
Recording Recovery Opportunities at Work and 
Functional Fatigue after Work: Two Instruments 

Adapted to the Swedish Context

Introduction
Stress is estimated to be the most common reason for workers 

taking sick leave in Sweden [1]. Simultaneously, and from the 
perspective of health it has been suggested that insufficient 
recovery from stress is a bigger problem than the actual load from 
stress itself [2]. The specific challenge of recovering from work 
demands has been condensed into an estimation of the need for 
recovery after work (NFR) in terms of fatigue appearing at the end 
of an ordinary work shift. NFR appears as feeling of congestion and 
irritability and also involves a decrease in performance and energy 
level [3]. Importantly, this specific type of uneasiness at the end 
of work shifts has been found to be distinguished from common 
mental health problems [4]. 

Some degree of functional fatigue after work is identifiable 
among nearly all employees, but for the individual to meet the 
demands of the upcoming work shifts he or she has to be able to 
regain the resources consumed during the shift [4]. This restoration 
of resources is carried out through a day-to-day recovery process 
[5]. If this daily recovery process is not fully completed, an  

 
accumulation of strain occurs. Over time, a lagging residual of strain 
implies also that the reversibility of fatigue after work becomes 
less likely [6]. Kiss [7] has suggested that a measure of work-
related fatigue could be viewed as an early indicator of negative 
health effects. In parallel, Sluiter [8] found that need for recovery 
was a major predictor of health complaints. Also, besides being 
an early indicator of future health problems, work-related fatigue 
has documented negative effects upon safety in the workplace, as 
reported by Swaen [9] & Kecklund [10]. 

Demanding labor situation affects health, first as an increased 
need for recovery. Indeed, a greater need for recovery is expected 
to double the risk of long sick leave two years later [11], and 
prospective studies have shown that it is also a valid predictor for 
cardiovascular diseases [12] and psychosomatic complaints [6,13]. 
Aronsson [14] studied the working conditions, individual strategies, 
recovery, and health of public employees, and found that the risk 
of health problems among insufficiently recovered employees 
was 2-18 times higher when compared to sufficiently recovered 
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Objectives: The importance of considering need for recovery after work and recovery opportunities at the workplace is relevant for occupational 
groups supporting clients in the workplace. Therefore, it is important that these concepts may be estimated with valid and reliable instruments within 
also a Swedish context. Thus, the aim of the study was to adapt the Need for Recovery (NFR) scale and the Recovery Opportunities (RO) scale to Swedish 
conditions and to assess the psychometric properties of the scales.
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factor analysis with oblique rotation was performed regarding both scales. An Eigenvalue greater than one was used to determine number of factors.

Results: The validity of the control scale RO in terms of the NFR value correlatively linked detachment from work to recovery from work demands. 
Regarding NFR, RO was more important than the other control scales. Work demands were negatively correlated with RO and an Influence control scale. 
Sufficient psychometric properties were found for both the NFR and the RO scales with stability measures (ICC) exceeding 0.90 and with a Cronbach’s 
alpha of 0.80 for RO and 0.90 for NFR. Principal component analysis showed meaningful results and regarding NFR confirmed earlier Dutch findings.

Conclusion: Both scales proved to be reliable instruments to evaluate recovery opportunities related to work shifts and work-related fatigue after 
the shifts. The instruments confirmed findings from other countries regarding meaningful correlations with well-established instruments. The two 
instruments together confirm the importance of detachment from work for health benefit.
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employees. Conversely, substantial actions taken to increase and 
improve recovery among coach drivers showed a good effect on 
need for recovery after work fatigue, emotional exhaustion, and 
physical problems [15].

The need for recovery depends not only on the working 
conditions but also on age [7]. Recovery from work demands can 
be divided into two different types. These types concern either job 
design, for example, allowing workers to control longer or shorter 
breaks during work shifts, or time off from work [16]. Regarding 
leisure time recovery, Sonnentag [17] documented that social 
activity, low effort (passive) activity, and physical activity were 
beneficial. In addition, Sonnentag [17] points out that the negative 
effects from time pressure at work mainly unfold during leisure 
time, thereby affecting the recovery process as measured by well-
being at bedtime. Also, the finding by Fransson & Heikkilä [18] 
suggests that unfavorable work characteristics affect the feasibility 
of leisure time recovery by increasing the risk of physical inactivity. 
With regard to after-effects from high workload impinging the 
recovery process, researchers such as Frankenhaeuser [19], 
Meijman [20], have documented how a high workload correlates 
with pronouncedly elevated adrenaline excretion rates during 
leisure time.

Patterns of high workload accompanied by an increased risk for 
both physical [21] and mental health problems [22,23] have been 
documented. Simultaneously, these kinds of processes may prove 
themselves at early stages. This important phenomenon provides 
a rationale for using the signaling effect from an increased need for 
recovery as a preventive measure for antecedents of physical and 
mental health problems [6]. Put differently, the work shift may be 
used as a litmus paper on health.

