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Article 

Development and Psychometric Test of The 

Salutogenic Survey on Sustainable Working Life for 

Nurses: Identifying Resistance Resources  

against Stress 

Monica Eriksson 1, Nóra Kerekes 1, Maria Emilsson 1,2, Sandra Pennbrant 1 and Håkan Nunstedt 1,* 

1 University West, Department of Health Sciences, Trollhättan, Sweden 
2 NÄL Hospital Trollhättan, Trollhättan, Sweden  
* Correspondence: hakan.nunstedt@hv.se; Phone: +46-721600109 

Abstract: Extensive research shows nurses’ work environment to be particularly stressful. This 
study develops, explores, and psychometrically tests a new profession specific questionnaire 
identifying generalized and specific resistance resources, that make it possible to measure resources 
to manage work-related stress. An exploratory study design was employed. The questionnaire was 
developed inspired by the MEASURE approach and the salutogenic theory of health. Building on 
the results from a literature review of nursing research and salutogenesis, supplemented by twelve 
interviews with hospital nurses, an item pool was generated. A first version was pilot tested in a 
group of nurses who were studying to become specialist nurses. A second version of the 
questionnaire was psychometrically tested on nurses in close patient care (n = 475), analysed using 
Principal Component Analysis as the extracting technique to identify the underlying structure of 
the questionnaire. The Principal Component Analysis revealed a four-component model of 19 items. 
“Manageability as a resource for handling the workload” was the strongest component, accounting 
for 21 % of the explained variance. “Contacts with patients as resources for nurses’ job satisfaction” 
(17.8 %). “Professional attitudes are labelled as resources to nursing” (15 %). “Colleagues are 
important resources for remaining in the nursing profession” (11 %). The structure of the 
questionnaire indicates its usefulness in clinical practice for measuring resistance resources.  

Keywords: instrument development; principal component analysis; salutogenesis; the salutogenic 
survey on sustainable working life for nurses (SalWork-N); generalized and specific resistance 
resources; specific enhancing resources 
 

1. Introduction 

Nurses play a pivotal role in the healthcare sector. A sustainable working life is a prerequisite 
for all nursing professionals, to maintain health and to prevent them leaving the profession and the 
workplace. According to Eurofound [1]. Sustainable work means that working and living conditions 
are such that they support people in engaging and remaining in work throughout an extended 
working life. From a salutogenic perspective, workplace health can be defined as “the ability of the 
workforce to participate and be productive in a sustainable and meaningful way” [2]. A salutogenic 
organisation provides personal, social, and environmental resources that offer coherent working 
experiences and sustainable organisational outcomes. It promotes the development of the capacities 
of employees and employers to use these resources ([2], p. 77). In a nursing context the concept of 
sustainability is defined based on attributes such as ecology, the environment, the future, globalism, 
holism, and maintenance [3]. Extensive research shows that nurses experience their work situation 
as demanding, characterized by high level of work-related risk factors for disease such as high 
workload, depression, burnout, and pandemics [4–6]. At the same time the shortage of nurses in 
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Europe is so serious that it has been described as “a ticking time bomb” [7], especially in the case of 
specialised nurses [8], which furthermore is aggravated by the trend of nurses’ motivation to leave 
the profession and workplace [9–15]. It is therefore essential to not only avoid burnout [13,16], 
depression [17] and mental health problems among nurses [18], but to identify resistance resources 
against stress [19,20], enhancing resources for health [21], work-related “push and pull factors” [11], 
and even factors that make nurses thrive professionally [22,23], that would enable nurses to remain 
in the profession and workplace. 

This makes us focus on the resource-oriented perspective – instead of a risk-oriented - on the 
work environment and health, the salutogenic perspective [19,20]. Previous research shows that the 
salutogenic core concept Sense of Coherence (SOC) seems to have a moderating as well as a mediating 
role in buffering stress among nurses [24–26]. More than 30 years have passed since Antonovsky [19] 
developed the first questionnaire for measuring the sense of coherence (SOC), entitled The 
Orientation to Life Questionnaire. Over the years, various modified forms of the SOC questionnaire 
have been developed, with the same questions as Antonovsky but with different response 
alternatives and different numbers of items included in the studies. As far as we know there are no 
other instruments, based on the salutogenic theory, and specifically developed for hospital nurses. In 
an ever-changing world, where a shortage of nurses together with an increasing intention to leave 
the profession and the workplace, it becomes particularly challenging for all societies, health care 
systems and nursing practice. Keeping these facts in mind, it is therefore important to identify GRRs 
and SRRs relevant to today’s society   and, particularly to the nursing context. Therefore, to fill this 
knowledge gap, the Salutogenic Survey on Sustainable Working Life for nurses (SalWork-N) was 
developed and is presented here. The aim of the study was to develop, explore and psychometrically 
test The Salutogenic Survey on Sustainable Working life for Nurses, a new profession specific 
questionnaire identifying resistance resources that may enhance nurses to manage stress at work. 

