetric assay), were analyzed
using the Hitachi 7170 automatic equipment (Hitachi Corp.)

2.14 | Burnout assessment

Burnout domains evaluation were assessed using two sys-
tems: one was the Chinese occupational burnout inventory,25
and the other was the Maslach Burnout Inventory—Health
Services Survey test?® (Cronbach's a: 0.84 in Chinese ver-
sion).”” The questionnaire of the Chinese occupational burn-
out inventory consisted of three domains: psychological
work demands, job control (personal accomplishment), and
employment stability. Each domain had its total points di-
vided into tertiles.”® The Cronbach's « was shown as 0.84-
0.91 in every domain, which means that this questionnaire
has good reliability and Validity.25

The Maslach Burnout Inventory evaluated three domains:
emotional exhaustion, depersonalization, and personal ac-
complishment (equal to job control in Chinese occupational
burnout inventory), and if emotional exhaustion score 227,
depersonalization score 213, and personal accomplishment
<31 was categorized as high job burnout.”® The psychologi-
cal work demands, depersonalization, and emotional exhaus-
tion showed direct relation to burnout, while, on the contrary,
job control (personal accomplishment) and employment sta-
bility showed a negative association.”>*

In this study, we used the Chinese occupational burnout
inventory for classification into the burnout and non-burnout
groups. Burnout was defined as the third tertile of psycholog-
ical work demands plus the first tertile of job control and the
first tertile of employment stability, according to the design
of professor Cheng.25

2.1.5 | Classification according to the
Mets and thyroid function

To analyze the metabolic score, we used the classification
of the National Cholesterol Education Panel of the National
Treatment Program for Adults IIT (NCEP-ATP III) with spe-
cific cut-off points for the Taiwanese population for abdomi-
nal obesity.

Individuals who met the Mets criteria with at least three
of the following five components were defined as having
the Mets: (a) WC >90 cm for men and 85 cm for women,;
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(b) high density lipoprotein cholesterol (HDL-C) <40 mg/
dL for men and <50 mg/dL for women; (c) triglyceride
(TG) levels >150 mg/dL; (d) BP >130/85 mmHg or treat-
ment for hypertension (HTN); and (e) fasting blood glucose
(SFB) >100 mg/dL or treatment for type 2 diabetes mellitus
(DM).?® The reference ranges for fT4, and TSH were 1.0-
1.71 ng/dL, and 0.4-4.0 mIU/mL respectively.”’ The normal
value of Hbalc is about 4%-6%.%

2.1.6 | Brief Symptom Rating Scale-5
Mental health was analyzed using the BSRS-5. It is a self-
assessment questionnaire, which includes five items, and
requires respondents to report whether they felt tense, blue,
irritated, or inferior or if they had any problems falling asleep
in the past week. Responses are rated on a scale of 0 to 4, with
0 being "nothing" and 4 being "extremely". The total score
ranges from O to 20,7031

The internal consistency was analyzed by Cronbach's
o coefficient, the BSRS-5 coefficients were from 0.77 to
0.90.% The test-retest reliability coefficient showed a result
of 0.82. When using a score >6 as the cut-off point for psy-
chiatric cases, the BSRS-5 accurate classification rate was
76.3% (sensitivity of 78.9%, specificity of 74.3%, positive
predictive value of 69.9% and negative predictive value of
82.3%)* and was divided into four groups: “no symptoms”
(0-5), “mild” (6-9), “moderate” (10-14), and “severe ”(Over
15).3031

2.2 | Ethics approval

The study protocol was evaluated and approved by the
Human Research Ethics Committee of Mackay Memorial
Hospital (project research number 18MMHISO150).

All participants provided written informed consent.
Confidentiality in data collection was preserved, taking
into account ethical issues, such as autonomy and respect
for people. All the guidelines of the Declaration of Helsinki
have been performed. To ensure data confidentiality, pa-
tient identification information was replaced by a folio
number.

2.3 | Statistical analysis

We performed a descriptive analysis to characterize the pop-
ulation sample. These data are presented as mean =+ standard
deviation for continuous variables; numbers and percentages
are presented for categorical variables.

According to the cut-off point of the NCEP-ATP III, the
Mets factors were classified into two categories. For each fac-
tor, frequencies and percentages were calculated.

