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ABSTRACT Background/Objective: Occupational health is a multidisciplinary activity aiming to keep people
mentally and physically well and safe at work. In nurses, it has deserved a particular attention, considering
the complexity and demanding nature of the job. The current study aims to investigate the association
between psychosocial variables, including coping with work (BriefCOPE) and psychosocial factors of
work (COPSOQ-II), and ability to work (WAI) among Portuguese nurses.

Methods: An observational cross-sectional study with 111 Portuguese nurses was conducted and the
outcome measures include socio-demographical variables, COPSOQ, BriefCOPE and WALI. To study the
variables presented in the original database, a sociodemographic characterization was performed, fol-
lowed by an exploratory factor analysis (EFA) to the COPSOQ and BriefCOPE dimensions. To quantify,
testand confirm the results obtained in the previous analyses, a confirmatory factoranalysis (CFA) was per-
formed.

Results: Key coping dimensions were closely associated with better ability to work among nurses, par-
ticularly the use of instrumental support, planning, quantitative demands, and emotional demands. The
EFA for BriefCOPE suggested a 5-factor structure, which is a slightly different factor structure for the cor-
responding 3 theoretical dimensions, and the CFA results show that the model is not fit to the data.
Regarding the COPSOQ-II scale, the EFA suggested the same 8-factor structure of the original scale’s the-
oretical model. For this scale, most of values obtained in CFA are consistent with the cut-off values, so a fit
of'the model to the data is possible.

Conclusions: The current study focus on potential factors playing arole in key well-being and coping
with work outcomes on the psychosocial characterization of Portuguese nurses.

Introduction

Occupational health is a multidisciplinary activity aiming to keep people mentally and physically well
and safe at work. Occupational health in nurses has deserved particular attention, considering the complex-
ity and demanding nature of the job [1-4]. These studies have addressed issues related to professionals’
coping styles and well-being at work [3,4]. Key outcome measures in occupational health nursing include
the Copenhagen Psychosocial Questionnaire (COPSOQ), which assessed the psychosocial factors in rela-
tion to work and work conditions; the Coping Orientation to Problems Experienced Inventory
(BriefCOPE), which is a measure of coping styles; and the Work Ability Index (WAI), measuring the abil-
ity to work.

In general, studies have found good levels of work ability among nurses, based on the WAI instrument
[5-8], which is in contrast with other negative outcomes found in this professional group, particularly the
high prevalence of burnout and occupational stress, and poor to moderate job satisfaction [9-11]. Studies
using the COPSOQ measure in nurses have highlighted different work issues, particularly intense burden
related to nursing care, high emotional and quantitative demands, need to hide emotions, work-privacy
conflicts, role conflicts, quality of leadership, lack of support at work, lack of recognition, intention to leave
profession, and burnout [12-16]. According to studies using the BriefCOPE in nurses, key coping
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Methods
Study Design and Sample

A cross-sectional observational study with 111 Portuguese nurses was carried out. Nurses were invited
by email with the help of Portuguese Nurses Associations (and professional societies). All details on study
protocol, including ethical approval, eligibility criteria and procedures are described in a previous publica-
tion[13].

Data Collection

The assessment was undertaken by online digital questionnaires, previously validated to the Por-
tuguese population, including: a general socio-demographic questionnaire; the Copenhagen Psychosocial
Questionnaire (COPSOQ) [17], which assessed the psychosocial factors in relation to work and work con-
ditions; the Coping Orientation to Problems Experienced Inventory (BriefCOPE) [ 18], which is a measure
of coping styles; and the Work Ability Index (WAI), measuring the ability to work [19].

