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Abstract
BACKGROUND
The nursing working environment is an important subsystem in the hospital environment. A good working environment could have a positive impact on nurses. However, the work-family conflict and unsatisfactory working environment could significantly reduce their working enthusiasm, efficacy as well as the overall quality of the nursing, increase their fatigue, and thereby compromise their career status.

AIM
To explore the possible status quo and to analyze the correlation between work environment perception and the work-family conflict among nurses in the operating room. 

METHODS
A total of 312 operating room nurses from two first-class hospitals at Grade 2 and two first-class hospitals at Grade 3 in China from May to September 2017 were included in this research using the cluster sampling method. The data, including the general information questionnaire, the practice environment scale of the nursing work index (PES-NWI), and the work-family conflict scale, were systematically collected. Pearson correlation analysis was applied to analyze the correlation between the two scores, with influencing factors analyzed by hierarchical regression analysis. 

RESULTS
A total of 312 questionnaires were issued, and the response rate and effective questionnaire rate were both 96.15% (300/312). The total scores of the PES-NWI scale and the work-family conflict scale were 3.07 ± 0.43 (vs maximum up to 4 points) and 52.32 ± 8.79 (vs maximum up to 90 points), respectively. The scores of the PES-NWI scale were negatively correlated with that of work-family conflict scale (all P < 0.05). The perception of the nursing work environment and the number of night shifts per month were the major factors contributing to the work-family conflict (all P < 0.05). 

CONCLUSION
The nursing work environment and the work-family conflict among nurses in the operating room were both found at a medium level with a negative correlation between the two.
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Core Tip: This was a retrospective study that aimed to explore the status quo and analyze the possible correlation between the work environment perception and the work-family conflict among nurses in the operating room. A total of 312 operating room nurses were included. The results indicated that the nursing work environment and the work-family conflict among nurses in the operating room were both at a medium level, and there was a negative correlation between the two.









INTRODUCTION
As a complex system integrating biotechnology and psychosocial activities, the tense working environment and complex contradictions in the hospital can significantly undermine the mental health of medical staff[1]. The nurse working environment is an important subsystem within the hospital environment, which is a platform for nurses to provide efficient nursing service and to improve the nursing quality. A good working environment could have a positive impact on nurses[2]. In recent years, a number of studies have shown that a good nurse-working environment can promote improvement in job performance, cause alleviation of job burnout, and lead to a reduction in the turnover rate and thus subsequently improve patient outcomes[1-3]. Additionally, compared with other departments, operating room nurses endure heavy workload, high pressure, and irregular scheduling. Moreover, with an increase of age and seniority levels, they play more critical roles in hospitals and their families, such as nursing decision makers, caregivers, mothers, etc., resulting in the potential conflict between their work and family, namely work-family conflict[4,5]. The work-family conflict may, to some extent, reduce their efficacy, working enthusiasm as well as the quality of service, increase their fatigue, and compromise their career status[6-8]. A few clinical studies have found that most operating room nurses feel guilty about not spending adequate time with their families, which can undermine the quality of nursing, while a comfortable working environment could significantly aid to reduce the sense of job burnout and effectively mobilize their work enthusiasm[9,10]. Previous research from nearly 100000 nurses in has countries has shown that poor hospital work environments are common and are associated with nurse outcomes such as job-related burnout and with patient outcomes such as mortality[11]. Against such a backdrop, the aim of this study was to analyze systematically the effect of the perception in the nursing work environment on their work-family conflict among operating room nurses. Our findings also pointed to specific areas that hospital leaders and policy-makers could target in efforts to preserve the nurse workforce and improve quality and safety of care, namely improved staffing, better nurse and physician relations, more involvement of nurses in hospital decisions, and greater managerial support of those who provide clinical care at the operation room.

