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Abstract.
BACKGROUND: There is a need to shift from biomedical and pathogenic approaches to salutogenic approach.
OBJECTIVE: To validate the Finnish version of the SHIS by testing its psychometric properties in care workers and to
assess the SHIS score over time.
METHODS: We first conducted a survey in 2020 (T1) and tested the psychometric properties of SHIS among care workers.
We repeated the survey in spring 2022 (T2) among the same subjects. We analyzed the changes in SHIS, self-rated health
(SRH), work ability (WAS), sickness absence and occupational calling between T1 and T2. Thereafter, we compared changes
between health care sectors’ and the other sectors’ care workers.
RESULTS: The results showed an increase in positive health measured with the SHIS and the occupational calling, a decrease
in the SRH, and an increase in the number of sickness-related absences among all the care workers between T1 and T2. There
was no change in their WAS. The health care workers had a lower SHIS than the other sectors’ care workers in both T1 and
T2, but the increase in their SHIS was parallel to that of the other workers.
CONCLUSION: SHIS is a useful and reliable measure of positive health and can be used in studies when determining
subjective health instead of, or in addition to, diagnoses. It was able to detect the health changes caused by the COVID-19
pandemic. SHIS is capable of capturing the underlying salutogenic approach of health promotive resources.
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1. Introduction

Positive health focuses on capabilities and is
a more comprehensive conceptualization of health
than the original definition of health by the World
Health Organization [1]. More than merely achiev-
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ing a degree of wellness, the positive health concept
sees health as a resource for everyday life. This
understanding was conceptualized in the WHO’s
Ottawa Charter [2]. The salutogenic model of health
introduced the health continuum, where health is
understood as a movement in a continuum on an axis
of total ill-health to total health. It seeks to find condi-
tions that generate and improve health, i.e., to create
positive health rather than concentrate on illness [3].
Bauer et al. [4] recognized the need to develop the
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original idea of health by embedding a positive health
continuum from Antonovsky’s model. Health care
systems in Western countries need this shift from
biomedical and pathogenic approaches to this saluto-
genic approach [5].

A core concept of the salutogenic model of health
is the sense of coherence (SOC), which is an individ-
ual’s perception of life as comprehensible (structured,
organized, and consistent), manageable (can be dealt
with due to the availability of enough resources), and
meaningful (worthy of investment and engagement).
Based on empirical evidence, SOC can promote and
maintain positive health [6]. This is because while
Antonovsky [3] stated that stressors will always be
with us, we can manage the tension with which
we humans respond to such stressors by, according
to Mittelmark and Bauer [7], learning to mobi-
lize our resources, such as our health. Antonovsky
[8] and Antonovsky and Sourani [9] added that
SOC strengthens when we have enough mobilizable
resources to resist stressors.

A tool for measuring positive health based on
salutogenic orientation is the Salutogenic Health
Indicator Scale (SHIS). Developed by Bringsén et al.
in 2009 [10], SHIS holistically considers well-being’s
physical, mental, and social dimensions and does not
forget illness, as it can prevent people from achiev-
ing their goals [10]. Thus, SHIS considers health
a vital resource for achieving individual goals and
coping with everyday strains. On the other hand,
work is one of the main resources that can pro-
duce, maintain and promote health, or lead to illness
[11].

SHIS was first validated in hospital staff (n = 483)
[10]. Bringsén et al. [10] drew out two factors of
SHIS from an exploratory factor analysis (EFA):
the subject’s intrapersonal characteristics (�=0.90)
and interactive functions (�=0.84). The internal con-
sistency of the full scale was found to have been
excellent (�=0.92). However, subsequent studies
considered the scale one-dimensional. Nilsson Lind-
ström et al. [12] conducted cognitive interviews to
assess the validity of SHIS, and the results showed
that SHIS had high validity from a qualitative per-
spective. Garmy et al. [13] validated the psychometric
properties of SHIS in an adolescent population and
found it one-dimensional. Warne et al. [14] adapted
a shorter version of SHIS, the Positive Health Scale
(PHS), to measure adolescents’ health.