Data Analysis

Initially, a sociodemographic characterization of the variables presented in the original database was
performed. We evaluated the levels of WAT in three categories: “Poor to Moderate”, “Good”, and “Excel-
lent”, which showed to have an unequal distribution, with a higher number of cases classified as “Good”
(N=63, 56.8%) in comparison to cases of “Poor to Moderate” or “Excellent”. For several reasons, includ-
ing the relatively small sample size in the WAI subgroups analyzed (Poor to Moderate=10; Good=63;
Excellent=38); absence of normal distribution (Shapiro Test with p<0.05) for the dependent variables
(WAT; COPSOQ-II and BriefCOPE dimensions) a non-parametric test (Kruskall-Wallis) was used to com-
pare medians of WAI levels for each demographic variable. Follow-up tests (multiple comparisons among
work ability levels) were performed using the Wilcoxon Rank test, with the Benjamini & Hochberg adjus-
ted p-value. Fisher's exact test was used to compare proportions between demographic variables and WAI
levels.

Sample characterization was also performed for the COPSOQ-II and BriefCOPE scales in relation to
levels of WAL For both scales, the non-parametric Kruskal-Wallis test was used due to the sample size in
the levels of WAL (particularly the moderate level with N=10, very unbalanced in relation to the other
levels) and because the absence of normality of distribution was verified for the variables in question, with
the Shapiro test reporting a p>0.05.

Subsequently, an exploratory factor analysis (EFA) was performed for the BriefCOPE scale and the
COPSOQ-II scale. We validated the assumptions for both scales by performing the Bartlett's test of spheri-
city, the Kaiser-Meyer-Olkin (KMO) test and the positive determinant of the matrix. Regarding the
BriefCOPE scale, all assumptions were verified, and so the scree plot was visualized, showing that 5
factors should be extracted by the eigenvalue criterion. The principal components analysis with Oblimin
factor rotation was used and only loadings above 0.40 were considered relevant [20]. Later, to compare the
analysis, the procedure was repeated for 3 factors since in the original model, the author has divided the
BriefCOPE scale into 3 theoretical dimensions.

Similarly, in the COPSOQ II scale, all assumptions were verified and after visualization and scree plot
analysis, 8 factors were extracted by the eigenvalue criterion. The principal components analysis with Var-
imax factor rotation was used, considering only loadings above 0.40 as relevant [20].

Finally, a confirmatory factor analysis was performed to quantify and confirm the proposed structure of
the relationships between the measures considered for the COPSOQ II and BriefCOPE scales, and also the
theoretical models presented in Marco Ramos’ work [13]. For the BriefCOPE scale the Maximum Likeli-
hood (ML) estimator was used for the theoretical model and the WLS estimator was used for the best
model, while for the COPSOQ Il scale the WLSM estimator was used since it seemed the most appropriate,
however the sample size is too small to guarantee reliable results [12,13]

Results

Characterization of Study Sample

Table 1 presents a sociodemographic characterization of our study sample. This was composed only of
nurses, most of whom were female (64.9%), married (76.6%) and graduated (71.2%). The mean age of the
sample is 45.08 + 11.34 years, and the mean of work years is 20.34 + 11.55 years.

The scores for each instrument’s dimension (COPSOQ-II; BriefCOPE) in relation to ability to work
scores (WAI) is described in supplementary Tables A and B. The Kruskal-Wallis test (Table A — supple-
mentary materials) suggested significant greater scores on BriefCOPE’s dimensions Planning (¥*(2) =
6.36,p=0.04) and Use of instrumental support (¥*(2) = 8.86, p=0.01), in nurses with better ability to work
(WAI good or excellent).
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Table 1 - Characterization of study sample

Work Ability Index Statistical
Categorical variables 1;‘32‘;' Poor/Mod (n=10) Good (n=63)  Excellent( N=38) tests
Frequency Fisher’s Exact test

Sex

Female 72 (64.9) 6 (60%) 45 (71.4%) 21 (55.2%)

Male 39 (35.1) 4 (40%) 18 (28.5%) 17 (44.7%) p=026
Age

18-35 34 (30.6) 7 (70%) 17 27%) 10 (26.3%)

36-55 58 (52.3) 2 (20%) 36 (57.1%) 20 (52:6%) p=0.10

56-90 19 (17.1) 1(10%) 10 (15.9%) 8 (21.1%)
Years working

0-10 28 (25.2) 5 (50%) 13 (20.6%) 10 (26.3%)