Critical care nurses constitute one of several professions at 
risk for burnout and secondary trauma-components of compassion 
fatigue, as a consequence of the high-pressure work environment. 
Compassion satisfaction and compassion fatigue influence nurses’ 
intention to continue within their chosen professions. It was 
observed among critical care nurses’ profiles that, whilst not in 
crisis, did not attain optimal levels of high compassion satisfaction 
and moderate/low fatigue although these individuals were not 
at crisis Jakimowicz [24] nevertheless, they remain at higher risk 
for compassion fatigue with necessity for improved postgraduate 
education. The relevance of meaningful recognition tools and other 
predictors of compassion fatigue have been assessed [25]. They 
obtained an equivalent extent of burnout, secondary traumatic 
stress, compassion satisfaction, overall satisfaction, and intent to 
leave from nurses serving in hospitals with and without meaningful 
recognition programs. However, meaningful recognition predicted 
decreased burnout and increased compassion satisfaction 
whereas job satisfaction and job enjoyment assessments predicted 
decreased burnout, decreased secondary traumatic stress, and 
increased compassion satisfaction.

There are several questionnaires that may be used to measure 
need for recovery. For example, Aronsson & Astvik [14] used 
eight items to measure unwinding and recovery in a study with 

employees within pre-school, home care and social work in Sweden. 
The items reflected daily recovery and recovery during vacations. 
The need for recovery scale (NFR) is one of the main scales used 
to assess work-induced fatigue and quality of recovery time. It was 
developed in the Netherlands and has been used in occupational 
health practice and academic research in many studies [3,26]. 
Moreover, it has been translated into several languages and used 
in academic research in countries, such as Brazil and Italy [27,28]. 

One of the most relevant factors influencing recovery from work 
is the level of control over recovery opportunities during work 
shifts including the interface between the shifts and the personal 
sphere [16]. The recovery opportunities scale (RO) assesses 
workers’ opportunities to take breaks, pauses and days from work. 
It aims at situational characteristics that enable individuals to 
recuperate from work effort. Both the NFR and the RO scales have 
been used with different occupations and have been found to have 
good reliability and validity [3,5,29]. 

Despite the large number of studies using these scales an 
examination of the literature indicated that, to date, no studies have 
adapted the scales to the Swedish occupational context.

 Therefore, the objectives of this study were to translate and 
adapt the NFR and RO to the Swedish language. The translation 
was conducted in accordance with the guidelines for cross-
cultural adaptation of self-report measures on health proposed by 
Beaton [30]. The validity of the scales was explored by testing the 
correlations between the Swedish versions of the RO and NFR and 
the Demand Control Questionnaire [31], Influence at Work scale and 
the Possibilities for Development scale both from the Copenhagen 
Psycho Social Questionnaire [32], the single-item version of the 
Work Ability Index [33] and the Vitality scale from SF-36 [34]. The 
reliability of both scales was tested through Cronbach’s alpha, the 
intra-class correlation coefficient (ICC), the split half reliability, 
items-total correlation, and alpha-if-item-deleted. Additionally, 
exploratory factor analyses were performed. 

Methods 

Procedure
This study was performed in two stages. In the first stage, the 

two scales NFR and RO, were translated into Swedish and culturally 
adapted to the Swedish environment. In the second stage, the 
scales were tested among a larger group of employees to assess the 
reliability and validity of the scales for application among Swedish 
employees.

Cross-cultural adaptation process 
The Swedish version of the NFR is called “Behov av 

återhämtning”, and RO is called “Återhämtningsmöjligheter”. 
Both scales were translated from the original Dutch versions of 
the scale. The translation was conducted in accordance with the 
guidelines for cross-cultural adaptation of self-report measures 
on health proposed by Beaton [30]. According to the authors, the 
term “cross-cultural adaptation” involves a process that considers 
both language and cultural adaptation issues. Five stages are 
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recommended in this process: initial translation, synthesis of the 
translations, back translation, expert committee, and pretesting. 
The initial translation into Swedish was performed individually by 
three professional translators. One of the translators was aware 
of the concepts investigated by the questionnaire, and two of the 
translators were naive translators (not aware of the concepts and 
no background in the psychological/medical field). 

Two of the translators and a recording observer (KW) 
synthesized the results of the translations into one common version 
of the scales. This version was then re-translated into Dutch by two 
other naive translators. At this point the original authors of the 
questionnaires were invited to comment on the back translations. 
At the next stage, an expert committee consisting of five experts was 
nominated-one Swedish language professional/researcher, one 
Dutch language professional/researcher, one bilingual translator, 
one child psychologist with knowledge of the Dutch language, and 
two of the authors (KW and KG). The committee reviewed and 
compared the common translations, the back translations, and 
the original scales. Decisions were made on the basis of semantic 
equivalence, idiomatic equivalence, experiential equivalence, 
conceptual equivalence, and simplicity, and pre-final version of the 
scales were developed. Written recordings from the earlier stages 
of the adaptation process were used during the committee meeting, 
which was also recorded, aiming at the adaptation process ahead.

