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Association of rotating night shift with lipid profile
among nurses in an Egyptian tertiary university
hospital
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ABSTRACT The main objective was to identify whether night shift nurses are more prone to dyslipidaemia than
day shift nurses. One hundred and fifty female nurses aged 20-49 years were recruited from Ain Shams University
Hospitals, Egypt, from January to March 2016: 64 day shift and 86 night shift. Diet type was assessed by interview
questionnaire and job satisfaction was assessed using the job satisfaction survey. Triglyceride (TG), low-density
lipoprotein (LDL) and high-density lipoprotein (HDL) were measured in all nurses. The predictors of high TG level
were ages 30-39 and >40 years and night shift. The only predictor of high LDL level (> 130 mg/dl) was age > 40 years.
An unhealthy diet and night shift were predictors of risky HDL levels. Seventy nurses were unsatisfied with their jobs,
and 137 ate a semi-healthy diet. The findings emphasize that night shift nurses are at risk of abnormal lipid profile,
therefore an occupational programme to help nurses cope with their employment conditions is necessary.

Association entre les rotations d’équipes de nuit et le profil lipidique d'infirmieres d’un centre hospitalier
universitaire de soins tertiaires en Egypte

RESUME L objectif principal de la présente étude consistaita déterminersi les équipes de nuitd'infirmiéres sont davantage
sujettes a la dyslipidémie que les équipes de jour. Cent cinquante infirmieres agées de 20 a49 ans ont été recrutées dans
le centre hospitalier universitaire d’Ain Shams entre janvier et mars 2016, dont 64 travaillant dans des équipes de jour et
86 dans des équipes de nuit. Le régime alimentaire a été évalué dans un questionnaire d’entrevue, et une enquéte sur la
satisfaction au travail a été menée. Les triglycérides, les lipoprotéines de basse densité (LDL) et les lipoprotéines de haute
densité (HDL) ont été mesurées chez toutes les infirmieres. Un age compris entre 30 et 39 ans, et supérieur ou égal a 40
ans, et le travail de nuit constituaient les facteurs prédictifs d'une élévation du taux de triglycérides. Ftre 4gé de 40 ans ou
plus était le seul facteur prédictif d'un niveau élevé de LDL (supérieur a 130 mg/dI). Un régime alimentaire malsain et le
travail en équipes de nuit constituaient des facteurs prédictifs de taux a risque de HDL. Septinfirmieres étaientinsatisfaites
de leurtravail, et137 avaient des régimes alimentaires partiellement sains. Les résultats mettent en évidence le fait que les
infirmieres qui travaillent en équipes de nuit ont un risque de présenter un profil lipidique anormal. Un programme de
santé au travail est donc nécessaire pour aider les personnels infirmiers a faire face a leurs conditions de travail.
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Introduction

Over the past few decades there has
been a rapid increase in the number of
shift workers worldwide (1). Abnormal
eating behaviour is associated with
nursing shift work. Nurses are reported
to eat more to cope with stress and
more high-sugar foods in order to stay
wakeful (2).

Diet is one of the most important
determinants of human health. Proper
eating habits and rationally balanced
food ratios positively affect the human
body, whereas poorly balanced diet
coupled with improper nutritional hab-
its may give rise to many diet-related
diseases such as diabetes, cardiovascular
diseases, hypertension, stroke and some
types of cancer (3).

Nurses working night shifts or rotat-
ing shifts are noted to be at higher risk
than their daytime co-workers, placing
them at increased risk for compromised
health and work ability (4). The re-
sponse to the chronic stress perceived
with these disruptions (shorter sleep
time and rotatory night shift) involves
release of hormones such as cortisol
and adrenaline. The documented health
risks attributed to elevated cortisol lev-
els include dyslipidaemia, hypertension,
obesity, noninsulin-dependent diabe-
tes, and stroke (). The resultant health
concerns for shift workers include
increased risks for colorectal cancer,
breast cancer, chronic fatigue, anxiety,
miscarriage, hypertension, obesity, dia-
betes and hypercholesterolaemia (6, 7).