For comparisons between the groups, Student's z-test was
used to analyze continuous variables; the chi-square test was
used for categorical variables. Univariate logistic regression
analyses were performed to investigate the possible asso-
ciations between Mets and burnout, work-related factors,
emotional symptoms, or life-style factors. Multivariate lo-
gistic regression analyses were then performed to adjust for
age and other variables that showed significant association
in the univariate analyses. For multivariate logistic regres-
sion analysis, the Mets factors were analyzed separately as
dependent variables, and the burnout, work-related factors,
and emotional symptoms were evaluated as independent vari-
ables. Multivariate logistic regression model was used for
biomarker analysis.

We performed all analyses using SPSS 22 (IBM Corp.,
Armonk, NY, USA) for Windows. We considered two-sided
P < .05 to be statistically significant.

3 | RESULTS

3.1 | 1 Characteristics of the participants

A total of 1758 subjects, including 113 burnout nurses (6.4%)
and 1645 non-burnout nurses (93.6%) according to Chinese
occupational burnout inventory, were assessed [125 burnout
(7.1%) and 1633 non-burnout (92.9%) according to Maslach
Burnout Inventory]. There was no statistical difference be-
tween these groups in age, gender, education level, seniority
at work, working style, sleep duration, and personal lifestyle
(exercise, smoking, alcohol, and fruit and vegetable intake).
A higher proportion of burnout nurses worked in outpatient
clinics, emergency rooms, operation rooms, and dialysis
room. Longer working hours per week (>45 h/wk), higher
BSRS-5 scores (>6), poor self-rated health status, and in-
adequate sleep by self-assessment increased the proportion
of burnout (P < .01). Scores for different domains of the
Chinese occupational burnout inventory and the Maslach
Burnout Inventory in the burnout group were higher than
those in the non-burnout group (P < .001).

There is no statistical difference in the average of the five
Mets factors in the burnout and no-burnout groups. The prev-
alence of Mets was higher in the burnout group (25.58% vs
12.91%, P = .001). A higher abnormal proportion of Mets
factors was found in the burnout group (except central obe-
sity). The biomarkers, including Hbalc, T4, and TSH were
no statistical difference. The characteristics of participants
were shown in Table 1.
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TABLE 1 Demographic and clinical characteristics of study participants (n = 1758) across burnout syndrome

Total (n = 1758) Burnout (n = 113) No- burnout (n = 1645) P value
Age, y (mean, SD) 35.20(11.02) 36.68 (11.06) 35.10 (11.02) 12
Female gender, n (%) 1685 95.85 109 96.46 1576 95.81 74
Education level, n (%)
<Senior high school 45 2.56 5 4.42 40 243 .07
College 1608 91.47 106 93.81 1502 91.31
2Graduate School 105 5.97 2 1.77 103 6.26
Department, n (%) <.001
Out-patient 375 21.33 31 27.43 344 20.91
Emergency 129 7.34 16 14.16 113 6.87
General ward 865 49.20 46 40.71 819 49.79
Intensive care unit 241 13.71 5 4.42 236 14.35
Operation room 113 6.43 12 10.62 101 6.14
Dialysis 35 1.99 3 2.65 32 1.95
Seniority, n (%) 24
<2y 345 19.62 14 12.39 331 20.12
2-4y 276 15.70 21 18.58 255 15.50
4-10y 532 30.26 37 32.74 495 30.09
>10y 605 34.41 41 36.28 564 34.29
Working hours/wk, n (%) .002
<45h 1041 59.22 54 47.79 987 60.00
46-50 h 580 32.99 41 36.28 539 32.77
51-59 h 101 5.75 15 13.27 86 5.23
260 h 36 2.05 3 2.65 33 2.01
Work style, n (%) 43
Regular class 643 36.58 38 33.63 605 36.78
Night shift 116 6.60 5 4.42 111 6.75
Three shifts 999 56.83 70 61.95 929 56.47
BSRS-5 (mean +SD) 5.71 £3.92 8.39 +4.79 5.52+3.79 <.001
BSRS-5, n (%) <.001
<5 1021 58.08 38 33.63 983 59.76
6-9 435 24.74 30 26.55 405 24.62
10-14 242 13.77 28 24.78 214 13.01
215 60 3.41 17 15.04 43 2.61
Self-rated health status, n (%) <.001
Good 443 25.20 13 11.50 430 26.14
Common 1112 63.25 70 61.95 1042 63.34
Bad 203 11.55 30 26.55 173 10.52
Sleep duration, h (mean, SD) 6.61 (1.10) 6.34 (1.15) 6.63 (1.10) .19
Self-assessment of sleep time .02
Adequate 655 37.30 30 26.55 625 37.99
Inadequate 1101 62.70 83 73.45 1018 61.88
Exercise, n (%) 828 47.10 49 43.36 779 47.36 41
Smoking, n (%) 49 2.79 2 1.77 47 2.86 .50
Drink, n (%) 103 5.86 7 6.19 96 5.84 .86