MATERIALS AND METHODS
Research subjects
A total of 312 operating room nurses from two first-class hospitals at Grade 2 and two first-class hospitals at Grade 3 in China from May to September 2017 were selected in this research based on the cluster sampling. In this study, there were 3 males and 309 females, mean age 33.7 ± 3.2 years, range 20-50 years, with 14.7 ± 4.3 working years, range 1-25 years. The study was approved by the Ethics Committee of Hainan West Central Hospital (106159-E). The inclusion criteria used were as follows: (1) 20-50-years-old; (2) Nursed in the operating room; (3) Nursed in the first-class hospitals at Grade 2 and Grade 3; (4) Have a nurse professional qualification certificate with working period ≥ 1 year; and (5) Understood the content and purpose of this study and volunteered to participate. Exclusion criteria included: (1) Those who did not work independently, practice nurses and refresher nurses; and (2) Nurses who refused to take part in the study.

Research tools
General information: According to the “General Information Questionnaire for Operating Room Nurses” designed by our department, the basic information of the subjects such as age, gender, marital status, hospital grade, professional title, education levels, years of working, nature of work, daily hours of working, and number of night shifts per month was recorded. The Cronbach’s coefficient of the questionnaire was 0.756, and the test-retest reliability was 0.739.

Perception of the nursing work environment: The practice environment scale of the nursing work index (PES-NWI) was adopted to evaluate the perception of the nursing work environment for nurses in an operating room. The scale was mainly used to measure the different characteristics of the nursing work environment in the hospital. Wang and Li[12] have made a localized revision based on the LAKE’s nursing work index-revised (NWI-R) to develop a Chinese version of PES-NWI. There were 31 items of five dimensions in the scale, including three items for the medical and nursing cooperation, five items for the ability of nursing managers and the type of leadership, nine items for nurses that participate in the hospital affairs, four items for an abundance of human and material resources, and 10 items for the foundation of high-quality nursing service. Each item was scored by Liker’s 4-point scoring method, that is, 1-4 points represent response ranging from very disagree to very agree. The total score of the scale was 31-124, which was positively correlated with the nursing work environment[12]. The Cronbach’s coefficient of the scale was 0.914, and the test-retest reliability was 0.942.

Work-family conflict: The work-family conflict scale developed by Carlson and revised by Lu JF was adopted in this study[13]. It could be divided into two different directions: Family-work conflict and work-family conflict. Each direction involved three major aspects: Time, behavior, and stress. There were 18 items in total. Each item was scored by Liker’s 5-point scoring method, that is, 1-5 points represented complete disagreement-complete agreement. The total score was 18 to 90, and the degree of work-family conflict was positively correlated with the scores obtained[14]. The Cronbach’s coefficient of the scale was 0.868, and the test-retest reliability was 0.813.

Quality control: With the consent of the hospitals, the investigators distributed the questionnaires to the various participants centrally in the morning shift time after explaining the purpose, content, and precautions. The questionnaires were completed by the nurses independently and were returned within 60 min following the principles of informed consent, anonymity, and confidentiality. After the questionnaires were returned, obvious scoring rules violators and incomplete questionnaires were removed during analysis.

Statistical analysis
The SPSS 22.0 software (Armonk, NY, United States) was used to proofread the whole data. The measurement data was analyzed by an independent t test and was described by (mean ± standard deviation). The correlation was analyzed by Pearson correlation analysis; the influencing factors were analyzed by hierarchical regression analysis. P value < 0.05 was considered statistically significant.

RESULTS
General information of operating room nurses
A total of 312 questionnaires were issued, and the response rate and effective questionnaire rate were both 96.15% (300/312). Among all the participants, most (99.33%, 298/300) were female, while only 2 (0.67%, 2/300) were male. The majority (58.33%, 175/300) aged 31-40-years-old, compared with 39.33% (118/300) between 20-30-years-old and 2.34% (7/300) were 41-50-years-old. For the years of working, 40.33% (121/300) had worked for more than 10 years, 31.00% (93/300) for 5-10 years, and 28.67% (86/300) for less than 5 years. Most of the participants were nurses and nurse practitioners (69.33%, 208/300), or contracted nurses (60.67%, 182/300), and the majority worked in a first-class hospital at Grade 2 (66.00%, 198/300). For the workload, most had 4-5 night shifts per month (51.33%, 154/300) and 8 h of daily working (52.67%, 158/300) (Table 1).