As there is a scarcity of research in
Egypt about the lipid profile among
nurses working night shifts, the results
of the present study may provide some
clues about factors associated with
abnormal lipid profiles among nurses.
From a review of previous systematic
analyses and meta-analyses, we ex-
pected an excess abnormal lipid profile
among night shift compared to their
day shift colleagues. Therefore, the main

objectives of this work were to study

the relationship between rotatory night
shift and lipid profile and to identify

factors associated with dyslipidaemia.

Study population

One hundred and hfty female nurses
aged 2049 years were recruited: 64
(42.7%) were day shift workers (always
working duringthe day) and 86 (57.3%)
were currently night shifters (workingin
arotating system for >1 year). All nurses
were affiliated to Ain Shams Univer-
sity Hospitals. All nurses working in Ain
Shams University Hospitals are female;
therefore, the study sample included
only female nurses.

Sample size

Using the Epi-Info software with an
expected percentage of dyslipidaemia
among nurses working in rotating night
shifts of 50% in comparison to 25%
among day shift workers, with 95% con-
fidence intervals and 80% test power,
the sample size required was 132 with
at least 66 participants in each group.
To compensate for nonparticipation of
nurses to join the study and the small
number of nurses working in outpa-
tient clinics, we decided to recruit a
larger sample size and contact all eligible
nurses. Almost all nurses working in the
inpatient departments must work in a
rotatory system, while nurses working in
the outpatient clinics work only during
the day. Accordingly, the study sample
included nurses from inpatient depart-
ments and outpatient clinics. Exclusion
criteriaincluded: nurses with diseases or
using medications that potentially affect
lipid profile; or nurses who had changed
from night shift to day shift within the
past 12 months. The total number of
nurses working in the night shift system
during the study was 112; 14 of them
were new to night shift working and
they were excluded. Out of 98 eligible
nurses working night shifts, 86 (87.8%)
agreed to participate. Eighty-five nurses
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worked only during daytime. Ten of
them had a history of working in the
evening or night shift in private hospitals
and they were excluded. Therefore, the
remaining 75 eligible nurses working
in the daytime were contacted and
64 (85.3%) agreed to join the study.
The main reason behind refusal to
participate was that the nurses did not
have time to go to the laboratory for
lipid profile analysis because it needed
at least 12 hours fasting. Data were col-
lected during January—March 2016.

Dietary behaviour

The type of dietary intake was assessed
by interview questionnaire designed
by the authors after intensive study of
different questionnaires used for as-
sessment of dietary behaviour. The
questionnaire consisted of 18 questions
that were mostly mentioned in previous
behavioural questionnaires, including:
average frequency per week of eating
processed meat, red meat, chicken/
fish, lentils/beans, cheese and dairy
products, bread/carbohydrate meals,
vegetables, fruits, eggs, fast foods, snacks
of vegetables and fruits, having break-
fast, removing poultry or meat skin,
and their usual dessert. Each question
was given a score from 1 to 3, with 3
considered to be healthy behaviour. The
total expected score ranged between 18
and 54. The following classification was
applied: unhealthy diet for those with
score <27; semi-healthy diet for those
with score 28-41; and healthy diet for
those with score >42. All participating
nurses scored <42. Therefore, partici-
pants were divided into 2 groups: one
having a semi-healthy diet that needed
some modifications; and the other with
an unhealthy diet that needed many
modifications. The questionnaire was
first piloted on a sample of 20 nurses
(10 each from inpatient departments
and outpatient clinics). The reliability
of this dietary questionnaire was 0.68

using Cronbach’s a.
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Job satisfaction

Job satisfaction was assessed using the
job satisfaction survey of Paul E. Spector
1994 (all rights reserved (8). The ques-
tionnaire included items about: pay-
ment, promotion, supervisors, rules and
procedures at work, colleagues, value of
the job, being appreciated for the task
you do, and having a sense of pride in
doing your job. The answers were on
a scale from disagreeing very much to
agreeing very much. We used the 36-
item questionnaire for which possible
scores ranged from 36 to 216; then the
score was categorized into 36 to <108,
dissatisfaction; 144-216, satisfaction;
and 108—144, ambivalent (indecisive).