11-20 25 (22.5) 2 (20%) 17 27%) 6 (15.8%) p =026

>20 58 (52.3) 3 (30%) 33 (53.4%) 22 (57.9%)
Civil status

Single/Wid/Sep/Div 20 (18.0) 3 (30%) 11 (17.5%) 6 (15.8%)

Married/Union 91 (82.0) 7 (70%) 52 (82.5%) 32 (84.2%) p=0.56
Educational level

Up to BSc 79(71.2) 8 (80%) 45 (71.4%) 26 (68.4%) o081

MSc and above 32 (28.8) 2 (20%) 18 (28.6%) 12 (31.6%)
Continuous variables Median [P25%, P50%, P75%] Kruskal Walli’s test
Age (35, 47, 55] 30, 34, 49] 35, 46, 54] 36, 51.5, 55] X;(Zz) 533
Years of experience [105,21,30]  [65,105,25]  [11.5,21,29.5]  [10,25.5, 30] A Y

Regarding the COPSOQ-II scale, Kruskal-Wallis test (Table B — supplementary materials) suggested
statistically greater scores on dimensions Quantitative requirements (3*(2) = 10.14, p = 0.006), and Emo-
tional requirements (}*(2) = 6.54, p = 0.04), in nurses with better ability to work (WAI scores good or
excellent). Significantly lower scores on COPSOQ-II dimensions Influence at work (¥*(2)=7.07,p=0.03),
Work meaning (3*(2)=10.41,p=0.005), Rewards (acknowledgement) (y*(2) =9.28, p=0.009), Role clar-
ity (x*(2)=17.16, p <0.001), Work satisfaction (¥*(2) = 19.12, p<0.0001), Self-efficacy (¥*(2)=9.72,p=
0.007), and General health (¥*(2) =25.51, p < 0.0001) were found in nurses with poorer ability to work
(WAI poor or moderate).

Factor Analysis

For the exploratory factor analysis, the 8-factor analysis was computed for COPSOQ-II, which can be
compared against the the original 8-factor theoretical model. The results are presented in Table 2 (reporting
only loadings above 0.40 as appropriate) and suggest the same 8-factor structure included in the original
scale’s model.

During the EFA of the COPSOQ II scale, outliers (>2 sd) were identified and removed, in order to meet
the assumption of multivariate normality. Following this, EFA analyses were performed with 8 and 9
factors, since PC9 had an eigenvalue of 0.99. As the 9-factor extraction did not prove to be an adequate
model for our data, the 8-factor extraction was regarded to be the most suitable approach. Some compon-
ents showed variations in the associated items and, therefore, other methods and rotations were performed
to obtain the best possible model, namely, the Maximum Likelihood Method, the Least Residuals Method,
and the Weighted Least Squares Method. These, even with applied rotations, demonstrated an even less
adequate model than the model with Varimax rotation. Based on this information, we chose the 8-factor
extraction model with Varimax rotation, since it showed the best results.

In the EFA of the BriefCOPE scale, different analyses were performed, considering 4 and 5 factors,
since the PC5 had an eigenvalue of 1.09 and could lead to doubt in his inclusion. The first analyses with 4
factors showed not to be completely adequate to the data, and therefore, the 5-factor analyses were priorit-
ized in contrast to the 3-factor theoretical model. It is worth mentioning that components 1 and 2 were a
mixture of items belonging to the dimensions "Problem-focused strategies" and "Emotion-focused
strategies", which belong to the more general Adaptive Coping dimension.

The results obtained in the confirmatory factor analysis for the BriefCOPE scale show that the model
can be possibly fit to the data, since most of the values are in accordance with the cut-off values [12],
namely, the chi-square p-value, the Root mean square error of approximation (RMSEA) and its 90% CI, the
Comparative fit index (CFI) and the Tucker-Lewis index (TLI), as we can see from Table 4. The best model
showed better results in comparison with the theoretical model.

