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Abstract

Background: Nurses are at risk of developing chronic diseases because of their long work hours and shift work.
Objective: To identify the risk and protective factors for the development of chronic diseases in nurses based on their work shifts. 
Methodology: A questionnaire composed of sociodemographic questions and questions on risk and protective factors for the 
development of chronic noncommunicable diseases was applied to nurses working at a university hospital.
Results: The sample was composed of 75 professionals, mostly women (87%), married/cohabiting (56%). The night shift 
nurses’ body mass index was significantly higher than that of day shift nurses (p = 0.045). With regard to the risk factors for 
chronic diseases, a significantly higher prevalence of smokers was found in the night shift (p = 0.034). 
Conclusion: The results can contribute to the development of strategies for improving the adherence to healthy habits and 
promoting better living and working conditions for nurses.
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Resumo

Enquadramento: Os profissionais de enfermagem, por te-
rem longas jornadas de trabalho e exercerem as suas ativida-
des em turnos, estão sujeitos a desenvolver doenças crónicas. 
Objetivo: Identificar os fatores de risco e proteção para o 
desenvolvimento das doenças crónicas em profissionais de 
enfermagem, segundo os turnos de trabalho. 
Metodologia: Aplicou-se um questionário composto por 
questões sociodemográficas e relativas a fatores de risco e 
proteção para as doenças crónicas não transmissíveis, em 
profissionais de enfermagem de um hospital universitário. 
Resultados: Participaram no estudo 75 profissionais, com 
predominância do sexo feminino (86,7%) e estado civil 
casado/união de facto (56%), sendo que o índice de massa 
corporal dos profissionais do turno da noite era significati-
vamente superior ao dos profissionais do turno diurno (p = 
0,045). Em relação aos fatores de risco para doenças cróni-
cas, verificou-se prevalência significativamente superior no 
turno da noite para a variável tabagismo (p = 0,034). 
Conclusão: Os resultados poderão subsidiar o desenvol-
vimento de estratégias para a adesão de hábitos saudáveis, 
propiciando melhores condições de vida e trabalho aos 
enfermeiros.

Palavras-chave: promoção da saúde; doença crónica; 
enfermagem; fatores de risco; trabalho noturno

Resumen

Marco contextual: Los profesionales de enfermería, debi-
do a que tienen largas jornadas de trabajo y ejercen sus 
actividades por turnos, están expuestos a desarrollar enfer-
medades crónicas.
Objetivo: Identificar los factores de riesgo y protección 
para el desarrollo de enfermedades crónicas en profesiona-
les de enfermería, según los turnos de trabajo.
Metodología: Se aplicó un cuestionario compuesto por 
cuestiones sociodemográficas y relativas a los factores de 
riesgo y protección de las enfermedades crónicas no trans-
misibles en los profesionales de enfermería de un hospital 
universitario.
Resultados: En el estudio participaron 75 profesionales, 
con predominio del sexo femenino (86,7%) y estado civil 
casado/pareja de hecho (56%). El índice de masa corporal 
de los profesionales del turno de noche era significativa-
mente superior al de los profesionales del turno de día (p 
= 0,045). En relación a los factores de riesgo de las enfer-
medades crónicas se verificó prevalencia significativamente 
superior en el turno de noche para la variable tabaquismo 
(p = 0,034).
Conclusión: Los resultados pueden servir para desarrollar 
estrategias de adhesión de hábitos saludables, lo que favo-
rece las condiciones de vida y trabajo de los enfermeros.

Palabras clave: promoción de la salud; enfermedad cróni-
ca; enfermería; factores de riesgo; trabajo nocturno