Measurement of body mass
index (BMI)

All nurses were asked to remove their
shoes before measuring body weight
and height. BMI is defined as weight in
kilograms divided by the square of the
height in meters (kg/m?). The interna-
tional classification of adult weight sta-
tus according to BMI is: normal range,
18.5-24.9; overweight, 25.0-29.9; and
obese, >30.0.

Physical activity

We asked about frequency of exercise
in the last 30 days: none, rarely/occa-
sionally, regularly 1 or 2 times/week,
and regular >3 times/week. Those
exercising regularly were asked about
their exercise intensity; light (no/ slight
increase in heart rate and respiration,
no sweating); moderate (noticeable
increase in heart rate and respiration,
some sweating); and heavy (fast heart
rate, laboured respiration, obvious
sweating). For statistical analysis, the
first 2 categories were combined into 1
= none/rare. We classified nurses who
exercised in a regular manner (1 or 2
times or >2 times) into 2 categories:
light-intensity physical exercise and
moderate intensity exercise. None of the
nurses reported heavy exercise intensity.
All 150 nurses who participated were
asked to go to a designated laboratory

where triglyceride (TG), low-density
lipoprotein (LDL) and high-density li-
poprotein (HDL) were measured after
a 12-hour fast. The following abnormal
values for lipoproteins were used: TG
>200 mg/dl, LDL >130 mg/dl and
HDL (risk) <40 mg/dL

Statistical analysis

We used IBM-SPSS version 20 for
statistical analysis. The x* test was used
to compare categorical variables. Unad-
justed odds ratio (OR) and 95% confi-
dence intervals (Cls) were used for all
bivariate analysis. All variables that were
significant in the bivariate analysis were
tested further using a binary logistic
regression model. Adjusted ORs with
95% Cls were calculated after control-
ling the effect of age and other predictor
variables. In all analyses, P<0.05 was
considered statistically significant.

Research ethics

We obtained approval from the Re-
search Ethics Committee before start-
ing the study. Informed written consent
was obtained from all participating
nurses.

There was no significant difference

between the two study groups as re-
gards age (P =0.968) and marital status
(P =0.154) (Table 1). Over 90% of
participants in either group showed
semi-healthy dietary behaviour, while
the rest showed unhealthy behaviour.
The difference was not significant (P
= 0.790). Around 20% of night shift
nurses and ~25% of day shift nurses
had been working for >10 years, while
45.3% of night shift nurses and 31.2%
of day shift nurses had been working
for S-10 years. Current smoking was
reported by 11.6% of night shift nurses
and by 12.5% of day shift nurses but
the difference was not significant (P =
0.871). More than 50% of either night
or day shift nurses did not practice any

physical exercise. Among those exercis-
ing regularly, 31.4% of night shift nurses
and 26.6% of day shift nurses reported
moderate intensity exercise. The dif-
ference between the groups was not
significant (P=0.580). It was noted that
none of the participants in either group
was satisfied with her job. Job dissatis-
faction was reported by around 47% of
nurses in each group, while the remain-
ing nurses were indecisive regarding job
satisfaction. No significant difference
was found between the groups with
regard to job satisfaction (P = 0.965).
Night shift nurses were more prone to
obesity (16.3%) than day shift nurses
were (4.7%). Moreover, night shift
nurses were significantly more over-
weight (41.9%) than day shift nurses
(35.9%) (P =0.031). Night shift nurses
had a significantly higher percentage
of abnormal serum TG (59.3%) than
day shift nurses had (31.2%). Also, the
proportion of night shift nurses with
abnormal LDL was significantly higher
than the corresponding proportion
among day shift nurses. Similarly, night
shift nurses had significantly higher risky
HDL level than day shift nurses had.