(Continues)
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TABLE 1 (Continued)
Total (n = 1758) Burnout (n = 113) No- burnout (n = 1645) P value
Chinese occupational burnout
inventory (mean, SD)
Psychological work demands 74.53 (16.69) 95.04 (5.48) 73.12 (16.27) <.001
Job control 57.06 (10.98) 41.79 (8.76) 58.11 (10.31) <.001
Employment stability 60.86 (14.91) 37.46 (14.27) 62.47 (13.54) <.001
Maslach Burnout Inventory (mean,
SD)
Emotional exhaustion 18.79 (7.38) 24.39 (5.18) 17.40 (7.25) <.001
Depersonalization 4.60 (2.38) 5.92 (2.56) 4.51 (2.31) <.001
Personal accomplishment 33.72 (6.49) 24.69 (5.18) 34.34 (6.09) <.001
Metabolic syndrome, n (%) 163 13.84 22 25.58 141 12.91 .001
WC, cm (mean + SD) 75.22 (10.43) 76.12 (11.09) 75.16 (10.38) .35
SBP, mmHg (mean, SD) 116.44 (14.43) 117.00 (13.85) 116.39 (14.48) .70
DBP, mmHg (mean, SD) 67.33 (10.24) 67.76 (10.08) 67.03 (10.25) .68
BS, mg/dL (mean, SD) 93.62 (15.88) 94.11 (13.90) 93.58 (16.01) 74
TG, mg/dL (mean, SD) 86.40 (14.99) 88.50 (12.22) 86.25 (15.79) 72
HDL-C, mg/dL (mean, SD) 61.92 (14.33) 62.51 (14.26) 61.88 (14.34) .68
Central obesity® 486 27.98 37 32.74 449 27.65 24
Elevated BP° 273 20.00 31 31.96 242 19.09 .002
Hyperglycemia® 319 18.34 32 28.57 287 17.64 .004
Hypertriglyceridemia® 200 11.49 22 19.64 178 10.93 .005
Low HDL-C* 271 17.75 27 26.73 244 17.11 .014
Biomarkers
Hbalc, % (mean, SD) 5.47 (0.59) 5.44 (0.52) 5.47 (0.60) .87
Free T4, ng/dL (mean, SD) 1.20 (0.33) 1.16 (0.24) 1.23 (0.40) .53
TSH, mU/L (mean, SD) 2.04 (1.63) 2.15 (1.64) 2.03 (1.63) 5

Note: Smoking status (current or past/never), alcohol consumption (0-1 drinks per wk/22 drinks per wk), exercise (23 times/wk, 230 mins/time).

Abbreviations: BP, blood pressure; BS, blood sugar; BSRS, Brief Symptom Rating Scale; free T4, free thyroxine; Hbalc, hemoglobin alc; HDL-C, high density

lipoprotein-cholesterol; TG, triglyceride; TSH, thyroid-stimulating hormone; WC, waist circumference.

*WC >90 cm in men or >80 cm in women.

°SBP 2 130 mmHg or DBP 2 85 mmHg or self-reported hypertension.
“Fasting blood glucose >100 mg/dL or self-reported diabetes mellitus.
9TG: TG > 150 mg/dL.

‘HDL-C <40 mg/dL in men or <50 mg/dL in women.

3.2 | The prevalence of Mets and Mets
factors in different departments nurses with
burnout syndrome

For the population sample studied, the prevalence was
25.58% for nurses with burnout and Mets. According to the
Mets criteria, 32.74% of nurses with burnout had increased
WC, followed by high BP (31.96%), high fasting plasma glu-
cose (28.57%), and low HDL-C (26.73%). Only 19.64% had
high triglyceride (Table 1).

Table 2 showed the prevalence of Mets and Mets factors
in different department nurses with burnout syndrome (ex-
cluded emergency and dialysis nurses for Mets participants

were less, five persons). The results presented that the out-pa-
tient department had the highest prevalence of Mets and Mets
factors compared with other departments.

