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Abstract: Background: Circadian rhythm is intracellular molecular mechanisms, influenced by environmental fac-
tors such as light, noise, mealtime, and sleep pattern. Shift work affects the sleep pattern, mealtime and psycho-
logical aspects of workers. This study aims to compare the effect of shift work on circadian dysynchrony among 
nurses in two different groups based on the duration of shift work. Material and method: It was a cross-sectional, 
preliminary study done at a tertiary care teaching hospital in North India. The study enrolled 170 nurses (aged <35 
years) performing shift duties for last 3 years (group-1) and 1 year (group-2) respectively in a 1:1 ratio. Tools used 
to collect data were case reporting form (demographic and clinical variables, anthropometric measures), Hamilton 
Anxiety Rating Scale, and Pittsburg Sleep Quality Index. Results: Mean age of participants was 27.39±2.89 vs. 
26.14±2.45 in group 1 and 2. We found significant positive correlation of duration of shift work with diastolic blood 
pressure (DBP) (P=0.000), systolic blood pressure (SBP) (P=0.001), body fat % (P=0.019), weight (P=0.034), hip 
circumference (HC) (P=0.000) and also significant difference between means of DBP (P=0.001) and HC (P=0.003) 
in both groups. Whereas bad sleep quality was found in 79% and 66% of participants in group 1 and 2 respectively, 
the prevalence of moderate to severe anxiety in groups 1 and 2 was 60% and 37% respectively. Conclusion: Long 
duration of shift work increases the risk of developing cardiometabolic risk factors as a consequence of circadian 
dysynchrony and varies with the duration of shift work.
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Introduction

Circadian rhythm is intracellular molecular me- 
chanisms constructed to prepare the cells, tis-
sues, organs, and organisms for the stimulus 
before its onset [1]. Light, noise, mealtime, and 
sleep pattern are important factors that can 
influence mammalian biological clocks [2]. La- 
ck of sleep and psychological changes due  
to shift work can affect circadian rhythm [3]. 
Along with that, the prevalence of depres- 
sion and anxiety are also found to be high 
among shift workers in some studies [4]. Ea- 
rlier studies have established body mass in- 
dex, waist circumference (WC), waist to hip 
ratio (WHR), waist to height ratio (WHtR), and 
blood pressure as significant predictors for car-

diometabolic disorders [5-7]. According to the 
Doetinchem cohort study, the circadian distur-
bance is also associated with metabolic syn-
drome [8]. Anxiety and disturbed sleep patterns 
also contribute to poor quality of life among 
shift workers [9]. Although several studies 
describe circadian dysynchrony and its effect 
on sleep quality and psychological factors 
among shift workers. Sufficient literature is also 
available regarding the comparison in shift 
workers and day workers, but results are largely 
contradictory due to limited availability of data 
regarding the impact of duration of shift work. 
In this study, we aim to see the effect of shift 
work on circadian dysynchrony among nurses, 
to compare noninvasive markers of circadian 
dysynchrony and metabolic disorders in two 
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groups of nurses based on their duration of 
shift work.

Aim

To compare the impact of shift work on circadi-
an dysynchrony among nurses performing shift 
work at tertiary care hospital.

Objectives

To compare: - 

1. Noninvasive markers of circadian dysynch- 
rony and metabolic disorders in both groups. 

2. The quality of sleep among nurses perform- 
ing shift work at a tertiary care hospital. 

3. The anxiety status among nurses performing 
shift work at a tertiary care hospital.

Material and methods

● Research design: - A comparative cross-sec-
tional design.

● Study population: - Nurses performing shift 
duties.

● Sampling technique: - Purposive sampling 
technique.

● Sample size: - 170 nurses. 

● Setting: - Tertiary care teaching hospital.

Inclusion criteria

Nurses who are: 

● Aged <35 years. 

● Performing shift duties for more than 3 years 
in group-1 & for 1 year in group 2.

● Willing to give consent for the study. 

Exclusion criteria

● Those who are suffering from any psychiatric 
illness, chronic illness, and metabolic disorders 
before joining of shift duties.

