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ABSTRACT
Introduction The physical and mental health of nurses 
may significantly impact the entire medical care group 
and directly affect the quality of medical services. Due to 
the intense emotional involvement and often problematic 
working conditions that characterise their profession, 
nurses appear to be especially susceptible to a complex 
set of stressors with repercussions to their health. Several 
landmark studies of nurses have provided an abundance 
of evidence on risk factors that influence the health status 
of nurses. However, few studies have investigated the 
health status of nurses who work in high- intensity work 
environments in China. The National Nurse Health Study 
(NNHS) objective is to build an ambispective cohort to 
gather web- based information on early- life events, daily 
habits, occupational and environmental risk factors, 
and health outcomes of a specific subset of healthcare 
professionals of Chinese nurses.
Methods and analysis NNHS, which was developed at 
a tertiary hospital in Beijing, China, is a research initiative 
that enrolls registered nurses working at Peking University 
Third Hospital. A web- based self- administered system 
was designed to collect health- related data and link them 
with previous physical examination data. During the study 
period, participants with signed informed consent will be 
invited to annually repeat a similar procedure.
Ethics and dissemination The NNHS research protocol 
was approved by the Institutional Ethics Committee 
and provides promising data that contribute to the 
understanding of pathophysiological links between 
early- life events, body composition, gut microbiota, and 
inflammatory and metabolic risk profiles. Moreover, the 
combination of a user- friendly tool with the innovative 
purposes of the NNHS offers a remarkable resource to test 
hypotheses about mechanisms of diseases, including work 
stress, and further plan preventive programmes in public 
health.
Trial registration number The study was registered 
on  Clinicaltrials. gov (https:// clinicaltrials. gov/ ct2/ show/ 
NCT04572347) and the China Cohort Consortium (http:// 
chinacohort. bjmu. edu. cn/ project/ 102/).

INTRODUCTION
With increasing demand and evolving scope, 
nurses constitute the largest healthcare provi-
sion group and play an increasingly important 
role in healthcare delivery. According to the 

World Health Statistics Report, the number 
of nurses and midwives reached 29 million 
globally by 2017, and estimates of upwards of 
one million additional nurses will be needed 
by 2020.1 2 Even with this growth, which is 
closely related to the quality of care and 
patient safety, the nursing profession is still 
facing shortages.3 4 According to the WHO, 
the nursing deficit will reach 12.9 million by 
2035.5 6

The health status of nurses has garnered 
worldwide attention, especially when the 
nursing profession globally faces shortages, 
high turnover and inequitable healthcare 
distribution.7–9 Several landmark studies of 
nurses have increased our understanding of 
nurses' and women’s health. Studies of this 
type include the oldest and most extensive 
nurse cohort study, which is the Nurse Health 
Study (NHS), and the following NHS II and 
NHS III, which made valuable contributions 
to our understanding of the risk factors for 
major chronic diseases in women. Moreover, 
its success highlighted the feasibility and 

Strengths and limitations of this study

 ► This study focuses on the long- term and stable com-
prehensive nurse health status (including mental 
health) and can assess the overall risks and benefits 
of lifestyle factors by evaluating them in relation to a 
range of mental disorders and other chronic condi-
tions in a Chinese tertiary hospital.

 ► This study is the first ambispective cohort study 
via a web- based system of women with updated 
exposure assessment for a broad range of lifestyle 
factors, which is costless to develop and easy to 
outreach.

 ► More than 10 years of historical physical examina-
tion data linked with work shift administrative data 
lays a good foundation for the study.

 ► There are language- related limitations in the web- 
based system (only in Chinese).

 ► The generalisability of the study may be limited be-
cause of the limited sample size.
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advantages of recruiting nurses for long- term cohort 
studies of women’s health. Furthermore, other countries 
such as Denmark,10 Japan,11 Australia, New Zealand,12 
Thailand13 and Korea14 took lessons from the NHS 
research type. Although numerous studies have identi-
fied factors that influence the nurse labour supply and 
demand, most of these studies were conducted in devel-
oped countries.