 Pretesting was performed to verify whether the Swedish 
version of the scales was equivalent to the original scales and 
whether the target group would understand it accurately. Beaton 
[30] recommended a sample of at least 30 workers be taken in 
this stage. Overall, a sample of 32 workers with different levels 
of education (8 men and 24 women, mean age 45 years) were 
asked to read the scales, fully explain their answers, and report 
any difficulty. Beaton’s [30] recommendation is that if 15% of the 
participants have difficulty understanding the questions, or if the 
interpretations of the questions do not have the same meaning as in 
the original scale, the questions be reformulated. This was the case 
for one of the questions in the RO referring to whether the worker 
can be called in on a day off. This question was subsequently revised 
slightly. 

Psychometric testing 
To test the psychometric properties of the Swedish final 

versions of the Swedish NFR (Sw-NFR) and Swedish RO (Sw-
RO) scales, a sample of participants from different occupational 
groups were invited to participate. Overall, 200 questionnaires 
were distributed to workers via union representatives. The union 
representatives received 25 questionnaires each, which they 
distributed to workers within different occupations, including 
cemetery workers; emergency services personnel, postal workers, 
assistant nurses, and registered nurses. Instructions on how to 
complete the questionnaire were included in the document together 
with a stamped return envelope addressed to the researchers. 
In addition, 120 of the participants were invited to complete the 
questionnaires twice. The interval between the tests was one week, 
as recommended by Terwee [35].

Measures 
NFR is a dichotomous scale that consisted of 11 items. In 

the Swedish version the dichotomous answers from the original 
scale were changed to: 0=never, 1=sometimes, 2=often, 3=always. 
“Always” indicates an unfavorable situation, except for item 4, 
where the scoring is reversed. The total score ranges from 0 to 33, 
where higher scores indicate a higher need for recovery. The RO 
consists of 9 items with answering categories never, sometimes, 
often, always scored 0-3. The total score ranges from 0 to 27 and 
a higher score indicate a higher level of recovery opportunities. 
Typical items of the NFR are ‘At the end of the working day I am 
really feeling worn-out’ and I find it hard to relax at the end of a 
working day”? Typical items of the RO include “Can you interrupt 
your work if you find it necessary to do so´ and “are your working 
hours arranged well?”.

 Job demands were measured by the Demand subscale (5 items) 
from the Demand Control Questionnaire [31]. This demand scale 
mirrors load from work in terms of quantitative demands, speed, 
and time pressure.

 Control was measured by several scales. The Swedish version 
of the Control scale (6 items) was derived from the Demand Control 
Questionnaire [31]. This control instrument assesses monotony, 
professional developmental opportunities, and influence over work 
task. Two further control scales were selected from the Swedish 
version of the Copenhagen Psycho Social Questionnaire (COPSOQ) 
[32]. The Influence at Work scale (4 items) assesses influence 
concerning the work situation, including the choice of with whom 
to work and the content of work. The ‘Possibilities for Development 
scale’ (5 items) mirrors professional developmental opportunities.

 The Vitality scale (4 items) from SF-36 [34] was used to measure 
health. Vitality is operationalized in terms of having experienced 
alertness and strength, having felt energetic, and conversely, and 
having felt worn out. The single-item version of the Work Ability 
Index [33] was included to measure work ability. This single item, 
with a range of scores from 1 to 10, rates current work ability in 
comparison to lifetime best work ability. 

Participants 
The study sample size was estimated on the basis of Terwee 

[35] suggestion that at least 50 participants were necessary for 
reliability and construct validity and at least 100 participants 
for internal consistency. The participants were recruited from 
four different professions in terms of assistant nurses, cemetery 
workers, postal employees and hospital nurses. Two hundred 
questionnaires were packed in bundles of 25 and distributed 
to union safety officers. The authors were known to the safety 
officers due to educational activities. During the first test round 
173 questionnaires were distributed at the work places. During 
the retest round 118 questionnaires were distributed (see Stability 
test-retest). The hospital nurses were only asked to participate in 
the first round. In total 142 participants completed the Sw-RO, 38 
men and 103 women, mean age 46 years (SD=12). One participant 
did not complete details regarding age and gender but completed 
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the rest of the questionnaire and was therefore included in the 
analyses. Overall, 146 participants completed the Sw-RO, 38 men 
and 108 women, mean age 46 years (SD=12). In addition, 84 
participants answered the Sw-RO and Sw-NFR twice.

Data Analysis 
All statistical analyses were performed using SPSS 18.0 for 

Windows.