The salutogenic framework 

In 1987 Antonovsky [19] introduced the Orientation to Life Questionnaire, the Sense of 
Coherence Scale, describing three central dimensions to manage stress, comprehensibility, 
manageability, and meaningfulness. In the first two decades the focus has been on validating the SOC 
questionnaire in different countries, cultures, and contexts, and on different populations [20]. During 
this time salutogenesis was regarded as merely the same as the SOC. However, this view has more 
recently been broadened. Salutogenesis is now seen as a theory, a health model, and an orientation 
to life [20], not only the measurement of SOC. Salutogenesis is an umbrella concept covering many 
theories of salutogenic and health promoting factors applicable not only at an individual level, but at 
a group and an organizational level [20]. Along with the core concept of SOC, there are two other 
central concepts to keep in mind, the Generalized (GRRs) and Specific (SRRs) Resistance Resources 
against stress [19,20]. The function of these resistance resources is that they create conditions for 
people and groups (here nursing teams) to develop strong SOC. Extensive research on the SOC gives 
evidence for that a strong SOC mediates as well as moderates stress [20]. In the 21st century more 
attention was paid to the relationship between SOC and nurses' work-related patterns of behaviour 
[34]. Burnout was related to low SOC, meaning that the ability to manage stress was impaired. Work 
related patterns of behaviour among Polish nurses showed that a strong SOC was associated with 
healthy functioning [27]. More recent research focused on how SOC affects nurses’ quality of life and 
job satisfaction. Ando and Kawano [28] examined the relationships among moral distress, SOC, 
mental health, and job satisfaction among 130 Japanese psychiatric nurses. They found that moral 
distress was negatively related to SOC and job satisfaction. In Singapore, a study among hospital 
nurses showed that social support and SOC predicted high quality of life in all domains [29]. 

The GRRs refer to “phenomena that provide one with sets of life experiences characterized by 
consistency, participation in shaping outcomes and an underload-overload balance” ([19], p. 19). 
According to Antonovsky [19,30] such resources may include the following factors (1) material 
resources (e.g., money), (2) knowledge and intelligence (e.g., knowing the real world and acquiring 
skills), (3) ego identity (e.g., integrated but flexible self), (4) coping strategies; (5) social support, (6) 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 November 2023                   doi:10.20944/preprints202311.1186.v1

https://doi.org/10.20944/preprints202311.1186.v1


 3 

 

commitment and cohesion with one’s cultural roots, (7) cultural stability, (8) ritualistic activities, (9) 
religion and philosophy (e.g., stable set of answers to life’s perplexities), (10) preventive health 
orientation, (11) genetic and constitutional GRRS, and (12) individuals’ state of mind [see 31 for 
review]. The GRRs are factors that make it easier for people to perceive their lives as consistent, 
structured, and understandable and thus prevent tension from being transformed into stress. A GRR 
is a generality, and a SRR is a particularity or context bounded [21]. 

Research on salutogenesis has largely concentrated on the use of the two original questionnaires 
for measuring SOC, the 29-item Orientation to Life Questionnaire and the 13-item questionnaire. The 
research is extensive and convincing, a strong SOC is related to positive individual health 
development but also to health promotion at group level, organizational level in healthcare settings 
and among nurses. For further exploration of research on the function of SOC and the core concepts 
GRRs and SRRs, see The Handbook of Salutogenesis [20]. 

There are modified instruments, based on the salutogenic theory of health, adjusted for 
workplaces (WorkSoc) [32], for measuring work-related salutogenic factors, the Salutogenic Health 
Indicator Scale (SHIS) [33] and the Work Experience Measurement Scale (WEMS) [34]. More than 15 
years have passed since Bringsén et al. [33] collected data among hospital staff (doctors, nurses, 
assistant nurses, rehabilitation staff, administrators, service personnel) and introduced the 
Salutogenic Health Indicator Scale (SHIS). At the same time hospital employers (pre/post-op for 
ambulatory surgery and internal medicine wards) participated in focus-group interviews about their 
work experiences [34], which ended up in a new questionnaire, the Work Experience Measurement 
Scale (WEMS), particularly aiming at identifying work-related specific enhancing resources (SER). 
This was an attempt to enlarge the discussion about specific resistance resources [19] to enhancing 
factors and health promotion. Common to these alternative instruments is that they measure 
salutogenic factors with their own questions and different response options to Antonovsky’s SOC 
scales. As far as we know there are no other instrument developed, based on the salutogenic theory, 
and specifically focused on resistance resources and directed to the context of hospital nurses. 

