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ARTICLE INFO ABSTRACT

Handling Editor: D Levy Background: sex differences existed in animal behavioral adaption and activity rhythms when exposed to chronic
disruption of the circadian rhythm. Whether these differences extend to cardiac performance has not been fully
investigated by cardiac imaging technology.

Methods: One hundred and thirty patients enrolled in this study. Patients were divided into the day shift (DS)
group and the irregular shift (IRS) group based on whether involved in the night shift and the frequency of the
night shift. Comparisons of clinical data and cardiac imaging parameters were performed to identify the sex
difference in cardiac function in the participants with day shift work or irregular shifts.

Results: The absolute value of GLS was significantly lower in male IRS group than in male DS group. In females,
no significant difference was tested in left ventricular function between the two groups. In male participants,
Weekly work hours (WWH) was positively correlated with HR (r = 0.51, p = 0.02) and QTc duration (r = 0.68, p
< 0.00), and weakly negatively correlated with the GLS (r = -0.38, p = 0.05). Amongst patients, there was a 2.67-
fold higher relative risk (RR) for impaired GLS in males than in females, with a 95 % confidence interval (CI) of
1.20-5.61. Moreover, there was an increased risk in the male IRS group compared to the female IRS group to
develop impaired GLS (RR:3.14, 95 % CI 1.20-7.84).

Conclusions: The present study suggests that chronic circadian disruption brings cardiac dysfunction in people
with night-shift work. Gender differences exist in the impact of circadian rhythmicity on cardiac function and
may help to guide the work schedule and breaks in shift workers and bring forward prevention strategies in
response to chronic circadian disruption.
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1. Introduction

Individuals with frequent night-shift or long working hours suffer
from sleep disorders and nutritional imbalance and therefore have an
increased probability of cardiometabolic syndrome, injury, and infec-
tion which were caused by altered circadian rhythms and impairment of
immune response and function [1-5]. Recently, a study from the Uni-
versity of Pennsylvania reported that female mice showed stronger
behavioral adaption and activity rhythms than male mice when exposed
to chronic disruption of circadian rhythm; this phenomenon is sustained
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in humans which females tend to have a lower incidence of metabolic
syndrome than male, which were demonstrated from the UK biobank
data [6].

Sex differences in circadian regulation and the sleep-waking system
are modulated by biological clocks, steroid hormones, and clock gene
expression [7-9]. Estrogenic signaling pathway has substantial acti-
vating effects on the temporal structuring and expression of daily and
circadian behavior due to ESR1 and ESR2 activation [10,11]. Estrogen
signaling disruption has been associated with psychological, neurolog-
ical, cardiovascular, and metabolic diseases [12-14]. Whether these sex
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differences extend to the cardiac performance due to the disruption of
the sleep-wake cycle and circadian rhythmicity has not been fully
investigated by quantitatively evaluated by cardiac imaging technology.
The aims of the present study were two, 1) to investigate the difference
in cardiac function between individuals with day shift and night shift
and 2) to explore if any sexual difference in cardiac performance in in-
dividuals who are exposed to chronic night shift work.

2. Materials and methods
2.1. Study population

This prospective single-center study enrolled participants who pre-
sented to the Sichuan Provincial People’s Hospital Wenjiang Hospital for
health check between December 2022 and February 2023. The study
protocol was approved by the institutional review boards of the hospital.
Clinical and demographic data were collected from the electronic pa-
tient records. Weekly work hours (WWH) were computed for all par-
ticipants. All patients underwent standard 12-lead electrocardiogram
(ECG), transthoracic echocardiography (TTE), and blood tests for car-
diac enzymes. The inclusion criteria were age >18 years and willingness
to participate in the study. The exclusion criteria were known coronary
artery disease, congenital heart disease, hyperthyroidism, inability to
finish all the tests, poor image quality for echocardiography and speckle
tracking analysis, and unwillingness to provide written informed con-
sent. Participants were divided into the day shift (DS) group and the
irregular shift (IRS) group. DS group was defined as participants
involved in day work only or rare night shift (<1 time/week). IRS group
was described as 2 times or more night shift rotations per week besides
the day shift work.