Chinese hospitals are witnessing a continuous increase 
in nurses. As of 2018, there were 4.1 million registered 
nurses in China compared with 30 000 in the early 1950s.15 
The number of nurses on a per capita basis has increased 
from 0.5 per 1000 population in 1980 to 2.7 per 1000 
population in 2017,16 which is well below the average of 
9 of the Organization for Economic Cooperation and 
Development.17 Although it holds tremendous promise 
that the number of registered nurses in China will have 
reached 4.5 million by 2020 with a nurse- to- doctor ratio of 
1:1.25,15 the heavy workload, low wages, and poor working 
conditions contribute to exacerbating the existing 
shortage of nurses.18 The physical and mental health of 
nurses may significantly impact the entire medical care 
group. Therefore, it directly affects the quality of medical 
services provided.19 In addition, nurses in China may 
carry a heavier workload than those in developed coun-
tries such as the US due to an unbalanced condition of 
the mind and body, which creates demands on the physio-
logical and psychological state of nurses.20 At present, the 
most common methods to monitor nurse health in China 
are cross- sectional studies. For example, a previous study 
surveyed 27 575 nurses in 136 hospitals across mainland 
China and showed that the overall mental health status of 
nurses was weak with enormous pressure on career devel-
opment.21 Similarly, social and environmental factors 
such as diet and lifestyle play an essential role in devel-
oping major chronic diseases in nurses.

Considering the difficulties in prospectively organ-
ising a nurse cohort in China, long- term previous phys-
ical examination data are a precious resource for nurse 
health status research. In addition, web- based systems 
offer unique advantages compared with traditional 
printed questionnaire- based surveys, minimise errors and 
duplicated information, reduce costs, and provide the 
almost immediate construction of a database.22–27 The 
purpose of the current study was to build an ambispective 
cohort study of female nurses based on existing physical 
examination and nurse work schedule data and a web- 
based questionnaire system, which focuses on the effects 
of occupational, environmental and lifestyle risk factors 
on the health of Chinese women.

Study objectives
The primary objective is to assess the health status, 
including attention to mental health, and observe the 
changes in health status in nurses in a tertiary hospital in 
China in a long- term manner.

The secondary objectives are: (1) to study the rela-
tionship between factors such as lifestyle, social support, 

personnel management mode, and environmental expo-
sure and the psychophysical health and career develop-
ment of nurses; (2) to study the relationship between 
metabolic indices such as blood lipid biochemistry and 
women’s health; (3) to formulate and develop a successful 
model for a future national nurse health cohort study.

METHODS AND ANALYSIS
Study design
This longitudinal ambispective cohort study combines 
physical examination data and nurse scheduling data 
with a web- based questionnaire for long- term follow- up. 
The study is registered on  Clinicaltrials. gov (https:// clin-
icaltrials. gov/ ct2/ show/ NCT04572347) and the China 
Cohort Consortium (http:// chinacohort. bjmu. edu. cn/ 
project/ 102/). Moreover, the study was planned to start 
on 1 July 2021 and complete the first follow- up on 1 
September 2021.

Participants and study site
According to a previous study on nurses in 136 hospi-
tals in China,28 52.5% of female nurses reported a low 
score on mood. A sample size of 401 produces a two- sided 
95% CI with a width of 0.100 when the sample propor-
tion is 0.525. Peking University Third Hospital, which is a 
famous tertiary hospital in China with a high- quality infor-
mation construction foundation, employs approximately 
2000 nurses with a separation rate of 0.005%. In addition, 
nearly 10 years of electronic, physical examination data 
can be used to extend the cohort’s length.

We will recruit participants from Peking Univer-
sity Third Hospital in Beijing, China, through cluster 
sampling. Female registered nurses and licensed practical 
nurses who provided informed consent will be included 
in this study. The exclusion criteria are student nurses, 
training nurses, and those who are unwilling to partici-
pate in research. Specific exclusion and inclusion criteria 
regarding study data will be determined for each study in 
the future.