2. Methods 

2.1. Research design 

The study design is explorative. It is based on the salutogenic theory and its principles [19], i.e., 
it focuses on nurses’ resources and capacities to manage daily stressors in an increasingly demanding 
work environment. The item generation process was inspired by the MEASURE approach to 
instrument development by Kalkbrenner [35], Boateng et al. [36] and DeVellis [37], following steps: 
1) Make the purpose and rationale clear, which means to define the purpose of conducting an 
instrument development study by telling what they are seeking to measure and why a development 
of a new instrument is necessary including a literature review of the construct and a summary of 
their review. Further, cite instruments that already exist, and highlight a gap in the existing 
measurement literature [37]; Establish empirical framework, which means identifying a theory from 
the literature review to set an empirical framework for the item development process. In the next, 
Articulate a theoretical blueprint, to decide which areas and concepts are to be investigated, followed 
by Syntehsize the content and scale development already done. Next step is to Use experts in the field 
for discussions of relevant research in the field. Thereafter it is time to Recruit participants and 
administer the posting of the instrument. The final step is to evaluate validity and reliability by pilot 
testing. 

2.2. Participants 

Participants were registered nurses (assistant, general and specialist nurses) in a hospital group 
in western Sweden. The hospital group offers specialized care in many areas, such as emergency 
medicine, specialist medicine, surgical care, and adult psychiatric inpatient care. The inclusion 
criteria were understanding and speaking Swedish as well as working in close patient care within 
the hospital group. 
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2.3. Data collection 

Data collection took place during January and February 2020, just before the first case of COVID-
19 was found in the country. The convenience sample method was used for recruiting all available 
nurses in the hospital group. An electronic version of the questionnaire was administered online 
using the web-based Evaluation and Survey System (EvaSys), time- limited to the data collection 
period and only accessible to the invited participants. 

2.4. Data analysis 

Principal Component Analysis (PCA) was carried out to identify the underlying structure of the 
questionnaire [38,39]. By grouping the items together in the questionnaire, the results are merged into few 
components, which is the purpose of PCA [40]. To ensure the appropriateness of using PCA on the data 
set, The Kaiser-Meyer-Olkin Measure (KMO) should be > 0.5 and a significance level of .001 for 

Bartlett’s Test of sphericity should be obtained. To explain as much of the total variance as possible, 
the varimax with Kaiser normalization method for rotation was used for extraction of the components 
and an eigenvalue >1 was set as a criterion [41]. Loadings >0.60 were accepted to construct logical 
components and ensure the theoretical meaning. The collected data was tested for multicollinearity, 
correlation values >0.9 were removed. Based on an anti-image correlation matrix some variables in 
the diagonal <0.5 were removed. If the variables would be included in the model, we asked for a 
residual value < 0.05. A reproduced correlation test showed that 25 % of the variables included met 
the requirement. Removed were also components where only one variable was loading. 

3. Results 

3.1. Characteristics of the sample 

The study was carried out in a healthcare hospital group in western Sweden. A total of 782 
nurses who met the inclusion criteria were invited to participate, of whom 475 completed the 
SalWork-N questionnaire. The response rate was 60.7 %. Socio-demographic characteristics of the 
participants are presented (Table 1). 

Table 1. Socio-demographic characteristics of the study population (N=475) of nurses working in close 
patient care in a healthcare group in western Sweden. 

 N %  

Gender 

Male 
Female 

No response 

 
72 
396 
7 

 
15.1 
83.4 
1.5 

 

Civil status 

In relationship 
Not in relationship 

No response 

 
383 
88 
4 

 
80.7 
18.5 
0.8 

 

Children 

Have child 
No child 

No response 

 
209 
256 
10 

 
44.0 
53.9 
2.1 

 

Education 

Nurse 
Specialist nurse 

Both 
No response 

 
329 
104 
36 
6 

 
69.3 
21.9 
7.6 
1.2 

 

Academic examination 

Candidate 
Master 

Licentiate 

 
257 
71 
2 

 
54.1 
15.0 
0.4 
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No response 145 30.5 
Time as a nurse 

< 1 year 
1-2 years 
3-5 years 
6-10 years 

11-20 years 
20-30years 
>30 years 

No response 

 
19 
40 
81 
70 
115 
78 
68 
4 

 
4.0 
8.4 

17.1 
14.7 
24.3 
16.4 
14.3 
0.8 

 

Workplace 

County health care 
Private care provider 

Other 
More than one response 

No response 

 
459 
1 
3 

10 
2 

 
96.7 
0.2 
0.6 
2.1 
0.4 

 

Percent of work 

100 % 
50 % 
Other 

No response 

 
468 
4 
1 
2 

 
98.6 
0.8 
0.2 
0.4 

 