SHIS has since been used in studies, often in the
context of work and particularly among health care
workers. A high SHIS score has been associated with

supportive working conditions [15], positive internal
work experiences [15–19], time experience in work
[20], work-life balance [17, 21], energy [18], and
recovery [17]. Bergström et al. [22] found that after
relocation to open-plan offices, workers’ SHIS scores
decreased, and Hansen et al. [23] showed that leader-
based workplace health interventions in small-scale
enterprises improved workers’ SHIS scores. Also,
Persson et al. [16] found that belongingness in one’s
work team and positive relationships with managers
and care recipients were significant predictors of a
high SHIS score among health care workers. In a
comprehensive review, Masanotti et al. [24] showed
that the salutogenic model provides a solid theoretical
basis for examining work organization in health care.
A healthy working environment fosters health work-
ers’ positive health. Therefore, resolving the effects of
stress and its management at an individual level may
not resolve challenges in health care organizations.
[25].

This study covered a period of 18 months of the
COVID-19 pandemic, from fall 2020 to spring 2022.
The COVID-19 outbreak in 2020 evolved from an
acute to a chronic stress situation [26] and has con-
tinued to 2022. In line with the salutogenic model, the
measurement of individuals’ SOC predicted changes
in their psychopathological symptoms from before
the COVID-19 outbreak to after its outbreak [27]. The
results showed that higher levels of SOC buffered the
negative impact of COVID-19 stressors on general
health. Broetje et al. [28] demonstrated in a lon-
gitudinal study how job resources were related to
coherence at work, which had a reciprocal relation
to SOC. Notably, nurses experienced high levels of
burnout during the COVID-19 pandemic [29]. During
the pandemic’s peak, nurses’ employment and work-
ing conditions were associated with poor physical and
mental health [30].

SHIS has not been used in studies during the
COVID-19 pandemic to survey the effect of a pan-
demic on positive health. However, the positive health
model of Huber [31] was used to study older peo-
ple’s experiences at the start of the pandemic [32].
The cross-sectional study of Moens et al. [32] mea-
sured changes in positive health based on self-reports
of recent experiences and experiences a year earlier
and showed a decrease in positive health.

1.1. Aims

This study has two objectives: (1) to validate the
Finnish version of the SHIS by testing its psychome-
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tric properties in care workers (Phase 1) and (2) to
assess the SHIS score over time (Phase 2).

2. Methods

2.1. Study design

This study was conducted in two phases (Fig. 1).
Phase 1 was a cross-sectional descriptive study of the
validity of SHIS conducted in Finland in the fall of
2020 (T1). For the study, we followed the COSMIN
(Consensus-based standards for selecting health mea-
surement instruments) methodology [33]. Phase 2
was an 18-month follow-up longitudinal survey of the
Phase 1 volunteer participants (n = 3,174) in spring
2022 (T2). For this phase, we followed the STROBE
(Strengthening the reporting of observational stud-
ies in epidemiology) guidelines for reporting cohort
studies [34].

2.2. Study context

This study included an extensive range of care
sector workers in health care, social services, early

education, school assistance, and youth services.
Examples of these professions are workers in child-
care, elderly care, and health care of all types. Care
work constitutes a substantial labor market globally.
A third of European women are employed in the
care sector [35]. In Finland, the sector is female-
dominated, and most women therein are registered
nurses (requiring a bachelor’s degree) and practical
nurses (requiring a professional degree). Finland is
undergoing a remarkable reform in health and social
services. The principal aim of the reform is to shift
the focus from treatment to prevention, which, in the
long term, is expected to decrease costs and help
to prioritize the use of resources to reduce health
inequalities. There are considerable health inequal-
ities in Finland in several dimensions: geographic,
educational, gender, and ethnic. Therefore, introduc-
ing all means of reliably assessing population health
from the resource-based perspective is highly timely.

2.3. Data collection and participants

Survey data were collected from members of
three trade unions and one workforce leasing com-
pany (N = 93,000) between September and November

Fig. 1. Flowchart of the study.
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2020 on the online survey site webropol.com. The
three trade unions represented public and private
sector workers in health care, social services, early
education and childcare, and youth services. We
asked the human resources personnel of two of the
trade unions and the workforce leasing company to
send their members our invitations to participate in
this study, and one trade union advertised this study in
its monthly newsletter. Two reminders were sent. The
care workers were informed that they could partici-
pate in this study by responding to the webropol.com
questionnaire. The only inclusion criterion was age:
the respondent had to be between 15 and 74 years.
A total of 7,925 workers participated, translating
to a response rate of 9%. Seven participants were
excluded because they did not give their informed
consent. In addition, we excluded the participants
with more than 50% missing responses. Thus, the
final sample size was 7,863 care workers. The most
common profession was a practical nurse (69%), fol-
lowed by social sector workers (19%), such as social
assistants and social counselors.