Perception of operating room nurses’ working environment
The PES-NWI score of the participants is shown in Table 2 and Figure 1. The scores of the five dimensions in PES-NWI were as follows: 3.23 ± 0.51 for medical and nursing cooperation, 3.52 ± 0.49 for the ability of nursing managers and the type of leadership, 2.61 ± 0.39 for nurses participate in the hospital affairs, 3.21±0.46 for an abundance of human and material resources, and 3.09 ± 0.48 for the foundation of the high-quality nursing service. The total average score of the PES-NWI scale of the operating room nurses was 3.07 ± 0.43. 

Work-family conflict of operation room nurses
We scored work-family conflicts among the participants with the work-family conflict scale, and the results are shown in Table 3 and Figure 2. The scores of the time, pressure, and behavior were 17.65 ± 4.09, 17.42 ± 3.49, and 16.48 ± 3.85, respectively. The total score of work-family conflict of operating room nurses was (52.32 ± 8.79). The results of statistical analysis indicated that the score of work-family conflict was significantly higher than that of family-work conflict (t = 17.236, P = 0.000). This may be attributed to the status of being married or having children among the study majority (while being married and having younger children at home was protective against family-work conflict).

Correlation between operating room nurses’ perception of working environment and work-family conflict
The r value of correlation analysis between PES-NWI scale scores and work-family conflict scores is shown in Table 4. The correlation coefficients are shown in Figure 3. The results of statistical analysis showed that the scores of the PES-NWI scale were negatively correlated with the scores of work-family conflict (P < 0.05) since a reverse relationship with exhaustion increasing the risk for subsequent work-family conflict.

Analysis on influencing factors of work-family conflict in operation room nurses
The total score of work-family conflict was considered as a dependent variable, and an independent variable was assigned, including gender, age, years of working, professional title, the hospital grade, education background, the nature of work, the number of night shifts per month, and daily hours of working (Table 5). Thereafter, the various influencing factors of work-family conflict among the participants were determined, and the results have been shown in Table 6. Hierarchical regression analysis showed the number of nine shifts per month and the perception of the nursing work environment were primary influencing factors of work-family conflict (both P < 0.05).