Type of employment 

Part-time 
Hourly 

More than one response 
No response 

 
24 
439 
1 

11 

 
5.1 

92.4 
0.2 
2.3 

 

Shift type 

Day 
Night 

Rotation in shift 
More than one response 

No response 

 
250 
52 
165 
6 
2 

 
52.6 
11.0 
34.7 
1.3 
0.4 

 

 N % Mean SD Range 
Age 

23-30 years 
31-40 years 
41-50 years 
51-60 years 
61-69 years 
>70 years 

No response 

 
102 
112 
95 

110 
39 
3 
14 

 
21.5 
23.6 
20.0 
23.2 
8.2 
0.6 
2.9 

43.0 12.5 23-72 

3.2. The instrument development process 

This study is part of a larger study, where data focused on factors that enhance nurses to manage 
work-related stress, were collected. The instrument development process is not previously described 
and/or published. The process follows recommendations from Streiner and Kottner [42]. 

3.3. The MEASURE approach 

The instrument development process was inspired by the MEASURE approach to instrument 
development by Kalkbrenner [35], Boateng et al. [36] and DeVellis [37]. Make the purpose and rationale 

clear, is the first step. The purpose was to identify generalized and specific resistance resources among 
hospital nurses in close patient care, to learn about their ability to manage workload and the resources 
are available. Existing research on a resource-oriented approach and instruments already developed 
were reviewed [20]. Two instruments were identified, none of them not particularly directed to 
hospital nurses in close patient care and not specifically aimed at exploring GRRs and SRRs. In 
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addition, interviews with nurses in close patient care with questions derived from the salutogenic 
theory and its core concept sense of coherence (SOC) was carried out analyzed through a qualitative 
content analysis of the data by an inductive (data-driven) approach and a deductive approach for 
theoretically discussing the findings. Based on the theoretical idea and empirical data of 
salutogenesis, all items were created de novo. Seven areas (subthemes) emerged from the above-
mentioned qualitative study as most relevant to the purpose of this study: job satisfaction, 
professional attitudes, workload, work motivation, commitment, belonging in working life, factors 
and conditions for remaining in the profession. To sup up, there is a knowledge gap in the existing 
measurement literature on generalized and specific resistance resources among hospital nurses. 

The next step in the process was to Establish empirical framework – the established framework was 
the salutogenic theory by Antonovsky [19], a well-established theory of how people can manage 
stress and still maintain health. The theory is nowadays implemented not only at an individual level 
(here nurses) but on groups (nursing team) and organizations (health care sector) [20]. 

The Articulated theoretical blueprint was to focus on the Generalized and Specific Resistance 
Resources against stress based on the salutogenic theory. A pool of 107 items with response 
alternatives based on a Likert scale ranging from 1 (Not true at all) to 5 (Is very accurate), with the 
additional option of no point of view at all. Examples of questions are as follows: Job satisfaction – “I 

experience job satisfaction in my current work situation. “I feel that I can manage the workload at my job right 

now”. Response alternatives: 1/Very low (Not true at all) to 5/Very high (Is very accurate). Contacts 
with patients – Patient contacts motivate me when I start a work shift”. “Patient contacts motivate me to 
remain a nurse”. 1/To a very low degree (Not true at all) to 5/To a very high degree (Is very accurate). 
The scale is a sum scale, high scores correspond to high level of conformity. 

Next in the process was to Synthesise the content and scale development already done. We found 
the Salutogenic Health Indicator Scale (SHIS) [33] and the Work Experience Measurement Scale 
(WEMS) [34]. 

Experts in the field of Salutogenesis were Used for discussions of relevant research. All researchers 
in the group were familiar with the salutogenic theory, how to construct surveys as well as the design 
and methods used for the analysis. To reach consensus on which question areas were relevant for the 
new questionnaire, several workshops, and discussions within the research group were done. 
Discussions with experts in the field, among others, the inner core of researchers on salutogenesis, 
some of them former colleagues to Aaron Antonovsky, and a global network of salutogenesis, were 
carried out. 

Recruited participants were hospital nurses in close patient care, who were invited to participate 
in the study. 