We investigated the association be-
tween abnormallevels of serum TG and
the night shift system and other covari-
ates. In univariate analyses, nurses aged
>30 years, obese, working in the night
shift system, and unsatisfied with their
job were at higher risk for abnormal
serum TGs (Table 2). The other study
variables (dietary behaviour, smoking,
duration of work, and practice and in-
tensity of physical exercise) were not
significantly associated with abnormal

TG levels.

Table 3 presents the association
between abnormal LDL and night
shift work and other covariates. Nurses
aged >40 years were more prone to
higher levels of LDL than those aged
<30 years. Nurses Working in rotatory
night shifts had a significantly higher
level of abnormal LDL than those work-
ing in day shifts. All other study vari-
ables (overweight and obesity, smoking,

T g1 G2 L)l Al

297



EMH]J -

298

Vol.23  No.4 . 2017

Eastern Mediterranean Health Journal

La Revue de Santé de la Méditerranée orientale

Table 1 Comparison between day and night shift nurses

Points of comparison

Night shift (7=86)

Day shift (7=64)

n (%) n (%)
Age groups (yr)
<30 46 (53.5) 33 (51.6) 0.968
30-39 25(29.1) 19 (29.7)
>40 15 (17.4) 12(18.7)
Marital status
Married 47 (54.6) 31(48.4) 0.154
Divorced 6 (7.0) 12 (18.8)
Widowed 14 (16.3) 7(10.9)
Single 19(22.0) 14 (21.9)
Dietary behaviour
Semi-healthy 79(91.9) 58(90.6) 0.790
Unhealthy 7(8.1) 6(9.4)
Working years
<5 28 (32.6) 27 (42.2) 0.214
5-10 39 (45.3) 20(31.2)
>10 19 (22.1) 17 (26.6)
Smoking
No 76 (88.4) 56 (87.5) 0.871
Yes 10 (11.6) 8(12.5)
Physical exercise intensity
Do not practice/rare 49 (57.0) 36 (56.2) 0.58
Light 10 (11.6) 1(72)
Moderate 27 (31.4) 17 (26.6)
Job satisfaction
Indecisive 46 (53.5) 34 (53.1) 0.965
Unsatisfied 40 (46.5) 30 (46.9)
Weight (BMI)
Normal 36 (41.9) 38(59.4) 0.031
Overweight 36 (41.9) 23(35.9)
Obese 14 (16.3) 3(4.7)
TG (mg/dl)
<200 35(40.7 44 (68.8) 0.001
>200 51(59.3) 20 (31.2)
LDL (mg/dl)
<130 9 (57.0) 47(73.4) 0.038
>130 37(43.0) 17 (26.6)
HDL (mg/dl)
240 60 (69.8 60 (93.8) <0.001
<40 26(30.2) 4(6.2)
“Using x° test.

BMI = body mass index; HDL = high-density lipoprotein; LDl = low-density lipoprotein, TG = triglyceride.

dietary behaviour, job satisfaction, work
duration, and practice and intensity of
physical exercise) were not significantly
associated with abnormal LDL.

Table 4 reports the association be-
tween study variables and low (high
risk) levels of HDL. Unhealthy dietary
behaviour, night shift working, smoking
and working for >10 years were sig-
nificantly associated with low levels of

HDL. The risk of developing low levels
of HDL was 4 times higher in those who
ate an unhealthy diet, 6.5 times higher in
those working in rotatory night shifts, 4
times higher in smokers, and 3.4 times
higher those working for >10 years.