2.2. ECG and transthoracic echocardiographic measurements

The standard 12-lead digital ECG (iMAC 12, Zoncare, Hubei, China)
was performed with the patient at rest. The degree of the ECG axis, PR
interval, QT interval, and QTc interval were automatically recorded and
evaluated by one experienced cardiologist who was blinded to the study
design. Conventional transthoracic echocardiography (Vivid I, GE
Medical Systems, Tirat Carmel, Israel, 1.5-3.6 MHz, phased array
transducer) was performed according to the clinical guidelines of the
American Society of Echocardiography (ASE). The left ventricular
ejection fraction (LVEF) was evaluated using Simpson’s biplane method.
Diastolic function was assessed by the trans-mitral early (E) and late (A)
inflow velocity, E/A ratio, and the early (e’) and late (a’) diastolic ve-
locities of the septal mitral annulus measured using Doppler
echocardiography.

2.3. Two-dimensional speckle tracking echocardiography (2D-STE)

The STE analysis was performed on an offline workstation (Echo PAC
PC version 203, GE Healthcare). A standard border was automatically
created to encompass the endocardium to the epicardium once the re-
gion of interest in the left ventricle’s endocardium was manually
confirmed. For each view, the left ventricular myocardium was auto-
matically divided into six typical segments. The absolute value of LV
global longitudinal strain (GLS) was calculated by the average peak
longitudinal strain of apical 4-, 2-, and 3-chamber views. Peak strain
dispersion (PSD) was automatically acquired after the completion of
strain analysis of the three apical chamber views. All strain values were
presented as percentages (%).

3. Statistical analysis
All continuous variables (CV) tested whether satisfied with normal

distribution by the Kolmogorov-Smirnov method. CV with normal dis-
tribution was reported as Mean + Standard deviation (SD), otherwise
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expressed as median or interquartile range. Categorical variables were
presented as numbers of participants and percentages. The differences in
CV between the day shift group and the irregular shift group were
analyzed using the independent t-test or Mann-Whitney U test, if
applicable. The difference in categorical variables between groups was
analyzed by the Chi-square test. The correlation coefficient between
weekly working hours and other cardiac parameters was calculated by
Pearson or Spearman methods. The intra-observer reproducibility or
inter-observer reproducibility was analyzed by paired t-test or Bland-
Altman analysis, respectively. P-values <0.05 (two-sided) were consid-
ered statistically significant in all test hypotheses. All the analyses were
performed using SPSS 26.0 software (IBM SPSS Statistics 26.0, USA).

4. Results
4.1. Clinical characteristics of the study groups

A total of 255 patients who came for a health check at Sichuan
Provincial People’s Hospital Wenjiang Hospital were enrolled in this
study. 73 of whom were excluded due to known significant cardiovas-
cular disease. One hundred and thirty patients enrolled in the final
analysis after excluding 42 patients without complete data and 10 pa-
tients with poor echocardiographic image quality. Patients were divided
into the DS group and IRS group based on whether involved in the night
shift and the frequency of the night shift. The flow chart for data col-
lecting and analysis is depicted in Fig. 1.

The mean age of the 130 patients was 34.49 + 7.45 years, and 26
patients (20 %) were male. Seventy-two patients were divided in the DS
group and 58 patients were divided in the IRS group. Five patients (3.8
%) had hypertension, 1 patient (0.8 %) had a history of diabetes mel-
litus, and 7 patients (5.4 %) had hyperlipidemia. Patients with a history
of significant cardiovascular disease, including coronary artery disease,
valvular disease, heart failure, arrhythmias, and vascular disease were
not included in the study. The mean systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were 120.30 + 15.52 and 75.55 + 11.58
mm of mercury (mmHg) respectively. There were no significant differ-
ences in body mass index (BMI), comorbidities, and cardiac enzymes
between the DS group and the IRS group. The comparison of clinical
characteristics between the DS group and the IRS group was described in
Table 1.