Evaluate validity and reliability by pilot testing is the final step in this process. A pilot test was 
conducted on nursses, who were studying to become specialist nurses by giving them 30 minutes to 
answer the questionnaire. The students were informed about the aim of the study, and its potential 
usefulness for nursing practice by one of the authors (HN). Informed consent was obtained before 
they started answering the questionnaire and their anonymity was ensured. After the participants 
filled in the survey, one of the researchers (HN) carried out a follow-up by asking questions if any 
item was particularly unclear, if any question was difficult to respond on or if the answer options 
were unclear. After all pilot tests, the answers received were discussed with the rest of the research 
group. Nine questionnaires were returned. A close examination of the answers indicated the need 
only for minor linguistic adjustments.  For example, in the questions about forms of employment, 
some questions concerning commitment and belonging to the workplace were adjusted. In addition 
to background factors such as age, gender, professional education, length of experience as a nurse 
and type of employment, the final SalWork-N questionnaire consisted of ten areas of interest. 
Subsequently, several changes and clarifications were made both questions that had been unclear or 
difficult to respond on, but also some clarifications of the answer options to improve the survey. The 
pilot test was conducted in three separate groups on three different occasions, 15–23 nurses 
participated in each group. After this review, all questionnaires were destroyed because they would 
not be used for further purposes. All nurses who participated in these pilot tests were informed before 
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they filled in the questionnaire about how their answers and viewpoints would be taken care of and 
what would be done with the response forms. 

3.3. Principal Component Analysis 

The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) amount was   acceptable at 
0.868 [41] and the Bartlett’s test of sphericity was equal to 11285.135 (p< 0.0001), which indicated the 
suitability of PCA on the data set. Salutogenic components related to nurses’ work environment were 
measured using principal component analysis of the SalWork-N. After varimax rotation, a four-
component model containing 19 items with eigenvalues greater than one were extracted as the most 
relevant for explaining workplace resources, which accounted for 64.7% of the total variance. The 
share of each component after varimax factor rotation (Table 2) is shown below. 

Table 2. Principal Component Analysis of the 19-item Salutogenic Survey on Sustainable Working 
Life for Nurses (SalWork-N) scale among Swedish nurses working in close patient care in a healthcare 
group (N=475). Results of the rotated component matrix. 

Principal components/Salutogenic/Items 

Component 

loadings/ 

Eigenvalues 

% of Variance 

(Cumulative) 

Principal component 1: Manageability as a resource for handling workload 

Item 1: I feel that I can manage the workload at my job right now (6) 
Item 2: I feel that I have work related resources to deal with problems and 

challenges in work (6) 
Item 3: I feel that I have organizational resources to deal with problems and 

challenges in work (6) 
Item 4: I feel that I have a balance between work and leisure (6)  

Item 5: I feel job satisfaction in my current work situation (1) 
Item 6: I feel I have personal resources to deal with problems and challenges 

in work (6) 
Item 7: I am satisfied with my current work as a nurse (2) 

 
.84 
.79 

 
.74 

 
.72 
.71 
.71 

 
.64 

21.0 (21.0) 

Principal component 2: Contacts with patients as resources for job 

satisfaction 

Item 8: Patient contacts motivates me when to start a work shift (3) 
Item 9: Patient contacts affect me to stay as a nurse (5) 

Item 10: Patient contacts make me feel a sense of belonging in working life (4) 
Item 11: Patient work gives me job satisfaction (1) 

Item 12: Patients relatives motivate me when to start a work shift (3) 

 
.84 
.79 
.78 

 
.75 
.70 

17.8 (38.8) 

Principal component 3: Professional attitudes as resources to nursing 

Item 13: I experience my work as a nurse as varying (2) 
Item 14: I experience my work as a nurse as challenging (2) 
Item 15: I experience my work as a nurse as stimulating (2) 

Item 16: I find the role of a nurse to be creative and developing work (2) 

 
.84 
.81 
.80 
.65 

15.0 (53.7) 

Principal component 4: Colleagues as resources for staying in work 

Item 17: Colleagues make me feel a sense of belonging in working life (4) 
Item 18: Colleagues affect me to stay as a nurse (5) 

Item 19: Colleagues motivates me when to start a work shift (3) 

 
.84 
.78 
.77 

11.0 (64.7) 

Extracting technique: Principal Component Analysis. Rotation method: Varimax with Kaiser Normalization. 
Areas of interest in the original survey: (1) Job satisfaction; (2) Professional attitudes; (3) Work motivation; (4) 

Belonging in working life; (5) Conditions for remaining in the profession; (6) Workload 

The first component, labelled as Manageability as a resource for handling workload, accounted 
for 21 % of the explained variance, followed by contacts with patients as resources for nurses’ job 
satisfaction (17.8 %). The professional attitudes as a nurse are labelled as resources for nursing (15 %) 
as well as the importance of colleagues as resources for remaining in the profession (11 %). The scree 
plot of the 19-item SalWork-N scale (Figure 1) is presented below. 
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Figure 1. The Scree-plot of the 19-item SalWork-N scale. 

3.4. Reliability 

3.4.1. Internal Reliability 

In addition, after the final component extraction of the SalWork-N questionnaire, the internal 
reliability of the new scale was defined using Cronbach’s alpha for the total scale. The Cronbach’s 
alpha of the 19-item SalWork-N demonstrated acceptable internal reliability with a value of 0.87. The 
IBM SPSS v27.0 8. was used for statistical analysis. 