Validity of the swedish recovery opportunities (Sw-Ro) 
scale

To assess convergent construct validity of the Sw-RO, the 
participants were asked to complete the Swedish version of the 
control scale from the Demand Control Questionnaire [31] at the 
same time as they completed the Sw-RO. The scale was expected to 
show a positive correlation with the Sw-RO.

 To assess convergent construct validity of the Sw-RO, the 
participants were asked to complete the Control scales influence 
and developmental opportunities from the Copenhagen Psycho 
Social Questionnaire (COPSOQ) [32] at the same time as they 
completed the Sw-RO. Both COPSOQ scales were expected to show 
a positive correlation with the Sw-RO.

 To assess the association with the health scale Sw-NFR and 
recovery opportunities, participants completed the Sw-RO at the 
same time as they completed the Sw-NFR. The scales were expected 
to show a negative correlation.

 In order to assess the association with a health scale other than 
the Sw-NFR, participants completed the Vitality scale from SF-36 
[34] at the same time as they completed the Sw-RO. The scales were 
expected to show a positive correlation.

 To assess the association with another health scale the 
participants completed the single-item version of the Work Ability 
Index [33] at the same time as they completed the Sw-RO. The 
scales were expected to show a positive correlation. To assess the 
association with psychosocial work characteristics the participants 
completed the Demand subscale from the Demand Control 
Questionnaire [31] at the same time as they completed the Sw-RO. 
The scales were expected to show a negative correlation. 

Validity of the Swedish Need for Recovery (Sw-NFR) scale
To test the convergent construct validity of the Sw-NFR, the 

Swedish version of the Vitality scale from SF-36 [34] was included. 
The participants answered the Vitality scale at the same time as 
they completed the Sw-NFR. This scale was expected to show a 
negative correlation with the Sw-NFR. To further test the convergent 
construct validity of the Sw-NFR, participants answered the single-
item version of the Work Ability Index [33] at the same time as they 
completed the Sw-NFR. This scale was expected to have a negative 
correlation with the Sw-NFR.

 To assess the association with psychosocial work 
characteristics participants answered the Demand subscale from 
the Demand Control Questionnaire [31] at the same time as they 
completed the Sw-NFR. The scales were expected to have a positive 

correlation. To further assess the association with psychosocial 
work characteristics participants completed the Control scale from 
the Demand Control Questionnaire [31] at the same time as they 
completed the Sw-NFR. This scale was expected to have a negative 
correlation with the Sw-NFR. 

To further assess the association with psychosocial work 
characteristics participants completed the Swedish version of the 
control scales Influence at Work and Possibilities for Development 
from the COPSOQ [32] at the same time as they completed the Sw-
NFR. These scales were expected to show a negative correlation 
with the Sw-NFR. 

Reliability 
Reliability may be accessed through internal consistency 

and stability. To assess internal consistency of the Sw-RO, all the 
participants (n=142) who had participated in the validity tests were 
included in the analysis. This was also the case for the assessment 
of internal consistency of the Sw-NFR. For the participants who 
had answered the scales twice (n=84) for the stability test, the 
first score was included in the analysis of internal consistency. 
Cronbach’s alpha was used to assess internal consistency of both 
Sw-RO and Sw-NFR. Terwee [35] propose a criterion of 0.70 and 
0.95 as a measure of good internal consistency.

 The stability of the Sw-RO and Sw-NFR was assessed in a 
subgroup of 84 workers who completed the questionnaires twice. 
The interclass correlation coefficient (ICC) was used to verify the 
stability of both of the scales in the test and retest. It has been 
proposed that the reliability can be positively rated when the ICC is 
at least 0.70 in a sample size of at least 50 patients [35].

Factor analysis 
An exploratory factor analysis (EFA) with oblique rotation was 

performed regarding both scales. An Eigenvalue greater than one 
was used to determine number of factors. 

Ethics 
All participants were informed about the aim of the study and 

signed a consent form. The research proposal was approved by the 
Gothenburg board of ethics: Dnr 139-14.

Result

Cross-cultural adaptation process 
The translation and back translation processes were relatively 

straightforward. The expert review committee found a few minor 
discrepancies between the original version and the translation. 
Each discrepancy was discussed by the expert committee, and the 
most adequate wording was chosen. In addition, the word order 
was discussed for some items. The level of formality was discussed 
for some words; for example, the term “arranged” in item 7 in the 
Sw-RO was discussed, as the first word used was more formal and 
was consequently replaced with a more common word. In the Sw-
NFR the term “evening meal”, in item 4, was discussed from an 
experiential equivalence perspective. The expert committee agreed 
on the Swedish term “kvällsmat”, which translates as evening meal. 
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Because of the change from dichotomous to four-point frequency-
related answer categories, any words that denoted frequency was 
removed from the following items in Sw-NFR: 4,5,8,10,11.