*Ph.D., Nutritionist, University of Vale do Itajaí, 88302-202, Brazil [grillo@univali.br].  
https://orcid.org/0000-0003-3096-5578. Contribution to the article: literature search, data 
collection, and article writing. Address for correspondence: Rua Adolfo Sacani, 36 apto, 502, 
89253-075, Jaraguá do Sul, Brasil.
**Bacharelato, Nutrition student, University of Vale do Itajaí, 88302-202, Brazil [nah.nadine-
albuquerque@hotmail.com]. Contribution to the article: literature search, data collection, 
and article writing.
***Bacharelato, Nutrition student, University of Vale do Itajaí, 88302-202, Brazil [nathcvieiraa@
gmail.com]. Contribution to the article: literature search, data collection, and article writing.
****Ph.D., Nutritionist, University of Vale do Itajaí, 88302-202, Brazil [mezadri@univali.br].  
https://orcid.org/0000-0001-7889-7936. Contribution to the article: literature search, data analysis, 
and discussion.
*****Ph.D., Oceanographer, University of Vale do Itajaí, 88302-202, Brazil [leolynce@univali.
br].  https://orcid.org/0000-0003-3662-4678. Contribution to the article: statistical treatment 
and assessment.

Received for publication: 01.03.18
Accepted for publication: 15.06.18

RESEARCH PAPER (ORIGINAL)
ARTIGO DE INVESTIGAÇÃO (ORIGINAL)

https://orcid.org/0000-0003-3096-5578
https://orcid.org/0000-0001-7889-7936
https://orcid.org/0000-0003-3662-4678
https://orcid.org/0000-0003-3096-5578
https://orcid.org/0000-0001-7889-7936
https://orcid.org/0000-0003-3662-4678


64
Revista de Enfermagem  Referência - IV - n.º 18 -2018

Risk and protective factors for the development of chronic 
diseases in nurses

Introduction

Chronic noncommunicable diseases are one of 
the major public health challenges of the 21st 
century that countries have to address, including 
low- and middle-income countries, with nega-
tive social and economic consequences (World 
Health Organization [WHO], 2014). This 
group of diseases, which includes cardiovascular 
and chronic respiratory diseases, cancer, and dia-
betes, is the leading cause of death, being respon-
sible ​​for 70% of deaths worldwide and 73% in 
Brazil, corresponding to 928,000 deaths (WHO, 
2017). These diseases have modifiable risk factors 
such as smoking, an unhealthy diet, a sedentary 
lifestyle, and excessive alcohol consumption, 
which, in turn, lead to overweight and obesity, 
raised blood pressure and cholesterol levels, and, 
ultimately, disease. 
Shift work became more common with the In-
dustrial Revolution and the discovery of artificial 
light, enabling activities to be extended, includ-
ing into the night hours. With the economic 
globalization and a continuous 24-hour work 
cycle, shift work became essential. There are 
different professionals who work rotating shifts, 
namely healthcare professionals such as nurses. 
In Brazil, these professionals, particularly those 
who work in hospital settings, have long days 
of work and are exposed to precarious working 
conditions which “has several consequences, such 
as work-related accidents and diseases. This situa-
tion is due to a range of factors such as unsanitary 
working conditions, overload, and professional 
burnout” (Rodrigues & Araújo, 2016, p. 19).
This study is justified by the high number of 
healthcare professionals who, due to working 
long shifts, have an increased risk of developing 
diseases such as chronic noncommunicable dis-
eases. Shift work implies changing and adapting 
the daily biological rhythm due to the mere fact 
of changing the rest hour from night into day. 
The body undergoes a transformation which 
leads to sleep disorders, an inadequate diet, and 
risk factors for chronic noncommunicable diseas-
es (Coelho, Pinto, Mota, & Crispim, 2014; Mal-
ta et al., 2015). This topic was chosen because 
these professionals are responsible for caring for 
the health of others but often neglect their own 
health. Thus, this study aimed to identify the 
prevalence of risk and protective factors for the 
development of chronic diseases in a sample of 

nurses, based on their work shifts, at a hospital 
in the municipality of Itajaí, in southern Brazil.