3.4.2. Inter-item correlations 

An examination of the inter-item correlations (Table 3) is shown below. 

Table 3. Inter-item correlation matrix of the 19-item SalWork-N scale. 

 
The following item pairs: 5 and 7, 9 and 10 (r = 0.64) and 13 and 14 (r = 0.63) achieved the highest 

values. 
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3.4.3. External validity 

External validity, that is a validation of the new scale with existing salutogenic measures, was 
not tested because other standardized and validated instruments to measure salutogenic generalized 
and specific resistance resources for nurses’ work environments were not found and consequently 
have not been used simultaneously in this study. This is a task for future research. 

4. Discussion 

This study was conducted to describe the development of a new profession specific 
questionnaire for measuring work-related resistance resources against stress among hospital nurses, 
followed by a psychometric test of the questionnaire. The theoretical framework behind this study is 
salutogenesis, a resource-oriented theory explaining why some nurses can manage stress, whilst 
others do not. 

4.1. The process of developing the questionnaire 

The development of a new questionnaire requires many considerations. Following the 
recommendations by Streiner and Kottner [42] for reporting results of studies of instrument 
development and testing, the starting point was to thoroughly review research on nurses’ work-
environment, workload and how they struggle to manage everyday stress. Thereafter, twelve 
interviews of a clinical nurses in close patient care, were conducted. Further, based on the content of 
the interviews and the theoretical framework chosen (salutogenesis) items reflecting factors affecting 
the work situation and workload were identified. These items were tested on a larger sample (n=475) 
of clinical nurses. According to Streiner and Kottner [42,p. 1973] “the scale is ultimately to be used 
with a clinical sample … because it is questionable whether the results of procedures such as factor 
analysis are generalizable from one group to the other.”  In this study, the sample is the same, right 
from the very beginning to the final principal component analysis, that is, hospital nurses in close 
patient care. Streiner and Kottner [42,p. 1973] also provide sample size recommendations to achieve 
replications. “… and factor analysis, usually require at least ten participants per variable to achieve 
replicable findings.” We were aware of their recommendation to not use the same data set for 
validation which the instrument was developed, due to overly optimistic results. Therefore, we only 
used the principal component analysis to catch the underlying structure of the new questionnaire 
and emphasize that validation requires a larger sample preferable at national level, but still on 
hospital nurses in close patient care. We argue that the development process of the SalWork-N 
questionnaire well meets the recommendations in terms of process and sample size. 

From the literature review of studies on using the salutogenic theory and the core concept sense 
of coherence, it appeared that most of the research was about using the SOC scale in different context 
and on different samples. Research dealing with GRRs and SRRs, particularly directed to identify 
new and more sensitive ones to changes today, was scarce. We know that a strong SOC moderates 
and mediates stress and predicts depressive state, burnout, and job dissatisfaction among female 
nurses [24]. Understanding of the function behind GRRs and SRRs, the critical question is how to 
strengthen these resources among hospital nurses and hereby reduce their motivation to leave the 
profession and/or the workplace. Few studies have explored the connection between a strong SOC 
and intention to leave. Matsuo and colleagues [43] found that burnout among nursing professionals 
in Japan directly affected intention to leave, it also affected intention to leave through SOC. SOC did 
not directly affected intention to leave but lessened the effect of burnout on striving for work-balance, 
therefore reducing its impact on intention to leave. It is not enough to just measure SOC, one must 
also identify and measure resources, that enhance a positive development of SOC in a working 
context of nurses. 

Based on the salutogenic theory, the SalWork-N, identifies hospital nurses’ resistance resources 
against stress. It is one of the questionnaires that go beyond the original scales measuring sense of 
coherence, health indicators (SHIS) and workplace health resources (WEMS). The aim of developing 
the Health Indicator Scale was to measure health among healthcare staff (doctors, nurses, assistant 
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nurses, rehabilitation staff, administrators, and service personnel) [33]. Dimensions in the underlying 
structure of SHIS were among others perceived stress, illness, energy, physical function, 
psychosomatic function, and self-realization, thus the central focus was on individual health. The 
Work Experience Measurement Scale (WEMS) intend to measure Specific Enhancing Resources in 
work (nurses, assistant nurses, physician, administrative, paramedical personnel, and managers) 
covering dimensions such as management, reorganization, internal work experience, pressure of 
time, autonomy, and supportive working conditions ) [34]. Both instruments contribute substantially 
to highlighting the salutogenic perspective of health in working life. However, none of them are 
particularly intended to measure generalized and specific resistance resources and adjusted for 
hospital nurses. The items in WEMS come closest to the SalWork-N questionnaire, however, the 
selection of the sample is broad, with professions having varying tasks in health care. Therefore, we 
argue that the development of a profession specific instrument measuring resistance resources 
among hospital nurses in close patient care can be justified. 