In contrast, in the COPSOQ II scale, even though the best model showed slightly better results than the
theoretical model, most of the values obtained for both models are not consistent with the cut-off values,
which shows that they are not fit for the data. These results may be explained by the small sample size.
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Table 2 - Exploratory factor analysis results for COPSOQ Il with Varimax rotation

SHORT PAPER

, Best Model Theoretical Model

Dimensions Cro;:l;ﬁgh s Extracted Factors Extracted Factors

F1 F7 F3 F8 F5 F4 F2 F6 F1 F7 F3 F8 F5 F4 F2 F6
Dimension 1 0.64 0.77 X
Dimension 2 0.62 0.72 X
Dimension 3 0.61 0.53 X
Dimension 4 0.62 0.76 X
Dimension 5 0.60 0.61 X
Dimension 6 0.59 0.62 X
Dimension 7 0.60 0.81 X
Dimension 8 0.61 0.69 X
Dimension 9 0.60 0.51 0.60 X
Dimension 10 0.60 0.47 0.58 X
Dimension 11 0.60 0.54 X
Dimension 12 0.65 0.51 X
Dimension 13 0.61 0.85 X
Dimension 14 0.59 0.64 X
Dimension 15 0.59 0.40 0.47 X
Dimension 16 0.65 0.82 X
Dimension 17 0.61 0.58 X
Dimension 18 0.63 0.51 X
Dimension 19 0.64 0.60 -0.51 X
Dimension 20 0.65 0.59 X
Dimension 21 0.64 -0.45 X
Dimension 22 0.60 0.60 X
Dimension 23 0.63 0.50 -0.53 X
Dimension 24 0.63 0.84 X
Dimension 25 0.65 0.77 X
Dimension 26 0.64 0.75 X
Dimension 27 0.65 0.79 X
Dimension 28 0.65 0.60 X
Dimension 29 0.65 0.58 X
Eigenvalue 430 342 262 253 239 205 161 1.46 - - - - - - - -
Explained Variance (%) 15 12 9 9 8 7 6 5 - - - - - - - -
Cronbach's Alpha 082 086 082 069 065 065 052 0.36 - - - - - - - -

COPSOQ Il dimensions: D1 Quantitative demands; D2: Work pace; D3
development; D7: Meaning of work; D8: Commitment to the work place; D9: Predictability; D10: Rewards (recognition); D11: Role clarity; D12: Role conflicts; D13:
Quality of leadership; D14: Social support from superiors; D15: Social support from colleagues; D16: Job insecurity; D17: Job satisfaction; D18: Work/family conflict;
D19: Trust regarding management; D20: Mutual trust between employees; D21: Justice and respect; D22: Social inclusiveness; D23: Self-efficacy; D24: Self rate
health; D25: Stress; D26: Burnout; D27: Sleeping troubles; D28: Depressive symptoms; D29: Bullying

: Cognitive demands; D4: Emotional demands;

Table 3 - Exploratory factor analysis results for BriefCOPE with Oblimin rotation

D5: Influence; D6: Possibilities for

Best Model Theoretical Model

Dimensions Cronbach's Alpha Extracted Factors Extracted Factors

F1 F2 F3 F4 F5 F1 F2 F3
Dimension 1 0.62 0.62 X
Dimension 2 0.61 0.74 X
Dimension 3 0.61 0.73 X
Dimension 4 0.63 0.74 X
Dimension 5 0.61 0.80 X
Dimension 6 0.63 0.63 X
Dimension 7 0.61 0.76 X
Dimension 8 0.59 0.79 X
Dimension 9 0.63 0.50 X
Dimension 10 0.62 0.78 X
Dimension 11 0.59 X
Dimension 12 0.63 -0.43 0.49 X
Dimension 13 0.61 0.74 X
Dimension 14 0.61 0.58 -0.52 X
Eigenvalue 2.34 2.10 1.58 1.31 1.09 - - -
Explained Variance (%) 17 15 11 9 8 - - -
Cronbach's Alpha 0.71 0.65 0.39 0.23 0.61 - - -