Background

Several studies on occupational health have tried 
to understand the dynamics of the health-disease 
process by analyzing the relationship between the 
worker and the work environment. The health 
system has come late to the issues of workload, 
obligations, and risks to which workers are ex-
posed (Araújo, 2015).
Nurses work long hours, have poor sleep quali-
ty and lack of rest, and work shifts on weekends 
and extra hours, which compromises the recov-
ery of their physical-motor and cognitive func-
tion due to, for example, changes in the speed/
precision relationship in routine procedures and 
the decline in memory and attention (Mach-
ado et al., 2018). These changes are harmful to 
human health because continuous circadian 
rhythm imbalances lead to gastrointestinal, psy-
chological (e.g., stress), and metabolic (e.g., obe-
sity and chronic diseases) alterations. In addition, 
they affect the professionals’ family and social 
life, hindering their participation in social activ-
ities (Pepłońska et al., 2014; Fernandes, Ribeiro, 
Borges, de Galiza, & Joventino, 2017).
One of the consequences of the predominance of 
women in the nursing workforce is the addition-
al time spent on housework every day, creating 
difficulties in reconciling personal and profes-
sional life which can further deepen the physical, 
nutritional, and psychosocial imbalances. These 
include those that are associated with the night 
shift work, namely obesity (Siqueira et al., 2015), 
which is one of the risk factors for chronic non-
communicable diseases.
Today, chronic noncommunicable diseases are 
the leading causes of disability and mortality “in 
the world population, besides being responsible 
for the high economic burden on individuals, so-
cieties, and health systems” (Malta et al., 2015, 
p. 374). For these reasons, in 2006, the Secre-
tary of Health Surveillance, under the Brazilian 
Ministry of Health, implemented the Surveil-
lance System of Risk and Protective Factors for 
Chronic Diseases by Telephone Survey (Sistema 
de Vigilância de Fatores de Risco e Proteção para 
Doenças Crónicas por Inquérito Telefónico, VIGI-
TEL), which is done every year to monitor risk 
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and protective factors for chronic diseases in all 
Brazilian capitals. VIGITEL has selected import-
ant indicators to determine the global burden of 
disease as estimated by the WHO Region of the 
Americas (WHO, 2014). Among the risk factors 
are smoking, overweight, consumption of soft 
drinks, sweets, and foods high in saturated fat, 
replacing meals with snacks, spending more than 
3 hours watching TV and using tablets, drinking 
alcoholic beverages, a medical diagnosis of hyper-
tension, diabetes, dyslipidemia, and self-reported 
poor health status. Among the protective factors 
are physical activity, consumption of fruits, vege-
tables, and beans, and examinations for the early 
detection of common types of cancer in women 
(mammography and Pap tests for cervical cancer; 
Ministério da Saúde, 2017).

Research question

Is there a difference between work shifts concern-
ing the risk and protective factors for the develop-
ment of chronic diseases in nurses?

Methodology 

A quantitative, cross-sectional, descriptive, and 
analytical study was conducted. 
The research was conducted at a hospital in the 
municipality of Itajaí, state of Santa Catarina, in 
southern Brazil. The municipality has a popula-
tion of 183,373 inhabitants.  
All of the nurses in this hospital were invited to 
participate in the study. These nurses worked 
6-hour rotating shifts with 18 hours of rest or 
12-hour shifts with 36 hours of rest. Shifts were 
subdivided into three periods: from 7 a.m. to 1 
p.m., from 1 p.m. to 7 p.m., and from 7 p.m. to 
7 a.m. In this study, the professionals were divid-
ed into two groups: day shift (those who worked 
from 7 a.m. to 7 p.m.) and night shift (those who 
worked from 7 p.m. to 7 a.m.). The inclusion cri-
teria were being a nurse and working for at least 
6 months at that hospital, being excluded those 
nurses who were on vacation or medical leave.
Data were collected in the second half of 2017 
through the application of a structured question-
naire, with multiple choice questions, by two 
qualified healthcare professionals who had re-
ceived previous training for this purpose and were 