4.2. Cardiac imaging parameters

Table 2 shows the comparison of cardiac imaging between the DS
group and the IRS group. Heartbeats (HR), degree of the cardiac axis,
QRS duration, PR interval, and QT duration did not significantly differ
between the DS group and IRS group. However, QTc duration was longer
in the IRS group compared to the DS group. The diastolic function
evaluated by the E, E/A ratio, e’, a’, and e’/a’ ratio was different be-
tween the two groups, however, E/e’ ratio was the same between the DS
group and IRS group. Although left ventricular systolic function assessed
by LVEF was the same between groups, the absolute value of GLS was
significantly lower in the IRS group than in the DS group.

A comparison of clinical data and cardiac imaging parameters in
male between the DS group and IRS group are given in Table 3. In male
patients, QTc duration was longer in the IRS group compared to the DS
group, and no notable difference was examined in clinical data and other
ECG parameters between the two groups. Additionally, the difference in
E, E/A ratio, and GLS was sustained in male patients between the DS
group and IRS group. In addition, only 2 male patients in the IRS group
worked three shifts per week, as opposed to the other 12 male patients
who worked two shifts per week. Subgroup analysis indicated that the
E/A ratio was decreased in males with 3 shifts (0.84 + 0.09) compared
to the male patients with 2 shifts (1.29 + 0.28), however, E/e’ ratio,
LVEF, and GLS were the same between the two groups.

In female patients, E and A were decreased in the IRS group,
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1. Clinical data

4. Cardiac enzymes

Routine Health check (n=255)

2. Standard 12-leads electrocardiogram (ECG)
3. Conventional transthoracic echocardiography (TTE)

Significant cardiovascular disease, n=73

Missing data, n= 42
Poor TTE image quality, n=10

| Final analysis, n=130 |

| Day shift (n=72) VS Irregular shift (n=58) |

Male

| Day shift (n=12) VS Irregular shift (n=14) |

Female

| Day shift (n=60) VS Irregular shift (n=44) |

Fig. 1. Flowchart of the study enrollments.

Table 1
Comparisons of clinical data between day shift and irregular shift workers
recovered from COVID-19.

Parameters Total (n = Day shift (n Irregular shift P
130) =72) (n = 58) value

Age, years 34.49 £ 7.45 34.56 + 8.23 34.41 + 6.41 0.30

Male sex (n, %) 26 (20) 12 (16.7) 14 (24.1) 0.38

BMI (kg/mz) 22.22 +2.40 22.26 + 2.45 22.18 £ 2.36 0.14

Weekly work hours 44.22 + 4.65 41.93 + 3.74 47.03 £ 4.13 <0.00

SBP, mmHg 120.30 + 120.70 + 119.81 £15.55 0.53
15.52 15.60

DBP, mmHg 75.55 + 76.23 + 74.70 £ 11.58 0.53
11.58 11.61

Comorbidities

HT, n (%) 5(3.8) 3(4.2) 2(3.4) 0.99

DM, n (%) 1(0.8) 0 (0) 1(1.7) -

Hyperlipidemia, n 7 (5.4) 3(4.2) 4(6.9) 0.70

(%)

CK-MB, IU/L 11.00 (8.58, 11.00 (8.55, 11.30 (8.35, 0.51
14.45) 15.50) 12.80)

TNI, ng/ml 0.009 0.009 0.01 (0.007, 0.08
(0.007, 0.01) (0.007, 0.01) 0.02)

BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood
pressure; HT = hypertension; DM = diabetes mellitus; CK-MB= Creatine kinase-
MB; TNI = troponin 1.

however, no significant difference was tested in the E/A ratio, e’/a’
ratio, and E/e’ ratio between the two groups. In the IRS group, 10 pa-
tients worked with 3 shifts per week and 34 patients worked with 2 shifts
per week. No significant difference in cardiac imaging parameters was
observed in the subgroup analysis. Detailed comparison in female pa-
tients is presented in Table 4.