3.3 | The risk of burnout and working
factors with Mets

Logistic regression analysis was performed to estimate the
crude and multivariable-adjusted odds ratios and to identify
burnout and working factors associated with Mets (Table 3).
Multivariable model included burnout, age, and independ-
ence of risk factors in the univariate analysis. Age, gender,
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TABLE 2 The prevalence of Mets and Mets factors in different departments nurses with burnout syndrome

Intensive care

Out-patient General ward unit Operation room
Burnout
Mantel-Haenszel
n (%) n (%) n (%) n (%) P value
Metabolic syndrome 11 (11/61, 18.03%) 7 (7174, 9.46%) 1 (1/13,7.69%) 1(1/8, 12.5%) .04
Metabolic components
Elevated blood pressure® 13 (15.12%) 11 (9.82%) 2 (6.06%) 2 (10.53%) .01
Central obesity” 11 (8.33%) 18 (7.41%) 1 (1.89%) 1 (5.56%) .03
Hyperglycemia® 18 (13.74%) 7 (6.19%) 2 (6.25%) 2(11.11%) .03
Hypertriglyceridemiad 11 (14.10%) 7 (8.54%) 1(7.14%) 1(8.33%) .03
Low HDL-C* 8 (13.11%) 12 (8.11%) 1 (4.00%) 1 (8.33%) .02

Note: Excluded the data of emergency and dialysis nurses (the Mets participant was < 5 persons).

“SBP 2 130 mmHg or DBP > 85 mmHg or self-reported hypertension.
®Waist circumference >90 cm in men or >80 cm in women.

“Fasting blood glucose >100 mg/dL or self-reported diabetes mellitus.
9TG > 150 mg/dL.

‘HDL-C <40 mg/dL in men or <50 mg/dL in women.

and factors that were significantly associated with emotional
symptoms were included in the multiple logistic regression
model. The results showed that burnout led to higher risk
of Mets, 1.70 (95% CI = 1.04-3.05). Other factors, such as
out-patient department; seniority at work (4-10 years and
>10 years); working hours (especial 51-59 h/wk); night
shift; BSRS-5 (score 10-14 and 215); poor self-rated health
status; and inadequate self-assessment of sleep time, in-
curred statistical significance in the higher risk of Mets
(P < .05).

In Table S1, multivariable logistic regression analysis
was performed to identify burnout, age, education level, and
working factors associated with Mets in different department
(excluded emergency and dialysis nurses for Mets partici-
pants were less, five persons). The result showed that burnout
increased Mets risk in out-patient department (OR: 2.67, 95%
CI: 1.03-6.95); age induced higher Mets risk in out-patient,
general ward, and operation room departments; night shift
increased higher Mets risk in out-patient and general ward
departments (P < .05).

3.4 | Characteristics of the participants in
different departments

In Table 4, we analyzed the age and lifestyle factors of
different departments. The result showed that the age of
out-patient (45.47 + 9.54 years) and dialysis departments
(44.22 + 8.08 years) were statistically significantly older
than other departments. There was no significant difference
in smoking and drinking habits in different departments
However, regular exercise, and fruit and vegetable intake

habits were significantly lower in out-patient nurses compar-
ing to other departments.

Table S2 showed the working factors, burnout domains,
BSRS-5 score, and sleep condition in different departments,
there were statistically significance (P < .05).

3.5 | Analysis of the association between
burnout and working factors with the
components of the Mets factors

Multivariate logistic regression analysis was performed
in Table 5 that showed the nurses in burnout group had
higher risks of high BP, high BS, high TG, and low HDL-C
(aOR = 1.82, 1.76, 1.80, 1.66, P < .05). The results showed
that nurses who worked for more than 10 years and had poor
self-rated health status had higher risk of having five Mets
factors. Nurses with BSRS-5 score more than 15 had a higher
risk of having high TG. On the contrary, nurses working three
shifts had a lower risk of having five Mets factors. Different
nursing departments had an impact on the risk of different
Mets factors.

3.6 | Analysis of the association between age,
burnout, and biomarkers with nurse with Mets

In Table 6, multivariate logistic regression analysis was per-
formed to identify predictive factors (independent variables,
included burnout, age, an biomarkers) of nurses with Mets
(dependent variable). The results showed that burnout, age,
and Hbalc had a higher risk of having Mets in nurses group
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Variables

Burnout
Age
Education level
<Senior high school
College
>Graduate School
Departments
Operation room (ref)
Out-patient
General ward
Intensive care unit
Seniority
<2y
24y
4-10y
>10y
Working hours/wk
<45h
46-50 h
51-59h
260 h
Work style
Regular class
Night shift
Three shift
BSRS-5
<5
6-9
10-14
215
Self-rated health status
Good
Common
Bad

Self-assessment of sleep time

Adequate
Inadequate
Exercise (no vs yes)

Smoking (yes vs no)