supervised. The questionnaire was composed of 
demographic data (age, gender, and marital sta-
tus) and risk and protective factors for chronic 
diseases assessed using VIGITEL (Ministério 
da Saúde, 2017). Risk factors included: smok-
ing; overweight and obesity; consumption of 
unhealthy foods (meat with visible fat, whole 
milk, artificial drinks, regular consumption of 
sweets, replacing meals with snacks); spending 
more than 3 hours watching TV and using tab-
lets/computers/phones; excessive alcohol con-
sumption; self-reported poor health status; and 
medical diagnosis of hypertension, diabetes, and 
dyslipidemia. Protective factors included: healthy 
eating patterns (fruits, vegetables, and beans); 
physical activity; Pap test for cervical cancer in 
the past 3 years for women aged 25 to 64 years 
and mammography in the past 2 years for wom-
en aged 50 to 69 years. 
Data were collected and analyzed using Mic-
rosoft Excel. For data analysis, the groups with 
overweight and obesity were clustered and de-
fined as overweight. Descriptive statistics were 
used, absolute and relative frequencies were cal-
culated, and inferential statistics were estimated 
using Fisher’s exact test and the Student’s t-test. 
The associations between the sociodemographic 
and anthropometric characteristics and the risk 
and protective factors and the work shifts were 
analyzed. 
This study complied with Resolution No. 466/12 
of the National Health Council for research in-
volving human beings and was approved by the 
Research Ethics Committee of the University of 
Vale do Itajaí under protocol 2.179.239. Partic-
ipants signed an informed consent form, which 
described the study phases and the researchers 
ensured data confidentiality. Based on the results 
obtained, individual cards with the anthropomet-
ric assessment were elaborated and educational 
materials were developed with guidelines on how 
to avoid the main risk factors and increase protec-
tion against chronic diseases.

Results

Seventy-five professionals participated in this 
study, which corresponded to 74% of the 
nurses working at the hospital: 31 (41%) from 
the day shift and 44 (59%) from the night 
shift. Most of the nurses were women (n = 
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Table 1 
Nurses’ sociodemographic characteristics, by shift 

Sociodemographic 
characteristics

Shift

Total
n (%)

Day (n = 31)
n (%)

Night (n = 44)
n (%) p*

Gender

Male 3 (10.0) 7 (16.0)
0.509

10 (13.3)

Female 28 (90.0) 37 (84.0) 65 (86.7)

Marital status

Single 13 (42.0) 20 (45.0)
0.762

33 (44.0)

Cohabiting 18 (58.0) 24 (55.0) 42 (56.0)

Note.*p = Significance level (Fisher’s Exact Test).

65; 86.7%) and lived in cohabitation (n = 42; 
56%); however, no statistical difference was 

found between the work shifts and gender and 
marital status (Table 1).

In relation to the anthropometric variables, 
no difference was observed between the shifts 
in the variables age, weight, and height, but 
the mean body mass index in both groups 

was classified as overweight. These results 
were significantly higher among night shift 
nurses than among day shift nurses (p = 
0.045; Table 2).

Table 2 
Nurses’ anthropometric characteristics, by shift

Anthropometric 
characteristics

Shift

p*Day (n = 31)
Mean (95% CI)

Night (n = 44)
Mean (95% CI)

Age (years) 36.4 (32.59-40.31) 38.6 (36.06-40.98) 0.3387

Weight (kg) 72.5 (66.66-78.36) 77.1 (72.38-81.80) 0.862

Height (m) 1.59 (1.57-1.62) 1.62 (1.59-1.64) 0.335

BMI (kg/m2) 28.5 (25.92-31.14) 29.2 (27.70-30.78) 0.045

Note. BMI = Body mass index; CI = Confidence interval; *p = Significance level (Student’s t-test).

Risk factors for chronic diseases were found in 
both groups; however, the number of smokers 

was significantly higher in the night shift than 
in the day shift (p = 0.034; Table 3).  
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Table 3 
Risk factors for chronic noncommunicable diseases among nurses, by shift

Risk factors
Shift

p*Day (n = 31)
n (%)

Night (n = 44)
n (%)

Consumption of meat with excess fat 10 (30.3) 23 (69.7) 0.086

Consumption of artificial drinks 8 (34.8) 15 (65.2) 0.444

Consumption of whole milk 18 (40.0) 27 (60.0) 0.774

Excessive consumption of sweets 8 (32.0) 17 (68.0) 0.246

Replacement of meals with snacks 5 (45.4) 6 (54.6) 0.764

Excessive alcohol consumption 5 (31.2) 11 (68.8) 0.356

Spending more than 3 hours a day watching TV 5 (27.8) 13 (72.2) 0.180

Spending more than 3 hours a day using tablets 
more than 3 hours a day 15 (44.1) 19 (55.9) 0.656

Smoking 2 (14.3) 12 (85.7) 0.034

Poor health status 5 (33.3) 10 (66.7) 0.482

Hypertension 7 (53.8) 6 (46.2) 0.314

Diabetes 1 (33.3) 2 (66.7) 1.000

Dyslipidemia 2 (18.2) 9 (81.8) 0.110

Overweight 23 (39.7) 35 (60.3) 0.590

Note. *p = Significance level (Pearson’s Chi-squared Test).