In Phase 2, a questionnaire was sent to the T1
respondents who consented to participate in the
follow-up survey and gave their email addresses.
The questionnaire was sent to 3,174 care workers, of
whom 2,117 responded, for a response rate of 67%.
Their age and gender were similar to those who were
unwilling to participate in the follow-up survey. How-
ever, the latter had a significantly higher educational
attainment than the Phase 2 participants.

2.4. Measures

SHIS includes 12 statements that answer the fol-
lowing question: “How have you felt in the last
four weeks with regard to the following?” The state-
ments describe experiences of energy, state of morale,
tension, sleep, concentration, creativity, resolution,
expression of feelings, illness, energy level, social
capacity, and physical function. The statements are
presented in the form of a semantic differential, where
options range from positive to negative on a scale of
6 to 1, respectively. Examples of statements are “In
the last four weeks, I have felt alert (6)” and “In the
last four weeks, I have felt exhausted (1).” SHIS can
be used as a one-dimensional index of health, with
the total score ranging from 12 to 72, where a higher
score indicates better health.

The authors of SHIS [10] were permitted to trans-
late the English version of the SHIS in this study
to Finnish. The first author of this study translated

the scale into Finnish, and then an official translator
back-translated it into English. The translations were
assessed and discussed in a research group in both
phases. The final questions were tested with a group
of 10 nurses and researchers and proved clear and
easy to answer.

The self-rated health (SRH) was measured with
one question about the respondent’s current health
state. The score ranged from 1 (Poor) to 5 (Good).
SRH is a one-item measure of a person’s perceived
health status widely used in population-based epi-
demiological studies. It can describe health close to
how a qualitative continuum describes it, as defined
in the salutogenic approach [9]. It can be positive
or negative [36]. Furthermore, it predicts all-cause
mortality and morbidity [37].

The work ability score (WAS) measures a person’s
perceived work ability with one question, the answer
to which is scored on a scale of 0 (Totally disabled)
to 10 (Excellent work ability). WAS is the first item
in the larger-scale Work Ability Index (WAI), but it
can measure work ability as reliably as the WAI [38].
It predicts disability pension, long sick leaves, and
health-related quality of life [39].

The Calling and Vocation Questionnaire (CVQ)
measures a person’s perceived calling [40] with 12
statements. An example of a statement is, “I believe
that I have been called to my current line of work.” All
the statements were assessed on a scale of 1 (Not at
all true of me) to 4 (Absolutely true of me). The total
score was the sum of the scores for all the statements
and thus ranged from 12 to 48. A higher total score
indicated a higher level of perceived calling.

2.5. Statistical analyses

We assessed the types of missing data with Lit-
tle’s MCAR test, assuming that if p > .05, data
were missing completely at random. The incom-
pleteness of the data due to missing responses for
each item was considered acceptable if it was ≤ 5%.
The psychometric properties of SHIS were tested
using exploratory factor analysis (EFA), reliability
analysis, and assessment of criterion validity [41].
Concerning our sample size (n = 7,863), it was not
only suitable for factor analysis because it was > 300,
but it can even be considered excellent because
it was > 1,000 [42]. Before running the EFA, we
assessed the suitability of our data for factor analy-
sis with the Kaiser-Meyer-Olkin (KMO) Measure of
Sampling Adequacy and Bartlett’s Test of Sphericity
[41]. A KMO index > 0.50 and a significant (p < .05)



M. Hult and T. Välimäki / Care workers’ positive health during the COVID-19 pandemic 1293

Bartlett’s Test of Sphericity indicated that our data
were suitable for factor analysis. Inter-item corre-
lations of r > 0.3 were also checked and set as an
inclusion criterion for data suitability.

We assessed data dimensionality and homogeneity
with EFA because earlier psychometric assessments
of SHIS were somewhat contradictory [10, 13].
We applied EFA with principal component analysis
and oblique factor rotation to allow for correlations
between the factors [41]. In earlier studies, SHIS was
shown to load either on one or two factors; when
our data loaded on two factors, they were expected
to be correlated. To determine the number of factors,
we used eigenvalues > 1 and investigated scree plots
[43]. The relevant factor structure was assessed with
communalities > 0.40 and variances of loadings of at
least 60%.