4.2. The results from the Principal Component Analysis  

This study used PCA as the component extracting method to identify the underlying structure 
of the questionnaire [38,40]. PCA is frequently used in studies where the underlying assumption is that the 
items are independent of each other. Initially, the questionnaire consisted of many questions, making it 
important to reduce them to the smallest possible number but with the greatest possible theoretical 
explanation. The varimax with Kaiser normalization method for rotation was used for extraction of 
the components, a decision made after testing the data set several times, which resulted in a linear 
orthogonal transformation. According to Gie and Pearce [44], there should be few cross loadings (i.e., 
split loadings) so that each factor defines a distinct cluster of interrelated variables. A cross loading 
is when an item loads at .32 or higher on two or more factors [40,41,45]. All the loadings in this study 
were <.30, thus do not load heavily on other components. Another issue is the cut-off point for 
loadings. Here loadings > 0.60 were accepted to construct logical components and to ensure 
theoretical meaning. There are general rules and no consensus about the cut-off point of loadings, 
some use > 0.20, others >0.30, whilst even > 0.50 is used. The most important thing is to set a cut-off 
point so that the greatest possible theoretical understanding can be achieved. Tabanick and Fidell 
[40] describe loadings >0.60 as being very good. All the loadings in this study are > 0.63, which means 
that the items really belong to the components presented. 

4.2.1. Manageability as a resource for handling workload 

The results from the principal component analysis revealed a four-component model of 19 items 
measuring generalized as well as specific resistance resources, which allow nurses to manage the 
increased workload and high level of stress. The items that emerged from the analysis of the 
component “Manageability as a resource for handling workload” reflect both individual and 
organizational resources at disposal. This was the most important component, accounting for 21 % 
of the explained variance. The result s is not surprising, as there is extensive research on the 
consequences for nurses of a stressful work environment in terms of burnout and depression [4,5] . 
Drawing on the salutogenic theory, this comes close to the manageability dimension of the Sense of 
Coherence. Manageability, is the instrumental or behavioral dimension of SOC, defined as the degree 
to which one feels that there are resources for one's disposal, which can be used to meet the 
requirements of the stimuli that they are bombarded by [19]. Research explaining why nurses stay in 
the profession explored “push” and “pull” factors of nurses’ intention to leave [11]. Understaffing, 
emotional exhaustion, poor patient safety, and performing non-nursing care were “push” factors, 
“positive perception of quality and safety of care” and “performing core nursing activities” were 
factors explaining why nurses stayed in the profession. A similar study was conducted among 
German nurses [46]. Here “pull” factors were identified in terms of professional pride, 
professionalisation and improving the image of nursing as a profession. 

4.2.2. Contacts with patients as resources for job satisfaction 
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“Contacts with patients as resources for nurses’ job satisfaction” was the second most important 
component (explained 17.8 % of the variance). Patient contacts seemed to give nurses meaning in 
work. The items in this component reflect the important relationship between nurses and patients, 
i.e., the innermost essence of nursing. Nurse-patient interaction seems to affect all the three levels of 
body-mind-spirit and is shown to be a key salutogenic resource in supporting patients’ meaning-
making processes [47]. Nursing gives life meaning and is the essence of job engagement, were 
findings from a qualitative study among community nurses in Norway [23].  The results from the 
analysis of the second component are in line with what is called “Specific Enhancing Resources 
(SER)”, which are shown to contribute to savouring positive experiences of nursing [34]. 

4.2.3. Professional attitudes as resources for nursing 

The four items in the component reflect nurses’ attitudes to and experiences of work, labelled as 
Professional attitudes as a nurse as resources for nursing, accounting for 15 % of the total variance. The 
work as a nurse was found to have some individual characteristics such as challenging, varying, 
stimulating, creative and developing. These four items were cached by the PCA analysis. In the 
questionnaire that was sent out to the nurses, there were more questions about the professional role, 
i.e., how well the education matches the demands made today, the importance of meaningful tasks, 
and whether you feel proud in being a nurse. None of these items contributed to any greater extent 
to the explanation of the total variance. 

4.2.4. Colleagues as resources for remaining in the profession 

The fourth component was labelled as “colleagues as resources for remaining in the profession” 
(11 %). Three items were cached by the PCA analysis, showing the importance of having supportive 
colleagues. One item, “Colleagues make me feel a sense of belonging in working life” is interesting, 
insofar as the question harmonize with the salutogenic theory of being in a comprehensible, 
manageable, and meaningful context, here nursing. Social support is one of the most important 
generalized resistance resources [19]. 