4.3. WWH and other cardiac imaging parameters

In male participants, WWH was positively correlated with HR (r =
0.51, p = 0.02) and QTc duration (r = 0.68, p < 0.00) (see Table 5). In
addition, the absolute value of GLS was weakly negatively correlated
with the WWH (r = -0.38, p = 0.05). In comparison, no correlation was
found between WWH and any cardiac imaging parameters in female
participants.

4.4. Sex difference in the impaired GLS

Amongst patients, there was a 2.67-fold higher relative risk (RR) for
impaired GLS in males than in females, with a 95 % confidence interval

Table 2
Cardiac imaging screening in individuals with day shift or irregular shift.

Parameters Total (n = Day shift (n Irregular shift (n P
130) =72) = 58) value
Electrocardiogram
HR beats/ 80.29 + 80.75 + 79.70 + 10.20 0.42
minute 10.14 10.16
Degree of the 46.19 + 45.24 + 47.38 £+ 36.87 0.61
axis, ° 35.90 35.33
QRS duration, 65.08 + 65.81 + 64.17 + 39.21 0.36
ms 37.46 36.25
PR interval, ms 108.30 + 110.06 + 106.12 £ 64.55 0.41
61.93 60.14
QT duration, ms ~ 271.14 + 275.40 £+ 265.84 + 159.65 0.46
153.67 149.67
QTec duration, 409.17 + 408.13 + 410.53 + 12.27 0.04
ms 16.19 18.70
Echocardiography
E, cm/s 0.84 + 0.20 0.89 + 0.19 0.77 £ 0.18 <0.00
EDT, ms 183.97 + 183.68 + 184.33 + 56.40 0.17
62.93 68.13
A, cm/s 0.59 + 0.16 0.62 + 0.17 0.55 + 0.15 0.72
E/A ratio 1.52 4+ 0.55 1.54 + 0.50 1.50 + 0.60 0.04
e’, cm/s 0.10 (0.09, 0.11 (0.09, 0.10 (0.08, 0.11) 0.008
0.12) 0.12)
a’, em/s 0.08 (0.08, 0.07 (0.06, 0.08 (0.06, 0.11) 0.11
0.10) 0.10)
e’/a’ ratio 1.40 (1.14, 1.40 (1.14, 1.25 (0.80, 1.62) 0.02
1.81) 1.81)
E/e ratio 8.53 (6.90, 8.52 (6.90, 8.14 (6.57, 9.04) 0.27
10.07) 10.07)
LVEF, % 64.38 + 4.70 64.94 + 4.42 63.67 + 4.96 0.75
GLS 20.17 + 2.28 20.64 + 2.10 19.58 + 2.36 <0.00
PSD, ms 41.78 £9.72 41.84 £7.81 41.71 £11.74 0.97

HR = heart beats; E = trans-mitral early inflow velocity; A = trans-mitral late
inflow velocity; e’ = the early diastolic velocities of the septal mitral annulus; a’
= the late diastolic velocities of the septal mitral annulus; LVEF = left ventric-
ular ejection fraction; GLS = global longitudinal strain; PSD = peak strain
dispersion.

(CD of 1.20-5.61. Furthermore, there was an increased risk in male
patients in the IRS group compared to the female patients in the IRS
group to develop impaired GLS (RR:3.14, 95 % CI 1.20-7.84). Analysis
of RR for impaired GLS between males and females, males with irregular
shift work, and females with irregular shift work are depicted in Fig. 2.
In addition to the impaired GLS, 2 patients (3.4 %) in the IRS group
received cardiac medication due to combined of moderate pericardial
effusion or T wave abnormality which was indicated by serial ECG.
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Table 3
Comparison of cardiac performance between males with day shift or irregular
shift.
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Table 4
Comparison of cardiac performance between females with day shift or irregular
shift.