All the results shown in Tables 2—4
were from univariate analyses and all
ORs were considered unadjusted and
crude. Therefore, we applied 3 models

of binary logistic regression; one for
each type of lipid profile (TG, LDL
and HDL). In each model we used
the stepwise forward method to adjust
for all variables that were significantly
associated with lipid profile in the bi-
variate analysis. As shown in Table §,
the predictors forabnormal levels of TG
were nurses’ age 30-39 or =40 years

and working in the night shift system.
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Table 2 Factors associated with serum TG levels among nurses

TG >200 (mg/dl) Pvalue? OR (95% CI)
No. (%)
Age (yr)
<30 (n=79)° 29 (36.7) — —
30-39 (n=50) 28 (56) 0.03 219 (1.01-4.82)
240 (n=21) 14 (66.7) 0.01 3.45 (1.13-10.80)
Body weight
Normal (n=74)° 30 (40.5) — —
Overweight (n=59) 28 (47.5) 0.42 1.32(0.63-2.80)
Obese (n=17) 13(76.5) 0.007 4.77 (1.27-19.37)
Dietary behaviour
Semi-healthy (n=137)° 64 (46.7 0.62 1.33(0.38-4.76)
Unhealthy (n=13) 7(53.8)
Work system
Day shift (n=64) 20(31.2) 0.001 3.21(1.62-6.34)
Night shift (7=86) 51(59.3)
Job satisfaction
Indecisive (n1=80)° 37 (46.3 0.006 2.54 (1.23-5.24)
Unsatisfied (n=70) 48(68.5
Smoking
No (n=132)° 64 (48.5 0.444 0.68 (0.22-2.03)
Yes (n=18) 7(38.9)
Physical exercise intensity
Do not practice/rare (n=85) 40 (471) 0.909 0.97 (0.47-2.02)
Light (n=21) 10 (47.6) 0.993 0.996 (0.35-2.82)
Moderate (n=44)° 21(477) —
No. of working years
<5 (n=55) 27 (49.1) = =
5-10 (n=59) 27 (45.8) 0.72 0.88(0.39-1.95)
>10 (n=36) 17 (47.2) 0.86 0.93(0.37-2.34)
“Using x° test.
bReference group.

Cl = confidence interval; OR = odds ratio; TG = triglyceride.

For abnormal level of LDL, the only
predictor was nurses’ age >40 years. For
low (high risk) HDL level, the predic-
tors were unhealthy diet, working in the
night shift system and tobacco smoking,

Discussion

The current study showed that the
y
percentage of obese and overweight

nurses was significantly higher among
night shift than day shift workers. This
was similar to the results of Saberi and
Moraweji (9) who showed that obesity
was more frequent among night than
day shift nurses in the Islamic Republic
of Iran. Irregular meal consumption is
one of the factors leading to obesity and
this was found to be significantly higher

among night shift than day shift workers
(9). Our findings also support those of
another study in which both currentand
cumulative night shifts were associated
with obesity (10). The current study
showed that 56.7% of the nurses did not
or only rarely performed physical activ-
ity. This confirms the findings of Naidoo
et al, who reported poor physical activ-
ity levels among nurses in South Africa
(11). These findings are supported by
other studies that found that nurses
do not meet the recommended levels
of physical activity required for health
benefit (12).

Our study showed that the major-
ity of participants ate semi-healthy
food; some ate unhealthy food such
as processed meat, sweets, caffeinated

beverages, and meat or poultry with
skin; and others ate healthy food like
fruit and vegetables. This variability in
eating habits was also shown in another
study in which 66.3% of nurses had a
moderately healthy diet, 16.7% had a
mostly healthy diet and 17% had an
unhealthy diet (13).

It is evident that our nurses were
overweight/obese, had a poor level of
physical activity and mainly ate semi-
healthy food. This agrees with other
researchers who have reported a high
percentage of health-related condi-
tions and risk factors such as obesity,
overweight, physical inactivity and poor
eating habits among shift and rotational
night shift workers (14,15).
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Table 3 Factors associated with serum HDL levels among nurses