Method of data collection

● Ethical clearance was obtained from the 
Institutional Ethics Committee.

● Permission was also obtained from the hospi-
tal authority.

● Informed consent was taken from the 
participants.

● Tools used for data collection were case 
reporting form including demographic and clini-
cal variables, anthropometric measures, Hami- 
lton Anxiety Rating Scale (HAM-A), and Pittsburg 
Sleep Quality Index (PSQI) were administered to 
the participants.

● After data collection, participants were th- 
anked for participation. 

Case Reporting Form: - Demographic variables 
and clinical variables (anthropometric measu- 
res) were collected from the participants. In 
anthropometric variables, we measured body 
mass index, waist to hip ratio, waist circumfer-
ence, hip circumference, height, weight, and 
body fat %.

Hamilton Anxiety Rating Scale (HAM-A): - It con-
sists of 14 items for the measurement of anxi-
ety, each item is scored from 0-4 (not present 
to severe). Total scoring range 0 to 56, <17 
scores for mild severity, 18 to 24 scores for 
mild to moderate severity, and 25 to 30 scores 
moderate to severe [10].

Pittsburg Sleep Quality Index (PSQI): - This 
instrument is widely used to measure the sleep 
quality and patterns in adults under 7 domains. 
Scoring of the items was 0 to 3 rating scale, 
whereby 3 reflect the negative extreme. A score 
of “5” or more shows “poor” sleep [11].

Statistical analysis

The data collected from 170 participants were 
coded and summarized in the MS Excel data-
sheet. The analysis was done based on the 
objectives of the study in SPSS software (ver-
sion 23). Appropriate inferential analysis was 
applied, p-value considered significant as 
<0.05.

Results

A total of 170 subjects were included in the 
study having 50% age-matched participants in 
each group. The mean age of participants in 
groups 1 and 2 was 27.39±2.89 and 26.14± 
2.45. Hence, both groups were comparable. 
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Approximately 48.23% and 20% of participants 
had an educational qualification of general 
nursing and midwifery in group 1 and group 2 
respectively. 12% and 14% of participants were 
smokers in groups 1 and 2 whereas 10%  
and 8% of participants had a habit of occasion-
al drinking in these groups (Table 1). Mean 
body mass index (BMI) was 24.46±2.96 kg/m2 

and 23.51±3.71 kg/m2 in group -1 and 2. Mean 
diastolic blood pressure (DBP) was 80.170± 
10.15 mmHg and 74.05±5.81 mmHg in stu- 
dy groups. Mean body fat % was 22.45±7.6% 
vs. 21.12±5.87% in group-1 and 2 respective- 
ly (Table 2). Duration of shift work had signifi-
cant positive correlation with diastolic blood 
pressure (P=0.000**), systolic blood pressure 

Table 1. Demographic and clinical characteristics of participants (n=170)

S. No. Variables Categories

Frequency (%)
Group-1

(performed shift work for 
more than 3 years)

Frequency (%)
Group-2

(performed shift work for 
1 year)

1. Age (yrs.) Mean ± SD (27.39±2.89) Mean ± SD (26.14±2.45)
2 Gender Male 51 (60%) 60 (70.58%)

Female 34 (40%) 25 (29.41%)
3 Marital status Unmarried 36 (42.3%) 47 (55.29%)

Married 49 (57.7%) 38 (44.70%)
4. Education General nursing and midwifery 41 (48.23%) 17 (20%)

Graduation 39 (45.88%) 68 (80%)
Post-Graduation 5 (5.88%) 0 (0%)

5 Habitat Urban 51 (60%) 59 (69.41%)
Rural 34 (40%) 26 (30.58%)

6 Physical activity Sedentary 26 (30.5%) 17 (20%)
Moderate 59 (69.41%) 68 (80%)

7 Alcohol Non-user 77 (90.58%) 78 (91.76%)
occasional user 8 (9.4%) 7 (8.23%)

8 Smoking Non-user 75 (88.23%) 73 (85.88%)
5 cigarettes per day 7 (8.23%) 7 (8.23%)
5-10 cigarettes per day 3 (3.52%) 5 (5.88%)