We also run confirmatory factor analysis (CFA)
to confirm the scale structure [44]. Chi-square good-
ness of fit test (with a level p > 0.05) was used to
evaluate whether a model departs significantly from
one that fits exactly the data. Model fit was assessed
acceptable when the following fit indices, the Normed
fit index (NFI), Comparative fit index (CFI), Rela-
tive fit index (RFI), Incremental fit index (IFI), and
Tucker-Lewis index (TLI) were ≥ 0.90. Last, the root
mean-square error of approximation (RMSEA) was
considered a good fit if < 0.05.

Scale reliability was assessed as internal consis-
tency, and a Cronbach’s alpha coefficient value of
0.70 was considered acceptable. We assessed the
convergent validity of the SHIS score with health
indicators such as the SRH, sickness-related absence,
WAS, and perceived calling (CVQ) as Pearson’s
correlation coefficients. We hypothesized that SHIS
correlates positively with SRH, WAS, and CVQ and
negatively with sickness-related absence. We also
compared the SHIS scores of the health care workers
and the other sectors’ workers with ANOVA (Anal-
ysis of variance) to assess the known-group validity
[42]. We hypothesized that the health care workers
would have lower SHIS scores than the other sec-
tors’ workers. This is because of the burden of the
COVID-19 pandemic, the ensuing lack of personnel,
and problems with the working conditions even in
the pre-pandemic era, which were associated with
decreased well-being.

To analyze the SHIS scores over time, we first
assessed the reliability of SHIS in T2 with Cronbach’s
alpha. Then, we compared the SHIS, SRH, sickness-
related absence, WAS, and CVQ values of all 2,117
workers T1 and T2 using repeated measures ANOVA.

Finally, we ran repeated measures generalized linear
regression to determine the measures of the health
care workers and other sectors’ workers in T1 and
T2. The significance was set at p < .05. All the tests
were performed with SPSS version 27.

2.6. Ethics approval and consent to participate

This study was performed in line with the prin-
ciples of the Declaration of Helsinki. According
to Finnish law, this type of study does not need
ethical approval. However, the Institutional Review
Boards (IRBs) of the participating trade unions and
workforce leasing company gave the authors their
permission to collect their members’ data. The partic-
ipants were asked in an online form for their informed
consent to participate in this study and to have their
results published before they were asked to answer
the questionnaire.

3. Results

The participants were mostly women (93%), half
of them were aged between 35 and 54 years, and
most of them were permanently employed (82%),
had a professional degree (79%), and were working
in health care (38%). Table 1 shows the participant
profiles.

The SHIS items had very few missing values
(0.3–0.6%), and the data were missing completely at
random (p = .919). The data were suitable for factor
analysis because the KMO index was 0.95, and the
BTS was significant (p < .001). Also, all the inter-item
correlations were significant (p < .01), ranging from
r = 0.393 to r = 0.795, and all the items were applied
in the EFA. The eigenvalues showed that only one
factor (eigenvalue > 1) was extracted. This explains
the 62.7% of the variance, which is acceptable. All
the communalities were > 0.40 and varied from 0.41
to 0.78 (Table 2). The SHIS showed high internal con-
sistency (�=0.94), and the deletion of any item would
not have raised Cronbach’s alpha.

Results from the CFA for unidimensional struc-
ture showed a good model fit as χ²(4)=9,080,
p = 0.59 when variances were allowed to corre-
late. Also, fit indices were excellent (NFI = 1,000;
RFI = 0,998; IFI = 1,000; TLI = 0,999; CFI = 1,000
and RMSEA = 0,013).

SHIS was correlated strongly with SHR (r = 0.65)
and WAS (r = 0.65); moderately with CVQ (r = 0.32);
and negatively with sickness-related absence
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Table 1
Characteristics of care workers in T1 (n = 7,863)

Mean (SD) n %

Age, years 48.2 (10.9)
<35 1,050 13.4
35–54 3,929 50.0
≥55 2,722 34.6

Gender
Male 469 6.0
Female 7,290 92.7

Other or don’t want to tell 74 0.9
Education

Professional degree 6,173 78.5
Bachelor’s degree or higher 1,663 21.1

Sector
Health care 2,970 37.8
Social services 2,736 34.8
Education 2,082 26.6
Othera 40 0.5

Profession
Practical nurse 5,417 68.7
Registered nurse 444 5.7
Social worker 1,494 19.0
Early education teacher 140 1.8
Otherb 127 1.6

Employment type
Permanent 6,409 81.5
Temporary 1,373 17.5

aTrade, service sector, etc. bSecretaries, cleaners, et al.