DISCUSSION
In this paper we studied the associations between nurse practice environment dimensions, work-family conflict, and the influencing factors using hierarchical regression analysis. The nursing work environment is an important factor for ensuring optimal quality in nursing[2]. It refers to the place where nurses provide nursing services and supporting system in work. It is a conjunction of the nursing staff configuration, hospital management practice, organizational culture, and work plan design. The majority of operating room nurses are female, who suffer hard while dealing with different patients suffering from acute and critical diseases every day[9]. In view of the long-term overloaded and high work pressure environment as well as irregular lifestyle, operating room nurses are generally perceived to be involved in a high-risk profession[9,13]. 
A number of clinical studies have found that long-term excessive work pressure can effectively induce stress-related physical and mental diseases as well as various systematic organ responses, thereby leading to compromised individual behaviors, body resistance, job burnout, rapid turnover, absence from work, and unsatisfactory performance[15]. In this study, the average total score of PES-NWI was 3.07 ± 0.43. The score for the ability of nursing managers and the type of leadership was the highest, whereas the score for nurses participating in the hospital affairs was the lowest. This indicated that the operating room nurses gave medium evaluation of nursing work environment, which indicated the existence of a harmonious atmosphere. The management model, rules, and regulations were clear and stable. It may be partially explained by the respect among nurses when working in the operation room and a high degree of cooperation and communication between them and other stakeholders. Besides, both doctors and nurses were motivated together by a common interest to ensure that the patients receive high-quality nursing and to perform noticeably well under pressure. Operating room nurses were able to communicate effectively with anesthesiologists and surgeons, so as to ensure a better treatment and effective nursing care[16]. In addition, nurses were relatively less satisfied with the material support such as the manpower and other material resources. At present, most of the hospitals in China are controlled by the department heads, and nurses have low participation in the management of the hospital affairs. Therefore, it is recommended for the managers to improve the working mode of nurses, to train specialized nurses, to allocate the human and material resources rationally, and to adjust scheduling systems to promote a greater satisfaction among nurses with the working environment[17-19]. 
Work-family conflict is a special form of role conflict, which can deeply affect nurses’ life and family satisfaction, subjective well-being, and overall job satisfaction. In severe cases, it can endanger an individual’s physical and mental health[9]. In this study, the total score of work-family conflict among operating room nurses was 52.32 ± 8.79, which was found to be at the medium level. The scores of each dimension in turn included time, pressure, and behavior patterns. Interestingly, it was noted that the score of work-family conflict was significantly higher than that of family-work conflict. The reasons might refer to the nature of the work in operating room: (1) The workload assigned is generally “heavy”, and the operating room nurses are in a state of long-term high concentration. They are overloaded physically and mentally, coupled with weekly night shift frequency and regularly expected professionalism[20]; (2) Working on operation room calls for great cares. As the state changes rapidly during illness and critical diseases, the nurses should effectively improve their theoretical knowledge and the practical skills constantly to avoid adverse events such as medical disputes; and (3) Working time is “tight”. Due to the need to communicate with the surgeons and anesthesiologists and the likely emergency situations during the operation, it is necessary for nurses to make pre-judgments and administer treatment in the shortest possible time[21,22].
Additionally, Table 3 showed that perception of the nursing work environment was negatively correlated with the work-family conflict. This indicated that the better the nursing work environment could lead to a significantly lower work-family conflict. An accountable reason for this observation is that in an amicable and comfortable working environment, nurses often find themselves in a good state both physically and mentally, thus resulting in improved performance and also perceive a sense of professional value. More important, the nursing services provided are observable and easily understood by patients and their families and are also recognized by the society, leading to significant reduction in work-family conflict[23,24]. In addition, this study found that more night shifts per month brought about more serious work-family conflict. Therefore, this report proposed the following suggestions for alleviating the work-family conflict of nurses: (1) Individual operating room nurses should allocate their energy and time reasonably, conduct the job of family cycle planning and career development planning carefully, balance the relationship between family and work, and determine the priorities at the different stages of life. For many roles, there should be some foci and motivation. They should analyze the potential major roles at a particular stage, so as to make good self-judgment, learn to decompress themselves, adjust their mentality, and thereby accept their own deficiencies to get the maximal support from their families; and (2) The nurse managers should communicate with the nurses actively, establish a multi-layered communication mechanisms, know the work attitudes of the nurses, try to find about their difficulties in maintaining life and work balance, pay attention to the work-family conflict, and promote their overall social support and belonging. In addition, in order to help the nurses master their daily timetable, the system of work sharing and reasonable scheduling should be carefully formulated according to the work-family conflict of the nurses to reduce the unnecessary pressure on their work and family[25].
However, due to the medical level and the severity of patient’s disease, the nurses’ perception in the working environment could be adversely affected to a certain extent and to some degree. Thus, this study has some limitations about the evaluation of perception of nurses on overall working environment[26]. We will study in the future the potential impact of different grades of the hospitals and severity of the patient’s conditions on the nurse’s perception of the overall working environment to explore further the different confounding factors affecting the perception of the nurse’s working environment.

CONCLUSION
In conclusion, nursing work environment of nurses in the operating room and work-family conflict in this study were both at medium levels, and there was found a negative correlation between the two. The nurses should explore stress compensatory mechanisms actively and plan their schedule accordingly. Nursing managers should make efforts to establish a good nursing work environment and formulate systemic interventions for mitigating the various influencing factors, so as to promote the successful development of nurses’ career, alleviate conflicts, and achieve “win-win” results between nurses and patients.

ARTICLE HIGHLIGHTS
Research background
Organizational behavior has been identified as an important factor in improving overall quality and safety of the hospital care. Yet, there are only few studies that compare the potential impact of the various organizational features of the hospital work environment on nursing service.

Research motivation
Recent research findings have shown that the practice environment scale of the nursing work index (PES-NWI) composite score and the individual subscales might be associated with the nursing outcomes. However, until now, data are not available to describe exactly and compare the work environments of nurses and the nursing outcomes.

Research objectives
To determine the possible effects of hospital work environments and work-family conflict among operating room nurses.