Parameters Total (n = 26) Day shift (n Irregular shift (n P Parameters Total (n = Day shift (n = Irregular shift (n P
=12) =14) value 104) 60) = 44) value
Age, years 34.73 + 8.65 32.75 £ 9.71 36.43 + 7.58 0.29 Age, years 34.43 +7.16 34.70 + 8.04 34.07 + 5.83 0.66
SBP, mmHg 132.42 + 13.52 130.45 + 134.08 + 16.53 0.53 SBP, mmHg 117.24 + 118.38 + 15.69 115.68 + 12.75 0.37
9.19 14.51
DBP, mmHg 85.58 + 10.44 84.09 + 86.85 + 10.75 0.53 DBP, mmHg 73.01 + 74.25 + 11.08 71.30 + 9.40 0.18
10.37 10.45
BMI (kg/mz) 24.05 + 2.38 24.79 £+ 2.59 23.41 + 2.06 0.14 BMI (kg/mz) 21.77 £ 2.20 21.70 + 2.10 21.85 £ 2.35 0.74
CK-MB, IU/L 13.11 + 6.16 13.62 + 6.24 12.64 + 6.31 0.70 CK-MB, IU/L 10.80 (8.45, 11.86 (8.55, 10.54 (7.15, 0.38
TNI, ng/ml 0.01 £+ 0.00 0.01 £ 0.00 0.01 £ 0.00 0.96 13.80) 14.95) 12.38)
Electrocardiogram TNIL, ng/ml 0.009 (0.07, 0.009 (0.007, 0.01 (0.007, 0.11
HR, beats/ 80.68 + 10.12 78.91 + 8.96 82.45 £ 11.30 0.42 0.01) 0.01) 0.02)
minute Electrocardiogram
QRS duration, 45.96 + 38.06 83.92 + 71.35 + 38.92 0.36 HR, beats/ 80.18 +10.21 81.20 + 78.75 £ 0.30
ms 27.33 minute 10.47 9.81
PR interval, 127.58 + 56.45 137.58 + 119.00 + 65.52 0.41 QRS duration, 62.06 + 37.83 62.18 + 61.89 + 0.97
ms 44.34 ms 36.91 39.47
QT duration, 293.58 + 314.25 + 275.86 + 150.32 0.46 PR interval, 103.48 + 62.56 104.55 + 102.02 £ 0.84
ms 128.90 100.94 ms 61.65 64.45
QTc duration, 400.36 + 20.48 391.36 + 409.36 + 17.03 0.04 QT duration, 265.53 + 159.32 267.63 + 262.66 + 0.88
ms 20.30 ms 157.13 164.05
Echocardiography QTc duration, 411.69 + 13.90 412.22 + 410.94 + 0.69
E, cm/s 0.74 £ 0.16 0.83 £ 0.16 0.66 + 0.12 <0.00 ms 15.99 10.47
EDT,ms 192.73 £+ 56.24 176.33 £ 206.79 + 52.28 0.17 Echocardiography
58.44 E, cm/s 0.86 £+ 0.20 0.91 £ 0.19 0.80 £+ 0.19 <0.00
A, cm/s 0.61 £+ 0.15 0.62 £ 0.18 0.60 £ 0.13 0.72 EDT,ms 181.78 + 64.56 184.25 + 178.41 + 0.65
E/A ratio 1.26 + 0.36 1.41 +£0.38 1.14 £ 0.29 0.04 69.72 57.40
e’, cm/s 0.10(0.08, 0.12) 0.11 (0.08, 0.09 (0.07, 0.11) 0.21 A, cm/s 0.58 £0.17 0.62 £ 0.17 0.54 £ 0.15 <0.00
0.12) E/A ratio 1.59 + 0.57 1.58 + 0.52 1.61 + 0.64 0.79
a’, ecm/s 0.10 £+ 0.02 0.10 (0.08, 0.10 (0.09, 0.10) 0.63 e’, cm/s 0.11 (0.09, 0.12) 0.11 (0.09, 0.10 (0.09, 0.09
(0.08, 0.11) 0.11) 0.12) 0.11)
e’/a’ ratio 1.06 (0.79, 1.38) 1.17 (0.83, 0.97 (0.76, 1.23) 0.17 a’, cm/s 0.07 (0.06, 0.10) 0.07 (0.06, 0.08 (0.06, 0.10
1.48) 0.08) 0.11)
E/e ratio 7.75 £ 2.28 8.10 £ 2.38 7.45 £ 2.23 0.48 e’/a’ ratio 1.42 (1.11,1.85) 1.62 (1.21, 1.39 (0.90, 0.07
LVEF, % 63.73 £ 5.69 63.33 £ 3.77 64.07 £ 7.06 0.75 2.00) 1.83)
GLS 18.39 + 2.08 19.50 + 1.09 17.45 + 2.29 <0.00 E/e ratio 8.50 + 2.31 8.66 + 2.29 8.14 + 2.49 0.27
PSD, ms 45.66 + 10.57 45.77 + 9.88 45.58 + 11.50 0.97 LVEF, % 64.54 + 4.43 65.18 + 63.66 + 0.08
BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood GLS 20.61 + 2.1 30430 + ;0321 4 0.10
pressure; HT = hypertension; DM = diabetes mellitus; CK-MB= Creatine kinase- 2.16 2.00
MB; TNI = troponin I; E = trans-mitral early inflow velocity; A = trans-mitral late PSD, ms 40.81 + 9.30 40.94 + 40.64 + 0.88
inflow velocity; e’ = the early diastolic velocities of the septal mitral annulus; a’ 7.15 11.71