Table 2
Communalities, factor loadings, means (SD), and missing values

of SHIS among care workers in T1 (n = 7,863)

SHIS items Communalities Factor M (SD)
loadings

Energy experience 0.72 0.85 3.49 (1.42)
State of morale 0.74 0.86 3.84 (1.24)
Tension 0.72 0.85 3.74 (1.30)
Sleep 0.53 0.73 3.51 (1.48)
Concentration 0.72 0.85 3.76 (1.29)
Creativity 0.49 0.70 3.37 (1.34)
Resolution 0.58 0.76 3.97 (1.21)
Expression of feelings 0.62 0.79 4.13 (1.31)
Illness 0.59 0.77 3.85 (1.41)
Energy level 0.78 0.89 3.59 (1.33)
Social capacity 0.41 0.64 4.84 (1.04)
Physical function 0.61 0.78 3.92 (1.41)
Total score 45.9 (12.49)

SD: Standard deviation. SHIS: Salutogenic Health Indicator Scale.

(r = -0.20). All the correlations were significant
(p < .05). The test of known-group validity con-
firmed our hypothesis, since the health care workers
(M = 43.95, SD = 12.68) had significantly (p < .001)
lower scores in SHIS than the other professionals
(M = 47.11, SD = 12.22).

The Cronbach’s alpha in T2 (�=0.94) was as good
as in T1. The SHIS score was higher in T2 than in

Table 3
Means (SD) of the SHIS and test factors in T1 and T2 (n = 2,117)

T1 T2

M SD M SD p

SHIS 45.03 12.59 46.05 12.44 .004
SRH 3.70 1.03 3.63 0.97 .012
Sickness-related absence 16.18 33.88 20.08 40.11 .001
WAS 7.21 2.04 7.32 1.91 .057
CVQ 31.28 7.07 32.54 7.08 <.001

SHIS: Salutogenic Health Indicator Scale. SRH: Self-Rated
Health. WAS: Work Ability Score. CVQ: Calling and Vocation
Questionnaire.

T1 (Table 3). The SRH was significantly lower, and
the CVQ was significantly higher in T2. The sickness-
related absence increased significantly between 2020
and 2022. The WAS was higher in T2 than in T1,
although the change was not significant.

The SHIS scores of the health care workers were
significantly lower in T1 (M = 44.08, SD = 12.06) and
T2 (M = 45.10, SD = 12.60) than the SHIS scores of
the other sectors’ workers (M = 45.64, SD = 12.83 and
M = 46.62, SD = 12.28, respectively). The change in
SHIS in time between the two sectors (Fig. 2) did not
differ significantly [F(1,2102) = 0.005, p = .946].

4. Discussion

This study validated SHIS, which measures subjec-
tive health and considers a person’s perception of his
or her positive health. Our results showed that SHIS
is a valid and reliable instrument for adult workers
as it can accurately detect changes in their perceived
positive health over time. Interestingly, our study also
showed that the SHIS scores of all the workers in T2
were higher than in T1. This finding contrasts with
the wealth of research evidence on the adverse health
effects of the COVID-19 pandemic [26]. However,
in line with earlier evidence [27], this study showed
lower perceived health of health care workers than of
other sectors’ care workers.

SHIS can show a person’s conception of life as
comprehensible, manageable, and meaningful, which
reflects the person’s mobilizable resource of positive
health. Particularly interesting in our findings is the
increase in calling during the pandemic. Our study
suggests that despite the burden of the COVID-19
pandemic, it bared the meaningfulness and impor-
tance of the care workers’ profession, which gave
them positive energy and well-being. Meaningful
work is an essential dimension of nurses’ occupa-
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Fig. 2. Change in the SHIS between the two time points among healthcare workers (n = 822) and other sectors’ workers (n = 1,286).

tional calling that helps them engage in work and
empowers them to cope with the burden of work
[45]. Zhu et al. [46] showed that during the COVID-
19 pandemic, nurses’ daily work emergencies were
positively associated with their daily assessed call-
ing. However, in ordinary times, the calling is more
or less permanent [47]. While nurses were fighting
COVID-19 on the front lines, their calling might have
shone, and their positive health might have improved
because they finally became visible in society [48].
To conclude, our findings suggest that during the
COVID-19 pandemic, one of the resources of pos-
itive health for nurses was (meaningful) work, which
is also one of the crucial determinants of health [49].