Research methods
A convenience sample comprising 312 operating room nurses from four hospitals in China was created. The data were collected from nurses about their level of job satisfaction and work-to-family conflict in 2017. PES-NWI and work-family conflict scale were used to evaluate the perception of the nursing work environment and the controversy over balance between the life and work. The correlation was analyzed by Pearson correlation analysis, and the influencing factors were determined using hierarchical regression analysis.

Research results
Overall, 300 nurses (96.15%) returned the completed questionnaires. The total average score of the PES-NWI scale of the operating room nurses was 3.07 ± 0.43. The total score of work-family conflict of operating room nurses was 52.32 ± 8.79. Consistent with the published research from other countries, the scores of the PES-NWI scale were found to be negatively correlated with the scores of work-family conflict. In addition, hierarchical regression analysis showed the number of nine shifts per month and the perception of the nursing work environment were major influencing factors of work-family conflict.

Research conclusions
Our study showed that the nursing work environment of nurses in the operating room and work-family conflict were both operative at medium levels. The findings from this study clearly indicate the importance of work-to-family conflict and work environments to the nursing work. While work setting has a strong as well as well-documented influence on overall job satisfaction, nursing managers should establish a conducive nursing work environment and formulate systemic interventions for the various influencing factors, so as to promote the development of careers of nurses.

Research perspectives
The characteristics mentioned above might help people to pay more attention to the nursing work environment and work-family conflict.
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Figure Legends
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Figure 1 Practice environment scale of the nursing work index score of 300 operation room nurses. A: Medical and nursing cooperation; B: Ability of nursing managers and the type of leadership; C: Nurses participating in hospital affairs; D: The foundation of high-quality nursing service; E: Abundance of human and material resources; F: Total average score.
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Figure 2 The scores of work-family conflicts among 300 operation room nurses. Compared with family-work conflict, aP < 0.05.
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Figure 3 Correlation analysis on the scores of practice environment scale of the nursing work index scale and work family conflict. A: Medical and nursing cooperation; B: Ability of nursing managers and the way of leadership; C: Nurses participating in hospital affairs; D: The foundation of high-quality nursing service; E: Abundance of the human and material resources; F: Total average score. The results were found to be statistically significant (P < 0.05).

Table 1 General information of 300 operating room nurses
	Item
	n (%)

	Gender
	

	Male
	2 (0.67)

	Female
	298 (99.33)

	Age (yr)
	

	20-30
	118 (39.33)

	31-40
	175 (58.33)

	41-50
	7 (2.34)

	Years of working (yr)
	

	1-4
	86 (28.67)

	5-10
	93 (31.00)

	> 10
	121 (40.33)

	Professional title
	

	Nurses and nurse practitioners
	208 (69.33)

	Chief nurses
	77 (25.67)

	Co-chief superintendent nurse and above
	15 (5.00)

	Hospital grade
	

	First-class hospital at Grade 2
	198 (66.00)

	First-class hospital at Grade 3
	102 (34.00)

	Education background
	

	Technical secondary school degree
	35 (11.67)

	College degree
	124 (41.33)

	Bachelor degree or above
	141 (47.00)

	Nature of work
	

	Staff nurses
	100 (33.33)

	Personnel agency
	18 (6.00)

	Contracted nurses
	182 (60.67)

	Number of night shifts per month (n)
	

	≤ 3
	72 (24.00)

	4-5
	154 (51.33)

	≥ 6
	74 (24.67)

	Daily hours of working (h)
	

	≤ 8
	142 (47.33)

	> 8
	158 (52.67)

	Marital status
	

	Single
	118 (39.33)

	Married
	182 (60.67)




Table 2 practice environment scale of the nursing work index score of 300 operating room nurses (mean ± SD)
	Item
	Score

	Medical and nursing cooperation
	[bookmark: OLE_LINK2]3.23 ± 0.51

	Ability of nursing managers and the way of leadership
	[bookmark: OLE_LINK3]3.52 ± 0.49

	Nurses participating in the hospital affairs
	[bookmark: OLE_LINK4]2.61 ± 0.39

	Foundation of the high-quality nursing services
	[bookmark: OLE_LINK5]3.21 ± 0.46