LDL >130 P value® OR (95% CI)
(mg/dI)
ACA)
Age (yr)
<30 (n=79) 22 (27.8) — —
30-39 (n=50) 19 (38) 0.22 1.59 (0.70-3.61)
240 (n=21) 13 (61.9) 0.003 4.21(1.39-13.07)
Body weight
Normal (n=74)° 22(29.7) — —
Overweight (n=59) 26 (44.) 0.088 1.86 (0.86-4.06)
Obese (n=17) 6(35.3) 0.65 1.29 (0.37-4.42)
Dietary Behaviour
Semi-healthy (n=137) 49 (35.8) 0.84 112 (0.30-4.07)
Unhealthy (n=13) 5(38.5
Work system
Day shift (n=64) 17 (26.6) 0.038 2.08 (1.04-4.20)
Night shift (2=86) 37 (43)
Job satisfaction
Indecisive (n=80)° 28 (35.0) 0.78 110 (0.53-2.26)
Unsatisfied (n=70) 26 (371)
Smoking
No (n=132) 48 (36.4) 0.835 0.90 (0.28-2.79)
Yes (n=18) 6(33.3)
Physical exercise intensity
Do not practice/rare (n=85) 33(38.8) 0.55 1.36 (0.63-2.94)
Light (n=21) 7(33.3) 0.87 1.07 (0.35-3.24)
Moderate (n=44) 14 (31.8) = =
No. of working years
<5 (n=55)° 19 (34.5) = =
5-10 years (n=59) 16 (271) 0.39 0.71(0.29-1.69)
>10 (n=36) 19 (52.8) 0.08 2.12(0.82-5.48)
“Using x2 test.
bReference group.

ClI = confidence interval; LDL = low-density lipoprotein; OR = odds ratio.

Inthe current study, some of the sen-
ior nurses were working as nurse super-
visors. This may have led to an increase
in their sedentary routine work and
decreased energy expenditure, which
in turn increased the risk of becoming
overweight or obese. Longer service,
associated with eating an unhealthy
diet, leads to overweight and obesity
(16). This information may explain the
significant association between age and
elevated levels of serum TG and LDL in
our study. It also explains the significant
association between length of service

and low (high risk) levels of HDL.

In our study, job satisfaction was
only associated with high levels of
TGs but after adjustment for other
confounding variables such as age, this

association disappeared. This finding is
not in agreement with other studies that
have reported a significant association
between job stress and dyslipidaemia
(17).

In the current study, the crude anal-
ysis of factors associated with abnormal
lipid profile revealed that rotatory night
shifters, age > 30 years, obesity and job
dissatisfaction were significantly associ-
ated with high serum TG levels (> 200
mg/ dl). After applying logistic regres-
sion for adjustment for the potential
predictor variables, age and night shift
were still predictors. For LDL, the crude
analysis showed that only those aged >
40 years and working in rotatory night
shifts were associated with higher levels

of serum LDL (>130 mg/dl), while

La Revue de Santé de la Méditerranée orientale

afteradjustment, only age > 40 years was
included in the model. For HDL, The
crude analysis showed that unhealthy
dietary behaviour, night shift, smoking
and working for >10 years were signifi-
cantly associated with low (high risk)
levels of HDL. After adjustment for age
and other potential factors, unhealthy
diet, night shift and smoking were still
significantly associated with low levels
of HDL. Similar studies have reported
that nurses working night shifts have
increased risk of obesity, with low HDL-
cholesterol and high TG (18). Another
study has shown that years of exposure
to night shifts were correlated signifi-
cantly with body mass index, which was
in turn correlated with increased TG
(19). Evidence also suggests that blood
lipids are affected by nutrition and body
weight (20).

The findings that night shift nurses
had significantly higher levels of LDL
and total cholesterol and a higher risk of
heart disease (i.e, lower levels of HDL)
agree with a previous study that found
that high levels of total cholesterol and
TGs were significantly more prevalent
among night than day shift workers, but
there was no difference in the percent-
age of HDL and TG between night and
day workers (21). Other studies have
shown that there was no difference in se-
rum LDL levels between night and day
shift workers (22,23). A cross-sectional
study on 319 Italian workers showed no
significant difference in HDL between
day and night shift workers (24). How-
ever, other studies have shown that low
HDL serum level was more prevalent in

night than day shift workers (25).