Our findings propose that SRH and salutogenic
perception of health are two distinct constructs, even
though they are strongly correlated. A comparison
of the two health measurement instruments, SHIS
and SRH, shows that SHIS clearly covers health per-
ception more broadly than SRH. On the other hand,
the one-item SRH may indicate a person’s physical
condition more accurately, as it was found to predict
morbidity and mortality [50]. Our results showed a
decrease in SRH during the COVID-19 pandemic,
which is in line with the result of previous research
[51]. In another research, the decrease in SRH was
more significant in women than in men, even with-
out COVID-19 symptoms [52]. Of all the health care
workers, nurses were the most exposed to the virus,
as they worked in high-risk environments and care
units. More than 3,000 nurses have died during the

pandemic [27, 53]. However, increased burnout and
a decline in mental health appear to have caused the
greatest harm to nurses during the pandemic [26].

As expected, the health care workers had lower
SHIS scores than the other sectors’ workers, and the
difference between their SHIS scores remained sim-
ilar between T1 and T2. Our results, which showed
lower SHIS scores among the health care workers,
registered nurses, and practical nurses, might reflect
the global problems in nursing. The severe shortage of
nurses [54] is one of the reasons for their poor work-
ing conditions and increasing physical, mental, and
emotional burdens [55]. Other reasons are poor pay,
lack of recognition and appreciation of the profes-
sion [48], and problems with management [56]. All
these challenges detrimentally affect nurses’ well-
being. While flexible working arrangements, which
changed the time and place of work, have been asso-
ciated with better health during the pandemic [57],
such flexibilities affected nurses very little, if at all,
during and before the pandemic.

To our knowledge, this study is the only one that
performed salutogenic positive health measurements
in the COVID-19 pandemic era. However, several
studies have investigated SOC, which is expected to
decrease with adversity [58]. Danioni et al. [59] iden-
tified SOC profiles among adult Italians at the start
of the pandemic and after four months based on two
dimensions: combined comprehensibility and man-
ageability and meaningfulness. They identified seven
profiles, the most common of which was stability
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in comprehensibility and manageability and a down-
ward trajectory in meaningfulness. These results raise
two questions: first, whether it is possible to distin-
guish between the dimensions of SOC, and second,
whether such a short follow-up period as four months
can show reliable changes.

4.1. Limitations

This study’s strength is its longitudinal design,
which covered 18 months of the current COVID-
19 pandemic. However, the results should be viewed
with caution, as the response rate for the first data
collection round was only 9%. In addition to the bur-
den of the COVID-19 pandemic, the low response
rate might have been due to the inability of the
researchers to communicate directly with the target
group. In addition, one union advertised the study in
its membership newsletter instead of sending emails,
which may have further decreased the response rate.
Because of the risk of bias due to the low response
rate, we compared the first and last respondents, as
the last respondents were assumed to be equivalent
to the non-respondents [60]. However, there was no
statistical difference in the age, gender distribution,
and level of education of the two groups. According
to the Finnish Nurses’ Association, the study par-
ticipants represented well Finnish nurses’ age and
gender distribution [61]. The second data collection
response rate was adequate (67%). We compared
the first-round respondents willing to participate in
a follow-up survey with the non-willing first-round
respondents and found no significant differences in
their background and characteristics. Of course, all
our health measurements were based on self-reports.
The use of registers would yield more reliable health
status results.

5. Conclusion

Our findings showed that the COVID-19 pandemic
was burdensome but, at the same time, provided
care workers with meaningful work experience. The
SHIS reliably assessed the positive health of the
care workers and the changes therein over time. This
short health scale could be used in population stud-
ies that conceive health as a holistic resource beyond
epidemiological and pathogenic paradigms. A saluto-
genic approach to health is needed as health systems
shift their focus and resources from treatment to pre-
vention.
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