TSOU Er AL.
TABLE 3 Univariate and multivariate logistic regression analysis of burnout and working factors influencing Mets
Crude Mulivariable
OR 95% CI P value OR 95% CI P value
2.32 1.38-3.88 .001 1.70 1.04-3.05 .04
1.06 1.04-1.07 <.001 1.05 1.02-1.08 .001
1 — — 1 — —
0.27 0.12-0.57 .001 0.74 0.32-1.70 48
0.58 0.22-1.51 .26 0.74 0.27-2.07 57
1 1
3.33 1.04-2.65 .002 2.78 1.05-1.88 .02
1.37 1.08-4.60 <.001 1.84 0.55-1.75 18
0.86 1.01-5.48 <.001 1.33 0.25-1.46 .09
1 — — 1 — —
0.69 0.35-1.38 29 0.60 0.30-1.23 .16
2.32 1.40-3.85 .001 1.22 1.06-2.21 .04
4.06 2.52-6.54 <.001 1.42 1.02-2.59 .03
1 —_ _ _ _ —
1.01 0.70-1.46 .95 0.94 0.64-1.56 .84
1.55 0.83-2.89 17 1.35 1.02-2.11 .04
0.80 0.24-2.72 12 0.72 0.13-2.56 .56
1 — — 1 — —
1.18 0.65-2.14 .59 2.99 1.45-6.15 .003
0.45 0.32-0.64 <.001 1.21 0.70-2.10 .50
1 _ _ _ _ _
1.21 0.81-1.83 .36 1.33 0.86-2.05 52
1.85 1.19-2.87 .01 2.50 1.54-4.16 .02
2.08 1.00-4.36 .05 2.66 1.10-4.78 .03
1 — — 1 — —
1.65 1.04-2.61 .03 1.43 0.88-2.33 A5
3.62 2.06-6.35 <.001 3.28 1.76-6.13 <.001
1 — — — — _
1.46 1.14-2.08 .02 1.24 1.01-1.78 .04
0.99 0.71-1.38 95 — — —
0.86 0.30-2.47 77 — — —
0.71 0.33-1.50 37 — — —

Drink (yes vs no)

Note: Multivariable model included: burnout, age and independence of risk factors in the univariate analysis.

(burnout: OR = 1.27,95% CI: 1.01-1.39; age: OR = 1.04,95%
CI: 1.00-1.09; Hbalc: OR =24.72,95% CI: 5.25-116.49). The

other biomarkers associated HPT axis (TSH and fT4) were no
statistically significant difference with Mets in nurse group.
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4 | DISCUSSION

The prevalence of burnout syndrome varied among differ-
ent professionals: 4.8% to 39.3% in health professionals,
54.9% to 56% in police officers, and 5.7% to 15.4% in pro-
fessors.>? In this population sample of nurses from medi-
cal centers in Taiwan, the prevalence of burnout of 6.4%
was lower than that described in other studies.*® Several
explanations are possible to analyze this magnitude of
prevalence.

The first one was that we used the Chinese occupa-
tional burnout inventory,25 (Cronbach's a :0.84-0.91, which
means the questionnaire has good reliability and validity for
Taiwamese),25 that was different from other studies that used
the Maslach Burnout Inventory.26 The second explanation
was that, in this study, participants were younger (median
35.2 years) than those in other studies.> Finally, the popula-
tion sample of the study has a high level of education (higher
than college) of 97.44%, and previous studies describe that
women with high burnout scores had a higher frequency of
low levels of education.*®

A previous study described a population prevalence of
Mets in Taiwan of 25.5% for men and 31.5% for women.**
In this study, the prevalence of Mets in the nursing staff
of the investigated hospital (13.84%) was lower than that
of the general population, but it was similar to another
study conducted in a hospital in Taiwan (12.0%).> This
relationship between prevalence can be explained because
the workers in the hospital were younger and exhibited a
healthy effect on the worker. We also considered the pres-
ence of a higher education level as a variable that explains
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this association, since a relationship had been described
that, the lower the level of education, the greater the fre-
quency of the Mets.>3

A study by Mets in a general workforce population in
Taiwan showed that the prevalence was 12.1%.%° We were
able to observe that when comparing with other occupations
in Taiwan, the prevalence of Mets among hospital staff was
not low. This meant that although hospital nurses had more
knowledge of Mets than the general population, the risks re-
mained high. This finding may be associated with work stress
of hospital nurses in Taiwan.*®