The findings from this study capture today’s changes in the work environment for nurses, which 
in turn give the prerequisites for the leaders in the healthcare sector to create a more sustainable 
working environment for nurses by measuring Generalized and Specific Resistance Resources. The 
basis for such balance could be that health care leaders promote a creative and positive working 
climate by strengthen; the contacts with patients as resources for job satisfaction, the professional attitudes as 
a resource for nursing and strengthen colleagues as resources to remain in the profession for nursing. These 
components can enable nurses strengthen their manageability as a resource for workload and the ability 
to practice the profession safely and satisfactorily with reduced stress. Research on best practice 
recommendations for healthy work environment for nurses shows that central in creating sustainable 
working conditions requires leadership, effective communication, teamwork, and professional 
autonomy [48]. Drawing on the salutogenic theory Stock [22] explored salutogenesis as a concept of 
health and wellbeing in nurses who thrive professionally. Qualitative data analysis revealed themes 
as “other people”, “passion”, “coping mechanisms”, “personal characteristics” and “time”. 
Vaandrager and Koelen [2] argued that making changes that promote health and sustainability in 
workplaces requires an organisational understanding that reaches beyond individual responsibility, 
it depends on everyday technical, social, and personal resources (GRRs) as well as employees’ 
capacities to use these resources (SRRs). Thus, is it about creating a supportive environment and 
“healthy” organisations, where nurses can thrive, not just survive. The responsibility for such 
development must not lie with the individual nurse, but also with the whole organisation. 

4.3. Strengths and limitations  

This study has several strengths and limitations. Firstly, the new salutogenic questionnaire 
presented here, the SalWork-N, is one of the next generation of questionnaires measuring resistance 
resources related to nurses’ work situation. The questions are profession-specific in that they are 
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aimed at professional nurses in close patient care and emerged from face-to-face interviews with 
nurses in the same context. Secondly, the scale is applicable to a healthcare setting, particularly for 
nursing professionals with a focus on workplace health, which may contribute to a sustainable 
working life. It also addresses important factors that may make nurses decide to remain in the 
profession. In addition, nurses’ education may benefit from this new knowledge for their future 
professional life. 

The data collection was carried out shortly before the outbreak of the COVID pandemic. This 
can be seen as a limitation, as extensive research shows how the pandemic has increased the workload 
on nurses and their intention to leave [49]. Thus, it becomes even more urgent to continue research 
on nurses’ resistance and enhancing resources to manage workload. 

This is the first psychometric exploration of the SalWork-N instrument, using Principal 
Component Analysis, frequently used in nursing research, as the extracting technique to identify the 
underlying structure of the questionnaire, which can be considered a limitation. The four-component 
model with nineteen items explained 64.7 % of the variance. Even if the level of explained variance 
can be considered acceptable, there is still more than 35 % unexplained. A limitation is that the 
instrument development could have been firstly preceded by a quantitative analysis of descriptive 
statistics, correlations, and regressions. However, this is always a matter of balancing between 
sticking to what we have done, given the prerequisites at disposal, and what we could have done 
differently if we were starting over. This is a matter for further research in the project. 

One might question why we did not use confirmatory factors analysis (CFA) instead of PCA. 
The reason for choosing PCA was an underlying assumption of uncorrelated and orthogonal 
components. There is a recommendation to start with a PCA analysis for newly developed 
instruments and were there is no corresponding instrument to confirm the results on [40,42]. A way 
to further strengthen the analysis could have been to carry out a confirmatory factor analysis on the 
data set. However, it is recommended that the same data should not be used for an exploratory factor 
analysis, because it “capitalizes on chance” [42,50]. Therefore, future studies need to confirm these 
findings in larger samples of hospital nurses in close patent care and other methods such as 
confirmatory factor analysis. The lack of other similar questionnaires measuring resistance resources 
among hospital nurses can be considered a weakness. Thus, we cannot provide any further empirical 
information on the comparison with similar questionnaires. This is a task for future research. 

4.4. Future research directions and implications 

Further research can contribute by validating the instrument with more specific analysis on a 
considerably lager sample on nurses and health professionals. Being able to measure nurses' work 
environment from a salutogenic perspective becomes useful for both the hospital leaders on different 
levels, as well as for nurses  in close patient care with an overall goal to create sustainable work 
environments. Nurses who enjoy their work are motivated to remain in the workplace as well as the 
profession, they also have good conditions for providing good patient care regardless of the context 
in which the care is provided. 

5. Conclusions 

The SalWork-N questionnaire, is profession specific in its character adjusted for hospital nurses 
in close patient care and identifying resistance resources against stress.  The results from the 
principal component analysis (PCA) support a 19-item questionnaire with four components. The 
ability to manage the workload was the most important component for nurses’ work environment 
followed by working close to the patients. Nurses’ attitudes to work as a nurse and support from 
colleagues were additional important components for nurses to manage work related stress. 
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