Table 2. Comparison of continuous variables between both groups

Variables

Group-1 (performed shift work for 
more than 3 years)

n=85
Mean ± SD

Group-2 (performed shift work 
for 1 year)

n=85
Mean ± SD

p-Value

Age (yrs) 27.39±2.89 26.14±2.45 0.100
BMI (kg/m2) 24.46±2.96 23.51±3.71 0.05
DBP (mmHg) 80.170±10.15 74.05±5.81 0.001**
SBP (mmHg) 120.21±9.92 116.26±7.99 0.06
Height (cm) 163.50±9.24 162.83±10.0 0.35
Weight (kg) 68.48±11.54 64.94±1.03 0.045*
Waist circumference (cm) 85.35±7.49 84.31±5.72 0.21
Hip circumference (cm) 92.24±8.36 88.00±5.99 0.003**
Body fat % 22.45±7.6 21.12±5.87 0.13
WHR 0.88±0.63 0.87±0.45 0.41
Duration of shift work 4.26±1.1 1.02±0.1 0.03*
Independent ‘t’ test, P value significant as * represents <0.05, ** represents <0.01. Footnote: BMI-Body mass index, DBP-
Diastolic blood pressure, SBP-Systolic blood pressure, WHR-Waist to hip ratio.
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(P=0.001**), body fat % (P=0.019*), weight 
(P=0.034*), hip circumference (P=0.000**) 
(Table 3). We also found a significant differen- 
ce between means of clinical variables such as 
DBP (P=0.001**) and hip circumference (HC) 
(P=0.003**) between the two groups (Table 3). 
We found that 48 (57%) of nurses in group 1 

ist to hip ratio (WHR) and waist to height ratio 
(WHtR) and blood pressure (BP) as important 
determinants of cardiometabolic disorders [5- 
7]. In concurrence to the present study, Korea 
National Health and Nutrition Examination 
Survey for the year 2008-2011 and a retro-
spective longitudinal study also found that shift 

Table 3. Correlation coefficient of variables with the duration of 
shift work

Variables Correlation coefficient
(R-value)

Duration of shift work
(P Value)

Diastolic blood pressure .786 0.000**
Systolic blood pressure .669 0.001**
Body fat % .591 0.019*
Weight .473 0.034*
Hip circumference .797 0.000**
P value significant as * represents <0.05, ** represents <0.01.

Figure 1. Comparison of Sleep quality between group 1 and group 2, bars 
represents frequency % with standard error and p value. P value significant 
as * represents <0.05, ** represents <0.01.

Figure 2. Comparison of anxiety status between both groups using the Ham-
ilton Anxiety Rating Scale, bars represents frequency % with standard error 
and p value. P value significant as * represents <0.05, ** represents <0.01.

had very bad sleep quality  
and 17 (22%) had fairly bad 
sleep quality in comparison to 
group 2 wherein 33 (39%) had 
the very bad quality of sleep 
and 23 (27%) had the fairly 
bad quality of sleep. Only 9 
(10.50%) in Group 1 and 13 
(15.50%) in group 2 had very 
good sleep quality (Figure  
1). It is also evident that 51 
(60%) nurses in group 1 and 
31 (37%) in group 2 had  
moderate to severe anxiety.  
It was also found that mild  
to moderate anxiety was high-
er in group-2 than group 1 
(Figure 2).