During pretesting, some participants had problems answering 
item 6 in the Sw-RO, Can you be obliged to work on a holiday day? 
A number of participants (administrative staff) explained that their 
employers probably had the legal right to require them to work on 
a holiday day, but that this never happened in reality. Because of 

this, the item was changed to Does it happen that you have to work 
on a holiday day? The new version of the item was then tested with 
15 participants with no further issues. The final Sw-Ro and Sw-NFR 
were proposed on the basis of the results from the pretesting. 

Psychometric properties 
Construct validity of the Sw-RO: (Table 1) presents the 

correlations for all the study variables.

Table 1: Correlations for all study variables in terms of Need for recovery after work (Sw-NFR) and Recovery Opportunities related to work shifts 
(Sw-RO). Job demands and Control were measured by the Demand subscale (Demand Control Questionnaire). Control was further recorded by 
Influence at Work scale and ‘Possibilities for Development scale’ from Copenhagen Psycho Social Questionnaire (COPSOQ). The health scales were 
the Vitality scale from SF-36 and the single item Work Ability Index.

Sw-NFR Control WAI Sw-RO
Influence

COPSOQ

Possibilities

COPSOQ Vitality Demands Age

Sw-NFR 
Spearman’s rho 
Sign. (2-tailed)

N

1

146

-0.047

0.572

144

-0.469

0.000

146

-0.493

0.000

142

-0.303

0.000

146

-0.038

0.650

146

-0.674

0.000

146

0.44

0.000

143

0.080

0.340

145

Control 
Spearman’s rho

Sign. (2-tailed)

N

-0.047

0.572

144

1

151

0.169

0.038

151

0.164

0.050

143

0.447

0.000

151

0.692

0.000

151

0.147

0.071

151

-0.048

0.564

149

-0.23

0.005

150

WAI Spearman’s 
rho

Sign. (2-tailed)

N

-0.469

0.000

146

0.169

0.038

151

1

153

0.301

0.000

144

0.22

0.006

153

0.27

0.001

153

0.525

0.000

153

-0.21

0.010

150

-0.061

0.454

152

Sw-RO 
Spearman’s rho

Sign. (2-tailed)

N

-0.493

0

142

0.164

0.050

143

0.301

0.000

144

1

144

0.462

0.000

144

-0.034

0.688

144

0.456

0.000

144

-0.325

0.000

141

-0.066

0.435

143

Influence-
COPSOQ 

Spearman’s rho

Sign. (2-tailed)

N

-0.303

0.000

146

0.447

0.000

151

0.22

0.006

153

0.462

0.000

144

1

153

0.226

0.005

153

0.354

0.000

153

-0.247

0.002

150

-0.180

0.027

152

Development-
COPSOQ 

Spearman’s rho

Sign. (2-tailed)

N

-0.038

0.65

146

0.692

0.000

151

0.27

0.001

153

-0.034

0.688

144

-0.226

0.005

153

1

153

0.156

0.055

153

0.085

0.298

150

-0.259

0.001

152

Vitality 
Spearman’s rho

Sign. (2-tailed)

N

-0.674

0.000

146

0.147

0.071

151

0.525

0.000

153

0.456

0.000

144

0.354

0.000

153

0.156

0.055

153

1

153

-0.394

0.000

150

-0.032

0.695

152
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Demands 
Spearman’s rho

Sign. (2-tailed)

N

0.44

0.000

143

-0.048

0.564

149

-0.21

0.01

150

-0.325

0.000 

141

-0.247

0.002

150

0.085

0.298

150

-0.394

0.000 

150

1

150

0.133

0.107

149

Age Spearman’s 
rho

Sign. (2-tailed)

N

0.08

0.34

145

-0.23

0.005

150

-.061

0.454

152

-.066

0.435

143

-0.18

0.027

152

-0.259

0.001

152

-0.032

0.695

152

0.133

0.107

149

1

152

Sw- NFR- Need for Recovery scale (Swedish version), WAI- Work Ability Index; Sw-RO- Recovery Opportunities scale (Swedish version); 
COPSOQ- Copenhagen Psycho Social Questionnaire

A significant positive correlation was found between Sw-RO 
score and the Influence at Work control scale from the COPSOQ 
(p<0.001), with a medium level of correlation (r=0.46).

A nonsignificant negative correlation was found between Sw-
RO the Possibilities for Development control scale from the COPSOQ 
(p>0.05), with a low level of correlation (r=-0.03). 

A significant negative correlation was found between Sw-RO 
score and the Demand scale from the Demand Control Questionnaire 
(p<0.001), with a medium level of correlation (r=-0.33).

A significant correlation was found between Sw-RO score 
and the Control scale from the Demand Control Questionnaire 
(p<0.001), with a low level of correlation (r=0.16).