In analyzing a study on stress at work and burnout of
health workers at another hospital in Taiwan, we found that
more than half of the employees worked shifts and worked
long hours. The burnout rate of nurses was >50%.2 Several
studies have described that work stress and long working
hours, which could lead to reducing sleep and exercise, as
well as changes in eating habits, can be highly associated
with the Mets.”*"° Studies in populations in Japan and
Taiwan describe that long hours of work (>10 h/d) increased
the risk of Mets and cardiovascular diseases.*®>’ Study in
Mexico tertiary hospital nurses showed that working in the
night shift, and labor seniority >15 years were associated
with adiposity-based chronic disease.*” In our study, we
found that nurses with long working hours (51-59 h/wk),
night shift, and self-assessment of inadequate sleep time had
a higher risk of Mets, this result was consistent with previ-
ous studies. >4

Other factors that can contribute to the Mets in nurses
were depressed mood and stress caused by work stress. !
We analyzed that Taiwanese nurses had greater pressure at

TABLE 4 The age and prevalence of lifestyle actors in different departments

Out-patient Emergency  General Intensive care Operation Dialysis P

Factors (375) (129) ward (865) unit (241) room (113) 35) Total (1758) value

Age, mean  45.27 (9.54) 31.74 8.76)  31.49(9.17) 31.88 (9.20) 39.15 (11.64) 44.22 (8.08)  35.20(11.02) <.001
(SD)

Exercise, n 171 (45.6) 65 (50.4) 397 (45.8) 116 (48.1) 58 (51.3) 21 (61.9) 828 (47.1) .04
(%)

Smoking, 16 (4.3) 7(5.4) 9(1.0) 8(3.3) 8(7.1) 129 49 (2.8) .68
n (%)

Drink, n 15 (4) 18 (14) 57 (6.6) 72.9) 2(1.8) 4 (11.4) 103 (5.9) .56
(%)

Fruit 206 (54.9) 98 (76) 698 (80.7) 197 (81.7) 92 (81.4) 34.(97.1) 1456 (82.8) .03
intake, n
(%)

Vegetable 351 (93.6) 122 (94.6) 825 (95.4) 237 (98.3) 108 (95.6) 35 (100) 1678 (95.4) .01
intake, n
(%)

Note: The column is the number and proportion of cases with this behavior. Fruit intake: One serving: equivalent to one medium orange, apple or guava. Vegetable
intake: One serving: equivalent to 15 cm plate or more than half a bowl. Smoking status (current or past/never), alcohol consumption (0-1 drinks per wk/22 drinks per

wk), exercise (23 times/wk, 230 mins/time).
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TABLE 5 Adjusted odds ratios and 95% CI of the burnout domains and working factors with Mets factors®

Burnout

No (ref)

Yes
Education level

<Senior high
school (ref)

College
>Graduate School
Departments
Out-patient (ref)
Emergency
General ward
Intensive care unit
Operation room
Dialysis
Seniority®
<2y (ref)
2-4y
4-10y
>10y
Working hours/wk
<45 h (ref)
46-50 h
51-59 h
260 h
Work style
Regular class (ref)
Night shift
Three shifts
BSRS-5
<5 (ref)
6-9
10-14
215

Self-rated health status

Good (ref)
Common
Bad

*Adjusted for sex, sleep time,

bReplace age with seniority.

*P < .05.
#P < 0l
kP < 001,

High WC

1
1.15 (0.76-1.74)

0.93 (0.47-1.83)
1.10 (0.51-2.37)

1
1.08 (0.67-1.75)
1.14 (0.84-1.56)
0.78 (0.52-1.17)
0.37 (0.21-0.66)"""
0.40 (0.16-1.01)

1
0.98 (0.64-1.48)

1.86 (1.33-2.60)"
2.39 (1.72-3.33)"

5

5

1
0.97 (0.77-1.24)
1.20 (0.75-1.91)
1.18 (0.56-2.49)

1
1.19 (0.77-1.85)
0.65 (0.52-0.81)"""
1

1.15 (0.89-1.49)
1.23 (0.89-1.70)
1.59 (0.90-2.82)

1
1.22 (0.94-1.60)
1.59 (1.08-2.33)"

High BP

1
1.82(1.13-2.93)"

0.94 (0.42-2.08)
0.84 (0.33-2.16)

1
1.01 (0.54-1.90)
1.01 (0.67-1.53)
0.90 (0.54-1.51)
0.79 (0.43-1.45)
0.48 (0.17-1.35)

1
0.81 (0.51-1.31)
1.07 (0.72-1.61)
3.83 (2.58-5.69) "

1
0.86 (0.62-1.18)
1.42 (0.82-2.48)
0.84 (0.30-2.34)

1
1.34 (0.79-2.24)
0.58 (0.43-0.77)"
1

1.05 (0.74-1.48)
1.27 (0.83-1.93)
1.80 (0.90-3.61)

1
1.25 (0.89-1.78)
1.96 (1.20-3.20)"

alcohol, exercise, fruit and vegetable intake.