= the late diastolic velocities of the septal mitral annulus; LVEF = left ventric-
ular ejection fraction; GLS = global longitudinal strain; PSD = peak strain
dispersion.

4.5. Reproducibility

The inter-observer variability and the intra-observer variability of
the echocardiographic measurements for this study were assessed by
comparing the variation between two sonographers and the same so-
nographer respectively. The results of inter-observer variability and
intra-observer variability was depicted in Fig. 3.

5. Discussion

The present study demonstrates that sexual differences conserved in
cardiac performance in shift workers who suffered chronic circadian
disruption. Patients in the irregular shift group displayed longer QTc
duration and impaired diastolic function which was assessed by the
decreasing of E/A ratio, e’, e’/a’ ratio, and the increasing of a’. More-
over, the left ventricular global function evaluated by LVEF was reduced
in the irregular shift group than in the day shift group. Further study
findings exhibited the sexual difference in the impairment of cardiac
performance in shift workers were summarized as follows: (i) Male
participants with irregular shift work demonstrated longer QTc duration
and impaired E, E/A ratio, and GLS than the males with day shift work.
(ii) There was no significant difference in left ventricular systolic and
diastolic function between females with irregular shift and day shift
work. (iii) In male patients, weekly work hours were positively

BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood
pressure; HT = hypertension; DM = diabetes mellitus; CK-MB= Creatine kinase-
MB; TNI = troponin I; E = trans-mitral early inflow velocity; A = trans-mitral late
inflow velocity; e’ = the early diastolic velocities of the septal mitral annulus; a’
= the late diastolic velocities of the septal mitral annulus; LVEF = left ventric-
ular ejection fraction; GLS = global longitudinal strain; PSD = peak strain
dispersion.

correlated with HR and QTc duration, and weakly negatively correlated
with GLS. (iv) Male participants (RR:2.67, 95 %: 1.20-5.61), especially
males in the irregular shift group (RR:3.14, 95 % CI 1.20-7.84), showed
a higher risk of developing impaired GLS than females.