A significant negative correlation was found between Sw-RO 
score and the Sw-NFR scale (p<0.001), with a medium level of 
correlation (r=-0.49).

A significant positive correlation was found between Sw-RO 
score and the Vitality scale (p<0.001), with a medium level of 
correlation (r=0.46).

A significant positive correlation was found between Sw-
RO score and the single-item version of the Work Ability Index 
(p<0.001), with a medium level of correlation (r=0.30).

Construct validity of the Sw-NFR
As can be seen in Table 1, a significant negative correlation 

was found between Sw-NFR score and the Vitality scale from SF-36 

(p<0.001), (r=0.674): the convergent validity was good.

A significant negative correlation was found between Sw-NFR 
score and the single-item version of the WAI (p<0.001), (r=-0.47): 
the convergent validity found was moderate.

A significant negative correlation was found between Sw-NFR 
score and the Sw-RO scale (p<0.001), (r=-0.49): the convergent 
validity found was moderate.

A significant positive correlation was found between Sw-NFR 
score and the Demand scale from the Demand Control Questionnaire 
(p<0.001), with a medium level of correlation (r=0.44).

A not significant negative correlation was found between 
Sw-NFR score and the Control scale from the Demand Control 
Questionnaire (p>0.05), with a low level of correlation (r=-0.05).

A significant negative correlation was found between Sw-NFR 
score and the Influence at Work control scale from the COPSOQ 
(p<0.000), with a medium level of correlation (r=-0.30). 

A not significant correlation was found between Sw-NFR score 
and the Possibilities for Development scale from the COPSOQ. 
(p>0.05), with a low level of correlation (r=-0.04). 

Stability test-retest 
Good stability for the test-retest scores was found for the Sw-

RO (ICC=0.909, p<0.001) among 84 participants. Similarly, good 
stability was found for the Sw-NFR (ICC=0.911, p<0.001) among 84 
participants. 

Internal consistency 
Table 2: Results of corrected item-total correlation and Cronbach’s alpha if items deleted one at a time from the scale Recovery 
Opportunities (Sw-RO) related to work shifts.

Item in Sw-RO Corrected item-total correlation Cronbach’s alpha if item 
deleted

1. Can you interrupt your work if you find I necessary to do so? 0.566 0.744

2. Can you determine yourself the beginning and the end of your working day? 0.491 0.784

3. Can you decide yourself to take a break? 0.397 0.796

4. Can you take holidays when it suits you? 0.42 0.792

5. Can you take a day off when it suits you? 0.621 0.768

6. Can you be obliged to work on a holyday day? 0.28 0.807

7. Are your working hours and free days arranged well? 0.639 0.763
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8. Do you have the possibility of working hours which suit the particular 
requirements of your private life? 0.588 0.77

9. Is you private life adversely affected by irregular working hours? 0.453 0.789
Sw-RO- Recovery Opportunities scale (Swedish version)

Internal consitency
Good internal consistency was found for the Sw-RO (Cronbach’s 

alpha=0.803) among 142 participants, considering all 9 items. 
Similarly, good internal consistency was found for the Sw-NFR 

(Cronbach’s alpha=0.901) among 146 participants, considering all 
11 items. The split half reliability for the Sw-RO was 0.651, and for 
the Sw-NFR it was 0.892. In Tables 2 & 3 the items-total correlation 
and alpha-if-item-deleted are reported for each of the items on the 
Sw-RO and Sw-NFR.

Table 3: Results of corrected item-total correlation and Cronbach’s alpha if items deleted one at a time from the scale of Need for 
recovery (Sw-NFR) after work.

Item in Sw-NFR Corrected item-total correlation Cronbach’s alpha if item deleted

1.   I find it hard to relax at the end of a working day 0.625 0.893

2. At the end of a working day I am really feeling worn-out 0.732 0.888

3. My job causes me to feel rather exhausted at the end of a working day 0.764 0.886

4.  I am still feeling fresh after supper 0.514 0.899

5.    I am able to relax only on a second day off 0.619 0.895

6.  I have trouble concentration in the hours off after my working day 0.656 0.892

7.  I find it hard to show interest in other people when I just came home 
from work 0.742 0.886

8.    It takes me over one hour to feel fully recovered after work 0.621 0.894

9.   When I get home, people should leave me alone for some time 0.702 0.889

10.  After a working day I am often too tired to start other activities 0.676 0.891

11.  During the last part of the working day I cannot optimally perform my 
job because of fatigue 0.438 0.902

Sw-NFR, Need for Recovery scale (Swedish version)

Principal Component Analysis Sw-RO
An exploratory Principal Component Analysis was performed 

with Sw-RO. The measure of sampling adequacy (Bartlett’s statistic) 
was significant (χ2=355,186, df=36, p<0.001) with Kaiser-Meyer-
Olkin index at 0.80. These measures indicated that the data was 
appropriate for factor analysis [34]. The exploratory factor analysis 
showed that two factors emerged with an Eigenvalue greater than 
1. Results of the scree plot suggested this is in accordance with 
two factors were 53% of the variance explained by the two factors. 
Factor 1 could be defined by items concerning influence regarding 

the interface between life outside work, e.g. taking a day off or the 
work shifts being well scheduled from the perspective of recovery.