High BS

1
1.76 (1.08-2.87)""

0.70 (0.34-1.46)
0.68 (0.30-1.53)

1
0.86 (0.46-1.61)
0.97 (0.68-1.39)
0.93 (0.57-1.52)
0.46 (0.25-0.85)"
0.64 (0.28-1.49)

1
1.03 (0.48-2.18)

3.13 (1.78-5.51)""
11.71 (6.82-20.10)™"

1
1.07 (0.78-1.45)
0.94 (0.47-1.87)
1.63 (0.62-4.26)

1
0.62 (0.37-1.04)
0.27 (0.20-0.35)"""
1

1.05 (0.75-1.47)
1.44 (0.94-2.20)
1.86 (0.86-4.03)

1
1.53 (1.07-2.17)"
2.24 (1.35-3.70)"

High TG

1
1.80 (1.07-3.02)"

0.84 (0.39-1.78)
0.70 (0.29-1.67)

1
0.84 (0.41-1.70)
0.93 (0.62-1.39)
0.50 (0.27-0.95)"
0.59 (0.30-1.17)
0.36 (0.11-1.24)

1
0.71 (0.29-1.71)

3.29 (1.81-5.98)""
5.18 (2.89-9.29)""

1
0.95 (0.67-1.35)
1.43 (0.73-2.78)
0.83 (0.24-2.91)

1
0.49 (0.24-1.00)
0.45 (0.33-0.61)""

1
1.43 (0.99-2.06)
1.53 (0.97-2.48)
2.34 (1.06-5.16)""

1
1.03 (0.70-1.52)
1.67 (1.02-2.85)"

5

%

5

Low HDL-C

1
1.66 (1.04-2.64)"

1.10 (0.48-1.50)
1.03 (0.41-2.61)

1
1.58 (0.87-2.87)
1.71 (1.16-2.52)"
0.95 (0.55-1.62)
0.68 (0.35-1.34)
0.88 (0.32-2.38)

1
0.87 (0.53-1.42)
1.36 (0.90-2.04)
1.73 (1.18-2.53)"

1
1.01 (0.75-1.36)
1.34 (0.76-2.37)
0.90 (0.34-2.41)

1
1.46 (0.86-2.49)
0.94 (0.71-1.25)

1
1.17 (0.85-1.61)
1.23 (0.83-1.83)
1.56 (0.78-3.12)

1
1.17 (0.83-1.63)
2.01 (1.27-3.19)"
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TABLE 6 Odds ratios and 95% CI of the burnout, age and
biomarkers with Mets factors

P
Factors OR 95% CI value
Burnout 1.27 1.01-1.39 .04
Age 1.04 1.00-1.09 .04
Hbalc 24.72 5.25-116.49 <.001
TSH 1.19 0.49-1.54 45
Free T4 0.93 0.71-1.21 57

Note: Abbreviations: free T4, free thyroxine; Hbalc, hemoglobin alc; TSH,
thyroid-stimulating hormone.

work and higher rates of depression (15.0%) than the general
population (3.7%).*' In our study, we found that nurses with
BSRS-5 score 10-14 and 215 and poor self-rated health sta-
tus had a higher risk of Mets, which was compatible with the
mental and physical risk factors of Mets. 404!

Previous study observed that the prevalence and risk of
Mets has an increasing association with increasing age.28 In
our study, we used seniority years instead of age and we found
the same results; nurses with higher seniority (4-10 years and
>10 years) had higher risk of Mets. We analyzed the age
of different departments, the result showed that the age of
out-patient (45.47 + 9.54 years) and dialysis departments
(44.22 + 8.08 years) were statistically significantly older than
other departments, which played the role to lead the out-pa-
tient department nurse with higher risk of Mets.

Study in Mexico tertiary hospital nurses showed that
unhealthy lifestyle (included less of 3 days per week and/or
less of 30 minutes per session of physical activity and poor
dietary habits), which were associated with adiposity-based
chronic disease.*’ Our study showed that regular exercise,
fruit and vegetable intake habits were significantly lower
in out-patient nurses compared to other departments, which
were the other reasons for out-patient department with statis-
tically significance in higher risk of Mets. As separate studies
have revealed that sedentary lifestyles may be a risk factor
for Mets,42’43
Taiwan tertiary hospital had a higher prevalence of Mets than
medical technicians may be attributable to their sedentary
style.5

The components that showed the highest prevalence of
Mets with burnout in our study were central obesity (32.7%)
and high BP (31.90%). We observed results similar to a study
in Taiwan and other international studies.>>"’ Therefore, ad-
equate control of WC and BP is necessary to improve the
health status of hospital workers.