Discussion

Noninvasive markers of circa-
dian dysynchrony

In the present study, we mea-
sured the impact of duration 
of shift work on noninvasive 
markers of cardiometabolic 
disorders. We compared the 
impact of duration of shift 
work among nurses perform-
ing shift work at a tertiary ca- 
re hospital between two gro- 
ups. We found a significant 
positive correlation of dura-
tion of shift work with Diastolic 
blood pressure (DBP), Systolic 
blood pressure (SBP), Body fat 
%, Weight, and Hip circumfer-
ence (HC). We also found sig-
nificant difference in DBP and 
HC as noninvasive markers of 
circadian dysynchrony and 
metabolic disorders amo- 
ngst these groups. Earlier stu- 
dies have already establish- 
ed, body mass index (BMI), 
waist circumference (WC), wa- 
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workers have a higher risk of weight gain and 
abdominal obesity in Korea [12, 13]. However, 
in a cohort study done in China, a significant 
association was found among shift work dura-
tion, high blood pressure, and WC [14]. Fur- 
thermore, significant associations of the dura-
tion of shift work with WC along with BMI, HC, 
and WHR were also observed in the cross-sec-
tional study in Poland [15]. A study from Le- 
banon not only strengthened these findings but 
also found that not only WC but BMI also got 
significantly increased with the number of years 
of work [16]. Van Amelsvoort LG and co-work-
ers also had similar observations between 
duration of shift work, BMI, and WHR [17]. In 
contrast to these studies, our findings are 
unique and supplementing to existing knowl-
edge base, these include a significant correla-
tion between duration of shift work and DBP, 
SBP, BF%, and HC.

Sleep quality with the duration of shift work

We also assessed and compared the sleep 
quality of nurses in two groups and found that 
57% of nurses in group 1 had very bad sleep 
quality and 22% had fairly bad sleep quality in 
comparison to group 2 where 39% had very 
bad sleep quality vis-à-vis 27% having a fairly 
bad sleep quality. Only 10.50% in Group 1 and 
15.50% in group 2 had a very good quality of 
sleep. A cross-sectional study from Iran found 
that 59.4% had a problem in sleep mainte-
nance and 91.3% of the participants were not 
satisfied with their sleep [18]. In a cross-sec-
tional study done on 60 nurses, reported bad 
sleep quality in 68.3% of these shift work nurs-
es [19]. In our study, 89.50% of nurses were 
not satisfied with their sleep. Although the prev-
alence of poor sleep quality among shift work 
nurses was recorded as high as 78% in a cross-
sectional study [20]. Insomnia was reported 
only in 10.5% shift workers from Nigerian hos-
pital [21].

Anxiety status with the duration of shift work

It was also found that poor sleep quality was 
associated with the reduction in cognitive skills 
of workers [22]. In the present study, we also 
evaluated and compared anxiety status of shift 
workers and found that 37% of nurses had 
moderate to severe anxiety in group 2 and 60% 
of nurses had moderate to severe anxiety in 
group 1 which is nearly double in comparison to 
group 2. In a case-control study conducted on 

59 participants found that rotating night shifts 
too frequently may cause anxiety among work-
ers [23]. Another study observed that shift work 
in nurses increases insomnia and anxiety com-
pared to those performing day shift work [24, 
25]. However, another comparative cross-sec-
tional study from Australia suggested that shift 
work is not related to worse psychological func-
tioning in nurses and no significant differences 
were observed between the groups of shift 
workers and non-shift workers [26]. In a cross-
sectional study from India, concluded that shift 
work disorder was quite prevalent (43.07%) 
and anxiety symptoms was found in as many as 
17.6% nurses [27]. In another study from 
Ethiopia shift work sleep disorder was found as 
25.6% in shift work nurses [28]. Prolonged poor 
sleep, high blood pressure, and overweight is a 
risk factor for the development of the cardio-
metabolic syndrome and in the long term may 
lead to premature death [29]. 

Present study is different from previous studies 
in few more contexts, as this study included 
only young participants aged <35 years and 
compared the noninvasive markers of cardio-
metabolic risk factors as a consequence of cir-
cadian dysynchrony, their temporal association 
with circadian dysynchrony, it also delineates 
the relationship of a disturbed circadian rhy- 
thm with sleep quality and anxiety status 
among nurses in two studies. There is convinc-
ing evidence arising out of this study that 
Circadian dysynchrony has not only a bearing 
on shift workers’ physiological processes but 
also affects health status adversely, leading to 
emergence of cardiometabolic risk factors in a 
time-dependent fashion. 

Clinical Implications

It is required to plan periodic health assess-
ment of shift workers for noninvasive biomark-
ers of circadian dysynchrony to identify cardio-
metabolic disorders followed by lab investiga-
tions of those, found at risk. There should be 
provision for change of shift work to day duties 
after such periodic noninvasive and invasive 
health assessment, to reverse circadian 
dysynchrony.