Low HDL level and smoking are
known risk factors for coronary heart
disease. In our study, tobacco smok-
ing was significantly associated with
low HDL levels. This agrees with the
findings of a study in which smokers
had significantly lower mean HDL level
than nonsmokers (26). Another study
concluded that cigarette smoking also
appears to disrupt lipid and lipoprotein
metabolism, leading to elevated plasma
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Table 4 Factors associated with serum HDL levels among nurses

Low (high risk) Pvalue? OR (95% CI)
HDL levels
n (%)
Age (yr)
<30 (n=79)" 16 (20.3) _ =
30-39 (n=50) 7 (14) 0.36 0.64(0.22-1.84)
240 (n=21) 7(33.3) 0.20 147 (0.60-6.39)
Weight
Normal (n=74)° 16 (21.6) - —
Overweight (1=59) 11(18.6) 0.67 0.83(0.32-2.12)
Obese (n=17) 3(17.6) 0.71 0.78 (0.16-3.43)
Dietary behaviour
Semi-healthy (n=137)° 24(175) 0.01 4.04(1.08-15.02)
Unhealthy (n=13) 6(46.2)
Work pattern
Day shift (1=64) 4(6.2) <0.001 6.50 (2.14-19.76)
Night shift (7=86) 26(30.2)
Job satisfaction
Indecisive (=80)° 15 (18.8) 0.68 118 (0.49-2.83)
Unsatisfied (n=70) 15 (21.4)
Smoking
No (n=132)° 22(16.7) 0.006 4.00 (1.42-11.28)
Yes (n=18) 8 (44.4)
Physical exercise intensity
Do not practice/rare (n1=85) 22(25.9) 0.287 1.85 (0.72-4.74)
Light (n=21) 1(4.8) 0.381 0.26 (0.03-2.30)
Moderate (n=44)" 7 (15.9)
No. of working years
<5 (n=55)° 7(12.7) - -
5-10 (n=59) 11(18.6) 0.543 1.57(0.56-4.04)
>10 (n=36) 12(33.3) 0.036 3.43(1.20-9.83)
?Using x2 test.|
bReference group.

Cl = confidence interval; LDL = low-density lipoprotein; OR = odds ratio.

cholesterol, TGs and LDL-cholesterol,
and lower HDL-cholesterol levels as
compared to nonsmokers (27).

Our study had some limitations.
The sample size for day shift nurses was
less than the calculated one, which was
due to the exclusion of nurses who had
recently joined the day shift system after
many years of working rotatory night
shifts. Also, there was recall bias that

arose from self-reporting of lifestyle be-
haviour, for example, dietary behaviour
and physical exercise.

In conclusion, nurses working in
rotatory night shifts have a higher risk
of abnormal lipid profile. All nurses
were dissatisfied with their job and the
percentage of smoking was high among
the study groups. Hospital strategies for
lifestyle interventions should include

meal boxes with a healthy diet, offered
at a reasonable price to all healthcare
providers, and providing information
via newsletters/posters about physi-
cal exercise, hazards of smoking and
healthy diet. Smoking-free zones must
be implemented in hospitals.

Funding: None

Competing interests: None declared

Table 5 Predictors of lipid profile using binary logistic regression models

Lipid profile
TG >200 (mg/dl)

LDL >130 (mg/dl)
HDL <40 (mg/dI)

Predictors
Age 30-39 yr
Age 240 yr
Night shift
Age 240 yr
Unhealthy diet

Night shift
Smoking

Adjusted OR (95% CI)

2.63 (1.22-5.68)
3.23(1.12-9.29)
3.47 (1.69-710)

4.21(1.54-11.55)

4.06 (1.03-16.08)
8.76 (2.56-30.02)
416 (1.25-13.87)

ClI = confidence interval; HDL = high-density lipoprotein; LDL = low-density lipoprotein; TG = triglyceride.
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