In the present study, we show that only males in the irregular shift
group demonstrate a longer QTc duration, and a positive correlation was
observed between weekly work hours and heart rate or QTc duration.
And thus, we tentatively put forward that gender difference may exist in
cardiac impairment among irregular shift workers for the first time.
Previous studies have suggested that disruption of the circadian cycle
brings cardiometabolic disorders and obesity in people with night-shift
rotation than those with permanent day-shift work [1,15-18]. Sleep
deprivation or poor sleep quality was associated with negative effects on
cardiac repolarization, characterized by prolonged QT interval, QTc
interval, and arrhythmias [19-21]. Previous experimental study
revealed that female mice presented with better resilience to left ante-
rior descending coronary artery ligation as compared to males [22].
Recently, a hybrid study compounded animal experiments and clinical
data, revealed that changes in transcriptomic rhythmicity and increased
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Table 5

Correlation between WWH and other parameters.

Coefficient P value

Male
HR 0.51 0.02*
QT duration -0.22 0.29
QTc duration 0.68 <0.00*
E -0.33 0.10
A -0.14 0.47
E/A ratio -0.18 0.37
LVEF -0.11 0.58
GLS -0.38 0.05
Female
HR 0.00 0.99
QT duration -0.17 0.09
QTc duration 0.05 0.67
E -0.11 0.29
A -0.16 0.11
E/A ratio 0.10 0.33
LVEF -0.01 0.93
GLS -0.07 0.51

WWH = weekly work hours; HR = heart beats; E = trans-mitral early inflow
velocity; A = trans-mitral late inflow velocity; LVEF = left ventricular ejection
fraction; GLS = global longitudinal strain.

systolic blood pressure due to irregular circadian rhythms were observed
in male mice but were prevented in females [6]. Coincidentally, another
study reported that reduced heart rate variability was observed in males
with night shift rotation but not women [23]. This is probably the
consequence of the protective effect of estrogen in response to circadian
cycle changes and cardiometabolic disease [6,24].

The present study shows an impairment of left ventricular diastolic
function and global longitudinal strain which were observed only in
males with irregular shift work compared to those with day shift work.
Partially consistent with findings that have investigated the effects of
acute and short-term sleep deprivation (24-h shift) on cardiac function,

RR=2.67
95% CI (1.20, 5.61)
1007 ——————
| — @ GLS<18
(] -
< 80 3 normal
8 -
o 60
[T
<) J
]
8 40-
E 4
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male female RR=3.14
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displayed with decreased myocardial deformation in the left and right
ventricle and left atrium as well as increased E/e’ratio [25-27]. In
contrast, another study revealed that a 24-h shift with short-term sleep
deprivation has significantly increased the blood pressure and circum-
ferential strain, and longitudinal strain assessed by cardiac magnetic
resonance [28]. In light of the findings for sleep deprivation on cardiac
function being controversial, further study with a large sample is war-
ranted to identify the impact of short-term, and long-term circadian
disturbance in cardiac deformation and explore the distinction in
myocardial performance between males and females who are exposed to
the chronic circadian disruption.

Although gender differences in cardiac impairment due to chronic
circadian disruption which revealed by the present study, there are also
limitations. First, the sample size of the study is small and only 20 % of
participants are male. Second, all participants enrolled were from the
same company that provided health care services, our findings stem
from those highly selected participants may not generalize to other
people with different types of shift work. Last, further study with a larger
sample could identify the impact of short-term or long-term circadian
disturbance and gender difference on cardiac deformation.

6. Conclusions

The present study suggests that chronic circadian disruption brings
cardiac dysfunction in people with night-shift rotation. These data
establish the gender difference existed in the impact of circadian
rhythmicity on cardiac function and may help to guide the work
schedule and breaks in shift workers and bring forward prevention
strategies in response to the chronic effect of circadian disruption.
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