Recruitment and follow-up
Eligible participants will log onto the online survey 
system using their name and nurse registration number. 
On agreeing to participate in the online survey, poten-
tial participants will be provided with a full explanation 
of the study and a paper- based informed consent form. 
Informed consent includes acknowledgement of (1) 
voluntary study participation; (2) the use of survey data 
(but not personal information) for research purposes, 
confidentiality, and sharing of the study results; (3) safe-
guarding individual information (eg, nurse registration 
numbers, e- mail addresses, and contact phone numbers) 
for follow- up invitation and disease ascertainment; (4) 
permission to access previous physical examination 
data; (5) permission to undertake subsequent follow- up 
regarding disease occurrence via links with physical exam-
ination data; (6) the right to refuse or withdraw at any 
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time; (7) no direct benefit for any participant from partic-
ipating in the research. Participants will receive annual 
follow- up by a web- based questionnaire booklet, and data 
will be extracted from the physical examination system.

Data collection and management
The content validity of the questionnaire booklet was 
assessed by two nurses from the Peking University Third 
Hospital. They were asked whether the questions were 
suitable for the participants and whether any essential 
concepts were missing from the inventory of questions of 
the booklet. Subsequently, the web- based system was pilot 
tested, including the convenience and recognizability 

of the system. The questionnaire booklet in the base-
line survey has four main sections (table 1): (1) demo-
graphic and socioeconomic characteristics (such as 
date of birth, gender, name, work department, previous 
medical history, current medical treatment, and repro-
ductive health information). Reproductive health infor-
mation includes information on menarche, pregnancy, 
gestational diabetes and hypertension, oral contraceptive 
use, and female hormone use; (2) lifestyle characteristics 
(including behaviours such as smoking, drinking, sleep 
duration, obstructive sleep apnoea risk, snoring, and 
physical activity); (3) occupation characteristics (general 

Table 1 Summary table of parameters and measurements

Domain Parameter Instrument/technique Assessing person

Demographic and socioeconomic 
characteristics

Birthdate
Birthplace
Marital status
Fertility status
Education
Menstrual cycle
Family history

Self- administered web- based 
questionnaire

Participant

Lifestyle characteristics Smoking
Drinking alcohol
Exercise (type, intensity and frequency)
Diet
Family support
Sleeping (Pittsburgh Sleep Quality Index, PSQI)

Self- administered web- based 
questionnaire

Participant

Occupation 
characteristics

General information Working start date
Nursing qualification
Employment status
Employment position
Income
Job transition since graduation

Self- administered web- based 
questionnaire

Participant

Work intensity Work shift arrangement
Working night shifts
Working hours per week
Workload

Nursing schedule information 
system

Researcher

Health status Pysical health History and current illness
Medication used in the past 30 days
Hospitalisation during the past 12 months

Self- administered web- based 
questionnaire

Participant

Mental health status National Aeronautics and Space Administration Task 
Load Index, NASA- TLX
Symptom Checklist 90, SCL-90
Chinese version Career Success Scale
Nursing Work Index- Revised, NWI- R

Self- administered web- based 
questionnaire

Participant

Anthropometry Height
Weight
Body mass index (BMI)
Blood pressure
Heart rate
Vision
Hearing
Pain check
Body fat composition

Physical examination Nurses

Laboratory test Red and white cell count
Lipid (total cholesterol (TC), triglyceride (TG), high- 
density lipoprotein (HDL), low density lipoprotein (LDL))
Liver function (AST, ALT, GGT, TP, ALB, GLB, TBIL)
Renal function (uric acid (UA), urine ketone bodies 
(KET))
Blood glucose (fasting plasma glucose (FPG), 
haemoglobin A1c)
Tumour markers (alpha foetal protein (AFP), 
carcinoembryonic antigen (CEA))