	Abundance of the human and material resources
	[bookmark: OLE_LINK6]3.09 ± 0.48

	Total average score
	[bookmark: OLE_LINK7]3.07 ± 0.43




Table 3 The scores of work-family conflicts among 300 operation room nurses (mean ± SD)
	Item
	Family-work conflict
	Work-family conflict
	Total score

	Time
	[bookmark: OLE_LINK8][bookmark: OLE_LINK10]6.63 ± 2.39
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]10.89 ± 3.24
	17.65 ± 4.09

	Pressure
	[bookmark: OLE_LINK9][bookmark: OLE_LINK11]8.02 ± 2.59
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]9.23 ± 2.21
	17.42 ± 3.49

	Behavior
	[bookmark: OLE_LINK12]7.24 ± 2.21
	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]9.25 ± 2.35
	16.48 ± 3.85

	Total score
	22.26 ± 5.32
	30.07 ± 5.77a
	52.32 ± 8.79


Compared with family-work conflict, aP < 0.05.


Table 4 Correlation analysis on the scores of practice environment scale of the nursing work index scale and work-family conflict (r value)
	Item
	Family-work conflict
	Work-family conflict
	Total score

	Medical and nursing cooperation
	[bookmark: OLE_LINK23]-0.581a
	[bookmark: OLE_LINK29]-0.547a
	[bookmark: OLE_LINK35]-0.568b

	Ability of nursing managers and the way of leadership
	[bookmark: OLE_LINK24]-0.537a
	[bookmark: OLE_LINK30]-0.599a
	[bookmark: OLE_LINK36]-0.613b

	Nurses participating in the hospital affairs
	[bookmark: OLE_LINK25]-0.562a
	[bookmark: OLE_LINK31]-0.549a
	[bookmark: OLE_LINK37]-0.557b

	Foundation of the high-quality nursing services
	[bookmark: OLE_LINK26]-0.531a
	[bookmark: OLE_LINK32]-0.522a
	[bookmark: OLE_LINK38]-0.581b

	Abundance of the human and material resources
	[bookmark: OLE_LINK27]-0.559a
	[bookmark: OLE_LINK33]-0.619a
	[bookmark: OLE_LINK39]-0.634b

	Total average score
	[bookmark: OLE_LINK28]-0.542a
	[bookmark: OLE_LINK34]-0.528a
	[bookmark: OLE_LINK40]-0.534b


aP < 0.05; bP < 0.01.


Table 5 Assignment of the various variables
	Variable
	Assignment

	Gender
	

	Male
	0

	Female
	1

	Age (yr)
	

	20-30
	1

	31-40
	2

	41-50
	3

	Years of working (yr)
	

	1-4
	1

	5-10
	2

	> 10
	3

	Professional title
	

	Nurses and nurse practitioners
	1

	Chief nurses
	2

	Co-chief superintendent nurse and above
	3

	Hospital grade
	

	First-class hospital at Grade 2
	1

	First-class hospital at Grade 3
	0

	Education background
	

	Technical secondary school degree
	1

	College degree
	2

	Bachelor degree or above
	3

	Nature of work
	

	Staff nurses
	0

	Personnel agency
	1

	Contracted nurses
	2

	Number of night shifts per month (n)
	

	≤ 3
	1

	4-5
	2

	≥ 6
	3

	Daily hours of working (h)
	

	≤ 8
	0

	> 8
	1


[bookmark: _Hlk525216301]

Table 6 Analysis on the different influencing factors of work-family conflict in operation room nurses
	Item
	B
	β
	t
	P value

	The first floor
	
	
	
	

	Constant terms
	0.412
	-
	13.562
	0.000

	Number of night shifts per month
	0.831
	0.782
	2.812
	0.009

	The second floor
	
	
	
	

	Constant terms
	0.426
	-
	3.624
	0.007

	Medical and nursing cooperation
	0.581
	0.625
	4.642
	0.000

	Ability of nursing managers and the way of leadership
	0.592
	0.253
	4.982
	0.000

	Nurses participating in hospital affairs
	0.263
	0.154
	2.876
	0.008

	Abundance of human and material resources
	0.262
	0.119
	2.756
	0.011


The first floor: R2 = 0.032, F = 3.882, P = 0.000; the second floor: R2 = 0.584, F = 4.627, P = 0.000.
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