In addition, values above the cut-off: WC, BP, blood
sugar, and lipid profile were lower in those who worked
three shifts (P < .001) and higher risk of WC, BP, and lower
HDL-C in those who worked the night shift (P-value bor-
derline statistical significance). Other studies have reported

the fact that the administrative staff in another
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similar findings, as working the night shift is associated with
a greater risk of increased WC, obesity, cardiovascular dis-
ease, and cancer.’

To our knowledge, the present study about burnout, Mets,
and their relationship with stress biomarkers (Hbalc and
thyroid function) among nurses is first research. The results
showed that burnout and Hbalc had a higher risk of having
Mets in nurse group. Elevated Hbalc can be regarded as a
marker for the Mets and burnout.'>* Stress-related distur-
bances in HPT axis activity have an important role in the de-
velopment of Mets and burnout.'>** Hbalc involved in the
genesis of oxidative stress, which was an imbalance between
prooxidants and antioxidants, in favor of the former. Previous
studies indicate that oxidative stress is a concomitant of burn-
out in women.”>* Thus, our data confirmed the significant
predictiveness of Hbalc in burnout and Mets, which was con-
sistent with the association between burnout and Hbalc by
other studies.”**’

There was no significant association between burnout and
thyroid function (TSH and fT4) in our study, which were con-
sistent with existing literature on both burnout and biochemi-
cal markers.'>"” In accordance with previous study,* thyroid
hormone abnormalities usually occurred after stress-related
events through the HPT axis regulation. Several studies re-
ported that HPT axis responsive to serious stressful events,
but cannot be activated by minor stress.*®

One of the strengths of this study was that we analyzed
the association between burnout and Mets in the nursing
staff among different departments and the scientific litera-
ture, few studies were observed. We used the Chinese oc-
cupational burnout inventory to assess burnout, which was
modified from the Maslach Burnout Inventory has good re-
liability and validity for workers in Taiwan. Moreover, we
had a high actual response rate of 99.5%, and all participants
were nurses, while a 33% participation was reported in other
studies.’

Our research found that traditional risk factors related to
Mets, including age and unhealthy lifestyles (such as reduced
exercise and reduced intake of fruits and vegetables), are
the possible reasons for the high risk of Mets among nurses
in different departments. Meanwhile, our findings describe
robust evidence for nurses to consider how psychological
stress (more hours of work, work the night shift, bad self-
rated health status, and self-assessment of inadequate sleep
time) can increase the risk of Mets in hospital workers, 363840
Therefore, in addition to the traditional recommendation to
prevent Mets (eg, healthy diet and physical activities), the in-
dividuals' psychosocial stress and occupational burnout syn-
drome are not been neglected, then the hospital workers can
achieve the goal.

Another of the strengths of this study was we prospec-
tively explored the biomarkers related to Mets and burn-
out. Our results focus on the predictive role of biomarkers,
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Hbalc, in Mets and burnout; but thyroid function from HPA
axis had no significant relationship. The present data confirm
that there are some psychological and physiological aspects
related to stress in the nurse staff. Indeed, they may be rel-
evant for further research in order to implement prevention
programs aimed at reducing the negative aspects of profes-
sional distress. Importantly, for future research, using refined
longitudinal studies is recommended, as these might be more
useful and powerful in exploring causal relationships.

4.1 | Limitations

A limitation of this study was that it was a single-institution
study. Another limitation of our study is that we cannot ana-
lyze the causality in the associations performed because the
study design is cross-section. Third limitation is that many
factors (included severity and duration of burnout) are re-
ferred as added interpretations for evaluating the predicting
function of the biomarkers that were needed to collect in fur-
ther study.

5 | CONCLUSIONS

We observed a significant association between burnout and
Mets in nurses who work in a tertiary hospital. Other fac-
tors included seniority at work, night shifts, working hours,
depressive mood, and poor self-rated health and sleep status,
which led to a higher risk of Mets. Unhealthy and sedentary
lifestyle made the out-patient nurse department had higher
Mets risk compare with other nurses. Developing strategies
to prevent burnout and Mets in nurses is necessary, espe-
cially those who have these risk factors. Agencies need to
prioritize the improvement of traditional lifestyle habits
and still need to incorporate stress management into current
guidelines for preventing the Mets, especially in the hospital
workplace.
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