Limitations

It was a cross-sectional study with small sam-
ple size and invasive markers of cardiometa-
bolic risk factors are not investigated.
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Conclusion

Shift work affects the sleep pattern and in- 
creases the risk for developing cardiometabo- 
lic risk factors due to circadian dysynchrony 
and varies with the duration of shift work, even 
in the young group (<35 yrs). Applicable inter-
vention strategies are required for the preven-
tion of cardiometabolic disorders amongst shift 
work nurses. There is an urgent need for large 
and detailed research with invasive biomarkers 
to establish the mechanisms that underlie the 
interactions between duration of shift work, 
sleep displacement, circadian dysynchrony, be- 
havioral and societal factors.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Poonam Yadav, 
College of Nursing, AIIMS, Rishikesh, Uttrakhand, 
India. Tel: 9650750715; E-mail: dryadavpoon-
am257@gmail.com

References 

[1] Poggiogalle E, Jamshed H and Peterson C. Cir-
cadian regulation of glucose, lipid, and energy 
metabolism in humans. Metabolism 2018; 84: 
11-27. 

[2] Potter G, Skene D, Arendt J, Cade J, Grant P 
and Hardie L. Circadian rhythm and sleep dis-
ruption: causes, metabolic consequences, and 
countermeasures. Endocr Rev 2016; 37: 584-
608. 

[3] Budkevich RO and Budkevich EV. Anxiety, sleep 
self-assessment, cortisol, and saliva antioxi-
dants in students with an occasional experi-
ence of shift work. Zh Nevrol Psikhiatr Im S S 
Korsakova 2018; 118: 21-25. 

[4] Kalmbach DA, Pillai V, Cheng P, Arnedt JT and 
Drake CL. Shift work disorder, depression, and 
anxiety in the transition to rotating shifts: the 
role of sleep reactivity. Sleep Med 2015; 16: 
1532-1538.

[5] Al-Bachir M and Bakir M. Predictive value of 
body mass index to metabolic syndrome risk 
factors in Syrian adolescents. J Med Case Rep 
2017; 11: 170.

[6] Bener A, Yousafzai MT, Darwish S, Al-Hamaq 
AO, Nasralla EA and Abdul-Ghani M. Obesity 
index that better predict metabolic syndrome: 
body mass index, waist circumference, waist-
hip ratio, or waist-height ratio. J Obes 2013; 
2013: 2690-38. 

[7] Ayala DE, Hermida RC, Chayan L, Mojón A, Fon-
tao MJ and Fernández JR. Association of meta-

bolic syndrome and blood pressure non dip-
ping profile in untreated hypertension. Am J 
Hypertens 2009; 22: 307-313.

[8] Hulsegge G, Picavet HSJ, van der Beek AJ, Ver-
schuren WMM, Twisk JW and Proper KI. Shift 
work, chronotype, and the risk of cardiometa-
bolic risk factors. Eur J Public Health 2019; 29: 
128-134. 

[9] Oh C, Kim H, Na H, Cho K and Chu M. The ef-
fect of anxiety and depression on sleep quality 
of individuals with high risk for insomnia: a 
population-based study. Front Neurol 2019; 
10: 849.

[10] Hamilton M. The assessment of anxiety states 
by rating. Br J Med Psychol 1959; 32: 50-55. 

[11] Buysse D, Reynolds C, Monk T, Berman S and 
Kupfer D. The Pittsburgh sleep quality index: a 
new instrument for psychiatric practice and re-
search. Psychiatry Res 1989; 28: 193-213. 

[12] Son M, Ye B, Kim J, Kang S and Jung K. Asso-
ciation between shift work and obesity accord-
ing to body fat percentage in Korean wage 
workers: data from the fourth and the fifth Ko-
rea National Health and Nutrition Examination 
Survey (KNHANES 2008-2011). Ann Occup En-
viron Med 2015; 27: 32.

[13] Lee GJ, Kim K, Kim SY, Kim JH, Suh C, Son BC, 
Lee CK and Choi J. Effects of shift work on ab-
dominal obesity among 20-39-year-old female 
nurses: a 5-year retrospective longitudinal 
study. Ann Occup Environ Med 2016; 28: 69.