No statistically significant difference was 
found between work shifts regarding protec-

tive factors for chronic noncommunicable 
diseases (Table 4).

Table 4  
Protective factors for chronic noncommunicable diseases among nurses, by shift (day: n = 31 and 
night: n = 44)

Protective factors
Shift

p*
Day

n (%)
Night
n (%)

Consumption of beans 9 (39.1) 14 (60.9) 0.797

Regular consumption of fruits/vegetables 24 (44.4) 30 (55.6) 0.380

Recommended consumption of fruits/vegetables 3 (50.0) 3 (50.0) 0.687

Physical activity 9 (52.9) 8 (47.1) 0.269

Pap testa 22 (88.0) 32 (86.5) 0.166

Mammographyb 3 (100.0) 3 (60.0) 0.695

Note. *p = Significance level (Pearson’s Chi-squared Test); aExamination recommended for women aged 25 to 64 
years (n = 25 in the day shift and n = 37 in the night shift); b Examination recommended for women aged 50 to 69 
years (n = 3 in the day shift and n = 5 in the night shift).
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Discussion 

In relation to the nurses’ sociodemographic 
profile, there was a predominance of women. 
This prevalence reflects a trend in the profes-
sion due to sociohistorical factors related to 
the performance of activities involving caring 
for others. Similar results were found in other 
studies conducted in Brazil (Lima et al., 2013; 
Porto et al., 2013; Machado et al., 2018; 
Magalhães et al., 2014; Silva, Schmidt, Noal, 
Signor, & Gomez, 2016; Siqueira et al., 2015). 
As regards the marital status, most of the nurs-
es were married/cohabiting, which is similar 
to the result found in another study in which 
being married or cohabiting was a protective 
mechanism against physical and psychological 
diseases (Machado Rodrigues, Oliveira, Lau-
dano, & Nascimento Sobrinho, 2014). On the 
other hand, studies also show a higher preva-
lence of single nurses, claiming that this char-
acteristic ensures greater availability to work, 
without commitments related to domestic 
chores, partners, and children (Magalhães et 
al., 2014; Porto et al., 2013). 
“Night shift workers’ weight gain can result 
from the lack or reduction of physical activi-
ty, particularly in the day after the night shift, 
because of the need to sleep and the physical 
and mental burnout” (Siqueira et al., 2015, 
p. 1932). This study showed that night shift 
nurses had a significantly higher body mass 
index but showed no significant difference be-
tween shifts and physical activity. In a study on 
the body mass index of 90 nurses who worked 
both day and night shifts, the authors found 
a body mass index significantly higher among 
night shift workers (Silveira, Urbanetto, Silva, 
Magnago, & Poli-de-Figueiredo, 2013), which 
is a result similar to that of this study. 
Night shifts, due to changes in work sched-
ules, affect workers’ chronobiology. In a day-
time routine, various biological processes, 
such as the sleep/wake cycle, food intake, 
metabolism, and secretion of the leptin and 
ghrelin hormones, have circadian rhythms 
through which the body adapts, promoting 
day activity and night rest. To explain the 
higher body mass index among night shift 
workers, when compared to day shift work-
ers, the same author proposed a theory in 
which light exposure at night could contrib-