 One item covering influence over the internal recovery of 
taking breaks during work also loaded on factor 1. Factor 2 could be 
defined by mainly two items concerning influence over daily hours 
of work and breaks during these hours. The item concerning actual 
scheduling of shifts from the perspective of recovery, the item of 
influence over taking a day off and the item concerning influence 
over breaks loaded on both factors but with an overweight on factor 
1. See Table 4 for factor loadings for all items in Sw-RO. 

Table 4: The scale Recovery Opportunities (Sw-RO) related to work shifts. A two-factor solution after Oblimin rotation with Kaiser Normalization.

Component 1 2

1.        Can you interrupt your work if you find I necessary to do so? 0.509 0.345

2.     Can you determine yourself the beginning and the end of your working day? 0.093 0.795

3.    Can you decide yourself to take a break? -0.08 0.91

4.      Can you take holidays when it suits you? 0.693 -0.125

5.         Can you take a day off when it suits you? 0.694 0.158

6.         Can you be obliged to work on a holyday day? -0.464 0.085

7.       Are your working hours and free days arranged well? 0.653 0.24

8.      Do you have the possibility of working hours which suit the particular requirements of your private life? 0.743 0.05

9.               Is you private life adversely affected by irregular working hours? -0.66 0.042
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Principal Component Analysis Sw-NFR
An exploratory Principal Component Analysis was performed 

with Sw-NFR. The measure of sampling adequacy (Bartlett’s 
statistic) was significant (χ2=769,32, df=55, p <0.001) with Kaiser-
Meyer-Olkin index at 0.92. These measures indicated that the data 
was appropriate for factor analysis [36]. The exploratory factor 
analysis showed that one factor emerged with an Eigenvalue greater 

than 1. Results of the screed plot suggested this is essentially in 
accordance with one factor were 52% of the variance explained 
by this first and single factor. In terms of loadings, a homogeneous 
group of items ranged from .692-.897. The highest loadings 
belonged to items concerning exhaustion and lack of interest in 
other people after the shift with. An item concerning fatigue during 
the last hours of the work day had a loading of .51. See Table 5 for 
factor loadings for all items in Sw-RO. 

Table 5: The scale of Need for recovery (Sw-NFR) after work. A one-factor solution after Oblimin rotation with Kaiser normalization.

component 1

1.      I find it hard to relax at the end of a working day 0.697

2.     At the end of a working day I am really feeling worn-out 0.797

3.    My job causes me to feel rather exhausted at the end of a working day 0.827

4.    I am still feeling fresh after supper -0.601

5.    I am able to relax only on a second day off 0.693

6.    I have trouble concentration in the hours off after my working day 0.723

7.   I find it hard to show interest in other people when I just came home from work 0.797

8.    It takes me over one hour to feel fully recovered after work 0.694

9.     When I get home, people should leave me alone for some time 0.769

10.    After a working day I am often too tired to start other activities 0.747

11.    During the last part of the working day I cannot optimally perform my job because of fatigue 0.512

Discussion 
A cultural adaptation of the RO and NFR was made and both 

measures showed good stability, internal consistency, and expected 
construct validity. Regarding the construct validity, a significant 
positive low-level correlation was found between Sw-RO score and 
the Swedish version of the control scale from the Demand Control 
Questionnaire. There was a positive medium-sized correlation 
between the Sw-RO and the Swedish version of the Influence at 
Work scale from the COPSOQ. This result is in accordance with van 
Veldhoven [16], who found significant medium-sized correlations 
between decision latitude and recovery opportunities in three 
large samples. They argued that the two different manifestations of 
control at work in reality play separate roles concerning the impact 
of psychosocial job demands on individual’s health. Thereby, 
correlation between qualities of decision latitude and recovery 
opportunities should not be so high as to make a fact of control over 
breaks, work hours, and holidays redundant.

The separate role played by recovery opportunities is 
supported by a study by Kiss [7], examining COPSOQ I and COPSOQ 
II scales and the prediction of NFR scores. The researchers found 
that control over, for example, short breaks and holidays was the 
only “control” factor that significantly predicted NFR. In parallel, 
the Sw-RO was the “control” work characteristic that had by far the 
strongest correlative association with the Sw-NFR. The demand 
scale from the Demand Control Questionnaire showed the second 
strongest correlative association with the Sw-NFR. The present 
result showing an association between the Karasek-Theorell 
demand scale but not the control scale with a health measure was 
also reported from a Swedish study on the stress-energy model 
[37] suggesting an importance role for control over detachment 
“breaks” for health.