BriefCOPE dimensions: D1: Active coping; D2: Planning; D3: Positive reinterpretation; D4: Acceptance; D5: Humor; D6: Religion;
D7: Use of emotional support; D8: Use of instrumental support; D9: Self-distraction; D10: Denial; D11: Feeling expression; D12:
Substance use; D13: Behavioral disinvestment; D14: Self-blaming
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Table 4 - Confirmatory factor analysis
Statistical Parameters ¥?(p-value) SRMR RMSEA CIl90% RMSEA RMSEA (p-value) CFI  TLI

Cut-off values >0.05 <0.08 <0.08 <0.08 >0.05 >0.95 =>0.95
BriefCOPE: Theoretical model 0.000 0.116 0.092 (0.068; 0.115) 0.802 0.598 0.505
BriefCOPE: Best model 0.201 0.099 0.043 (0.000; 0.086) 0.568 0.968 0.952
COPSOQ-II: Theoretical model 0.000 0.110 0.101 (0.088; 0.115) 0.994 0.716 0.672
COPSOQ-II: Best model 0.000 0.102 0.095 (0.080; 0.108) 0.954 0.754 0.715
Discussion

The current study provides key insights on psychosocial factors of well-being at work in a sample of
Portuguese nurses. The topic of research has been widely studied, although with paucity of research
examining potential cultural and contextual specificities of Portuguese nurses [21-23]. Key coping dimen-
sions were closely associated with better ability to work among nurses, particularly the use of instrumental
support, planning, quantitative demands, and emotional demands. Furthermore, the current study also
provides additional contributions to the construct of coping COPSOQ-II and BriefCope to the Portuguese
population of nurses (EFA and CFA). Such studies are key to inform future observational and interven-
tional studies conducted with Portuguese nurses, on what might be the best factor structure for each
instrument.

Thelack of similar studies on nurses (with Portuguese samples and internationally) using the same type
of measures considerably limits the comparability of our study. Regarding the characterization of the
sample, in all tests performed the p-value was greater than 0.05, suggesting that there were no statistically
significant differences between groups of subjects (socio-demographic variables) for the levels of WAI
(column "Statistical Test" of Table 1). This finding highlights a relative homogeneity within our sample and
the absence of socio-demographic factors for variables of well-being and coping with work, which is not
consistent with previous research suggesting greater risk of burnout among younger nurses and high vul-
nerability in older nurses, with social support playing a protective role for this professional group [3].

In comparison with previous studies conducted in other countries, our model showed discrepancies
with prior models. This may be due to the complex nature of psychosocial risks and coping, particularly in
different regions of the world that might be explained by different cultures, types of stresses, research pop-
ulations, rate of stigmatization towards mental illness and social-economic status. This may also be due to
the use of different versions of BriefCOPE and COPSOQ II scales and analytical methods used. An article
done by Rahman [24] reports some BriefCOPE models constructed based on samples of nurses around the
world, for example a 9-factor model explaining 71.2% of the total variance in Malaysia, 6-factor model in
China, which explained 55.5% of total variance, a 5-factor model accounting 41.5% of'the total variance in
India and a 4-factor model in Uruguay. The same study [24] also constructed a 2-factor (22-items) model
that explained 37.0% of the total variance, examining a sample of 423 nurses in the UAE which all show
discrepancies in comparison with our 5-factor model explaining 60% of total variance.

One of the limitations of our study is our small sample size which may limit the generalizability of our
results. Kaiser—Meyer—Olkin (KMO) result and the determinant calculation were performed, and a KMO
value of 0.74 and a non-negative determinant value was achieved, which indicate that the sample size is
adequate, but despite this, our results still have to be evaluated with caution.

Another limitation of our study is the paucity of literature investigating Portuguese nurses which would
allow comparability of study results more effectively. On the other side, this scarcity also demonstrates the
originality of our article for understanding the BriefCOPE and COPSOQ II scales in the context of Por-
tuguese nurses.

Conclusion

In summary, the current study highlights key findings for the psychosocial characterization of a Por-
tuguese sample of nurses, based on three standardized measures of well-being and coping. The scarce
literature with Portuguese nurses limits the comparability of our results. Future larger-scale studies will
provide a deeper psychosocial characterization of this professional group and clarify the role of psycholo-
gical and socio-demographic factors for well-being at work.
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