[14] Guo Y, Rong Y, Huang X, Lai H, Luo X, Zhang Z, 
Liu Y, He M, Wu T and Chen W. Shift work and 
the relationship with metabolic syndrome in 
chinese aged workers. PLoS One 2015; 10: 
e0120632. 

[15] Peplonska B, Bukowska A and Sobala W. As-
sociation of rotating night shift work with BMI 
and abdominal obesity among nurses and 
midwives. PLoS One 2015; 10: e0133761.

[16] Samhat Z, Attieh R and Sacre Y. Relationship 
between night shift work, eating habits and 
BMI among nurses in Lebanon. BMC Nursing 
2020; 19: 25.

[17] Van Amelsvoort LG, Schouten EG and Kok FJ. 
Duration of shiftwork related to body mass in-
dex and waist to hip ratio. Int J Obes Relat 
Metab Disord 1999; 23: 973-978. 

[18] Bazrafshan MR, Moravveji F, Soleymaninejad 
N, Zare F, Rahimpoor R and Zolghadr R. Preva-
lence and effects of sleep disorders among 
shift-working nurse. Ann Trop Med Public 
Health 2018; 11: 13-8.

[19] De Martino M, Abreu A, Barbosa M and Teixei-
ra J. The relationship between shift work and 
sleep patterns in nurses. Cien Saude Colet 
2013; 18: 763-768.

[20] McDowall K, Murphy E and Anderson K. The 
impact of shift work on sleep quality among 
nurses. Occup Med (Lond) 2017; 67: 621-625.

mailto:dryadavpoonam257@gmail.com
mailto:dryadavpoonam257@gmail.com


Circadian dysynchrony in shift work nurses

172 Int J Physiol Pathophysiol Pharmacol 2020;12(6):166-172

[21] Fadeyi BA, Ayoka AO, Fawale MB, Alabi QK, Olu-
wadaisi AM and Omole JG. Prevalence, predic-
tors and effects of shift work sleep disorder 
among nurses in a Nigerian teaching hospital. 
Sleep Science and Practice 2018; 2.

[22] Giuntella O, Han W and Mazzonna F. Circadian 
rhythms, sleep and cognitive skills: evidence 
from an unsleeping giant. Demography 2017; 
54: 1715-1742.

[23] Chang YS, Chen HL, Wu YH, Hsu CY, Liu CK and 
Hsu C. Rotating night shifts too quickly may 
cause anxiety and decreased attentional per-
formance, and impact prolactin levels during 
the subsequent day: a case control study. BMC 
Psychiatry 2014; 14: 218.

[24] Leyva-Vela B, Jesús Llorente-Cantarero F, 
Henarejos-Alarcón S and Martínez-Rodríguez 
A. Psychosocial and physiological risks of shift 
work in nurses: a cross-sectional study. Cent 
Eur J Public Health 2018; 26: 183-189.

[25] Shen SH, Yen M, Yang SL and Lee CY. Insom-
nia, anxiety, and heart rate variability among 
nurses working different shift systems in Tai-
wan. Nurs Health Sci 2016; 18: 223-229.

[26] Tahghighi M, Brown JA, Breen LJ, Kane R, Heg-
ney D and Rees CS. A comparison of nurse 
shift workers’ and non-shift workers’ psycho-
logical functioning and resilience. J Adv Nurs 
2019; 75: 2570-2578.

[27] Anbazhagan S, Ramesh N, Nisha C and Joseph 
B. Shift work disorder and related health prob-
lems among nurses working in a tertiary care 
hospital, Bangalore, South India. Indian J Oc-
cup Environ Med 2016; 20: 35.

[28] Haile K, Asnakew S, Waja T and Kerbih H. Shift 
work sleep disorders and associated factors 
among nurses at federal government hospitals 
in Ethiopia: a cross-sectional study. BMJ Open 
2019; 9: e029802.

[29] Cappuccio FP and Miller MA. Sleep and cardio-
metabolic disease. Curr Cardiol Rep 2017; 19: 
110. 