ute to a decrease and/or delay in the secretion 
of leptin and an increase in appetite, food in-
take, and, consequently, ghrelin levels, lead-
ing to weight gain (Antunes, Levandovski, 
Dantas, Caumo, & Hidalgo, 2010).
In a literature review covering the period 
from 2002 to 2014, the authors addressed the 
influence of shift work on nurses’ nutrition-
al profile and sleep pattern and found a high 
prevalence of overweight, probably due to ex-
posure to multiple risk factors such as worse 
sleep quality and eating habits with the pur-
pose of adapting to the work routine (Coelho 
et al., 2014). In a study aimed to identify the 
risk factors for cardiovascular diseases among 
nurses working at a public hospital in For-
taleza, northeastern Brazil, the authors found 
that 90.9% (n = 150) of nurses were over-
weight (Magalhães et al., 2014).      
Based on the analyzed sample, among the fac-
tors which may pose considerable risks for the 
development of chronic noncommunicable 
diseases in nurses, as well as increased body 
mass index, the night shift group had a signif-
icant prevalence of smokers, which is an im-
portant risk factor for several chronic diseases 
such as cardiovascular diseases (Baumgartel, 
Onofrei, Lacerda, Grillo, & Mezadri, 2016). 
In line with the results from this study, Pi-
menta, Kac, Souza, Ferreira, and Silqueira 
(2012) aimed to estimate the association be-
tween night shift work and high cardiovas-
cular risk among the employees of a public 
university in the state of Minas Gerais, south-
eastern Brazil, and found a higher percentage 
of smokers in the night shift (17.3%), when 
compared to the day shift (9.2%). Therefore, 
night shift work potentially increases the risk 
of cardiovascular diseases. In another study, 
11% of night shift nurses were smokers (n = 
18; Magalhães et al., 2014).
Meat is a source of protein of high biologi-
cal value, B-complex vitamins, and minerals 
such as iron; however, excessive consumption 
should be avoided because it also provides 
significant amounts of saturated fats. Accord-
ing to VIGITEL, “one third (32.0%) of the 
studied Brazilian adult population reported 
eating meat with excess fat” (Ministério da 
Saúde, 2017, p. 64). In this study, night shift 
workers ate more meat with excess fat than 
day shift workers (p = 0.086).
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When comparing the prevalence of risk fac-
tors for chronic diseases in this study with data 
published in the last VIGITEL (Ministério 
da Saúde, 2017), this study showed a high-
er prevalence of the variables related to the 
consumption of meat with excess fat, artifi-
cial drinks, whole milk, replacement of meals 
with snacks, excessive consumption of alco-
hol and sweets, spending more than 3 hours 
watching TV, spending more than 3 hours 
using tablets/computers/phones, smoking, 
hypertension, diabetes, poor health status, 
and overweight.  
In relation to the protective factors for chron-
ic diseases, no significant differences were 
found between the work shifts; however, 
when compared to data from the last VIGI-
TEL (Ministério da Saúde, 2017), this study 
showed a lower prevalence of the variables 
related to the consumption of beans, physi-
cal activity, recommended consumption of 
fruits, vegetables, and greens, and mammog-
raphy examination. Two limitations of this 
study were the regional results and the pop-
ulation size in both analyzed groups, making 
it difficult to analyze data based on age and 
gender. Nonetheless, the data obtained in 
this study reflect the reality of this population 
group which partly corresponds to the reality 
of the country in relation to the risk and pro-
tective factors for the development of chronic 
diseases. 

Conclusion

The results of this study show a predomi-
nance of women and the cohabiting/married 
status in this professional group. Both groups 
had risk factors for chronic diseases, although 
there was a higher body mass index and prev-
alence of smoking among night shift nurses, 
suggesting that working during this period 
can affect these workers’ health. Both over-
weight and smoking are precursors of chronic 
noncommunicable diseases: cardiovascular 
and chronic respiratory diseases, cancer, and 
diabetes. 
Although the work of night shift nurses is es-
sential, we suggest that the institutions pro-
mote a better adaptation of the work to these 
professionals, namely by giving them time to 

rest and promoting healthy environments.
This study is relevant because, besides show-
ing the reality of this professional group which 
is dedicated to caring for human health, it 
shows nurses’ self-care difficulties. The results 
may contribute to the development of inter-
ventions aimed at raising awareness, through 
educational programs, to the importance of 
healthy habits for health promotion, thus re-
ducing the alarming morbidity and mortality 
rates associated with chronic diseases, which 
usually evolve silently, as well as early identi-
fication of the risk factors for these diseases. 
These strategies will provide better living and 
working conditions for nurses and, conse-
quently, improve care delivery.
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