 Nonsignificant/low correlations were found between the 
COPSOQ Possibilities for Development scale and the Sw-RO, and 
the correlation between Sw-RO score and the Swedish version 
of the control scale from the Demand Control Questionnaire was 
low. From the perspective of face and expected construct validity 
this seems right. The items of the Sw-RO concern the personal 
sphere and personal needs and their interface with the work shifts. 
In this respect the Karasek-Theorell [31] control scale and the 
COPSOQ Possibilities for Development scale both work almost in 
the opposite direction, since they record the focus on current work 
tasks and skills development in relation to these and future tasks. 
This focus or orientation of the control span towards work tasks 
carries a potential risk of narrowing attention towards work to 
such a degree that it fosters mental absorption by the work tasks. 

From a more theoretical point of view Allen [38] discussed 
absorption on the basis of detachment. In the words of Allen [38] 
the effect from absorption on detachment ranges from a mild and 
normal level to the extreme, and “to be absorbed in one domain is to 
be detached from others. Thus focused attention entails a balance 
between absorption-engagement and detachment-disengagement.” 
Regarding recovery from work recent findings on the role of 
attachment to the personal sphere allowed by detachment from 
work seem relevant and detachment from work as a prerequisite 
for successful recovery is stressed by e.g. Sonnentag [17]. Geurtz 
[39] discussed the role of control in the work situation from the 
perspective of making way for mini-breaks thereby avoiding, e.g. 
strain injuries. An important role of control in job design could 
be protection against ‘invasive’ absorption while producing micro 
detachment (mental mini-breaks) from work, in turn making way 
for detachment from work after the shifts. Therefore, recovery 
opportunities may counteract absorption by allowing ongoing 
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“healthy” switches between attachment and detachment thus 
ensuring attachment to the personal space. A “detachment”-
promoting role of being able to control the personal space of, 
for example, breaks was also suggested by Kiss [7]. This need to 
prevent absorption from work tasks is also underlined by the fact 
that stress in itself is known to narrow attention [40] thereby 
linking with absorption and potentially making detachment from 
work more difficult.

 Through principal component analysis, the RO instrument was 
mirrored by two factors. The first and largest of these factors is 
usually the most informative by comprising the largest proportion 
of the total variance. Regarding RO the first factor could be said 
to mirror degrees of freedom in life regarding recovery. Although 
parallel the factors were not entirely separable into two different 
theoretical constructs. The two factor model with in fact three out 
of nine items (with loadings≥.3) common to both factors raises 
questions if a more general phenomenon of recovery from work 
load is captured by both factors together in terms of covering and 
quantifying aspects of the personal life space that theoretically 
allows detachment from work thereby facilitating recovery from 
work demands. In contrast the single principal component of NFR 
instead shows work related fatigue which is an outcome measure 
in part resulting from the interplay between work demands and 
resources to meet these demands. A relationship between NFR 
and the resource measure of RO is also shown by a medium level 
correlation.

The Sw-NFR was found to be a reliable instrument for the sample 
studied. It met with the criteria for adequate internal consistency 
and stability. This is in line with previous studies that have found 
that Cronbach’s alpha and the ICC of the NFR scale are good [25]. 
Regarding the construct validity, there was a strong correlation 
between the Sw-NFR and the Swedish version of the Vitality scale 
from SF-36. This indicates that these scales are measuring similar 
but not identical concepts. Moriguchi [27] and van Veldhoven [3] 
have suggested that SF-36 could be more sensitive, measuring 
chronic fatigue, whereas the NFR is a shorter-term fatigue measure. 
The corrected item-total correlation score for the Sw-NFR indicated 
that question 7, I cannot really show any interest in other people 
when I have just come home myself, had the highest correlation with 
the rest of the scale. Thus, this question appears to capture the 
notion of need for recovery. 

Interest is part of positive affect and a growing body of 
research suggests that positive affect could play an important 
part in psychological and physical well-being [41]. Moreover, 
detachment from work and shifting attention to something else 
is very important in the recovery process. “Something else” also 
plays an important role in down regulating the physiological stress 
response [42]. Question 11, A feeling of tiredness prevents me from 
doing my work as well as I normally would during the last part of 
the working day, had the lowest level of correlation with the rest of 
the scale. This phenomenon may correspond to an observation by 
Aronsson [14] on employees protecting their performance in spite 
of being insufficiently recovered.

Conclusion
Both the Sw-RO and the Sw-NFR showed effective qualities with 

good stability, internal consistency, and expected construct validity. 
The instruments confirmed findings from other countries regarding 
correlations with well-established instruments including the 
meaning of work demands for both measurements. The meaning of 
the control scale RO value for the NFR value supports suggestions 
that detachment from work is important for recovery and health.
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