Physical examination Nurses
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information and work intensity); (4) health status (mental 
health status, anthropometry). The follow- up survey 
repeats the occupation and mental health status sections. 
Related data from physical examination data, laboratory 
test results, and nursing schedule information systems 
will be directly extracted from the system via employee 
numbers. Online questionnaire data will be automatically 
saved on the server at the secure internet data centre, 
which is designated by the NNHS IT team. The intrusion 
prevention system has periodic management and backup. 
Processed data will be annually cleaned and analysed by 
the analysis team after every follow- up. If any error occurs 
in the data management, the NNHS data team will solve 
the problem and report it to the steering committee. The 
Chinese version of the survey form can be found in online 
supplemental file 1.

Data protection
In this study, retrospectively and prospectively collected 
sensitive health data will be assessed. Other sensitive data 
(eg, religious, political, social security, or administrative 
data) will not be assessed. Data will be handled according 
to the Chinese data protection regime.

Outcomes
The participants are made aware of their health status 
when their physical examination results are complete, 
and they often receive advice and suggestions from 
health professionals. Therefore, our cohort studies are 
not natural history cohort studies by nature. Some partic-
ipants receive treatment in hospitals, and some receive 
further health guidance because of the results of their 
check- ups.

In a series of study scenarios, we will consider various 
conditions and aetiologies as the primary and secondary 
outcomes according to the study objectives. Currently, we 
focus on the psychological impacts on nurses: (1) influ-
ence of night shifts on the sleep quality of nurses (taking 
insomnia and difficulty falling asleep as outcomes); (2) 
influence of a hierarchical management system on the 
career development of nurses (taking punishment and 
promotion as outcomes); (3) influence of family social 
support on the occupational stability of nurses (taking 
resignation, post- transfer, and sick leaves as outcomes).

Statistical consideration
Statistical methods will be selected according to the study 
question under investigation. For cross- sectional analyses, 
data will be described using SD and medians with IQR 
for continuous variables and frequencies and propor-
tions for categorical variables. The differences of groups 
will be compared using a t- test or for normally distrib-
uted continuous variables and non- parametric tests for 
nonnormally distributed continuous variables;  χ2  testing 
will be used for categorical variables. Subgroup analyses 
will be performed to discover the differences between 
age groups, departments, advanced nursing roles and 
working hours. Linear and/or logistic regression models 

with or without adjustment for potential confounders will 
be used whenever appropriate. To analyse longitudinal 
data, survival analyses, including Kaplan- Meier curves and 
Cox proportional hazards models, will be used whenever 
appropriate. To control for possible bias and confounding 
factors in this cohort study, we will use matching or take 
exposure as a time- varying covariate in the analysis stage 
and incorporate it into the model analysis. For all tests, a 
p value<0.05 will be considered significant. Analyses will 
be performed using SAS statistical software (V.9.4).

A sensitivity analysis was performed to assess the poten-
tial impact of missing data. If the missing rate of critical 
parameters (such as occupation characteristics and labo-
ratory test results extracted from the HIS) is over 20%, 
the record will be deleted.

ETHICS AND DISSEMINATION
Informed consent will be voluntarily obtained from each 
study participant before enrolment in the study. It will 
include access to previous physical examination data 
of the participants and link the data with the nursing 
schedule information system. According to the local regu-
lations, the baseline survey participants and follow- up 
study will not receive any subsidies from the study. The 
ethical committee and regulatory authorities will receive 
interim reports and be informed about the stopping/
ending of the study in agreement with local requirements. 
The study will be performed following the protocol and 
with principles enunciated in the current version of the 
Declaration of Helsinki, the guidelines of Good Clin-
ical Practice issued by the International Conference on 
Harmonisation of Technical Requirements for Registra-
tion of Pharmaceuticals for Human Use, Chinese law, 
and the Chinese regulatory authority’s requirements. The 
findings of the study will be disseminated through peer- 
reviewed journals and national and international confer-
ence presentations.
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