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Abstract

Purpose To assess the association of back pain and treatment-seeking behavior for such pain with work-related emotional
burden (regret about care), regret coping strategies, and physical burden among newly practicing nurses.

Methods We used data from the Impact of Care-related Regret Upon Sleep (ICARUS) cohort collected between 05.2017
and 07.2018 using web-based surveys (weekly for measures of emotional burden, physical burden and coping strategies, and
monthly for back pain and seeking care). We investigated immediate associations and temporal influences between burdens
and back pain with linear mixed models and cross-lagged Bayesian models, respectively. Coefficients were standardized to
allow comparison between burdens. Logistic regression was used to examine the association of burdens with seeking care.
Results Among 105 nurses with an average follow-up of 3 months, 80 reported at least one episode of back pain. Neither
physical nor emotional burdens had an immediate association with back pain. However, number of days with back pain in a
given month was associated with an increase in both burdens during the previous month, with similar degrees of association
(emotional: b=0.24, physical: b=0.21). Decision to seek treatment was associated with an increase in back pain frequency
(OR 1.12, p=0.04) and intensity (OR 1.80, p=0.002) and a decrease in emotional burden (OR 0.95, p=0.03). Coping
strategies were associated neither with the occurrence of back pain nor with care-seeking.

Conclusion While both emotional and physical burdens were associated with increased frequency of back pain the following
month, emotional burden additionally showed a negative association with the decision to seek care.

Keywords Back pain - Emotional burden - Physical burden - Regret - Seeking healthcare

P< Maha E. Ibrahim
maha.ibrahim @med.suez.edu.eg

Division of Rheumatology, Beau Sejour Hospital, Geneva
University Hospitals, 1205 Geneva, Switzerland

Department of Physical Medicine, Rheumatology
and Rehabilitation, Suez Canal University, Ismailia, Egypt

Quality of Care Service, Geneva University Hospitals,
Geneva, Switzerland

Department of Readaptation and Geriatrics, University
of Geneva, Geneva, Switzerland

> Swiss NCCR “LIVES: Overcoming Vulnerability: Life
Course Perspectives”, University of Geneva, Geneva,
Switzerland

Institute of Sociological Research, University of Geneva,
Switzerland Centre, Geneva, Switzerland

Centre for Epidemiology Versus Arthritis, Centre

for Musculoskeletal Research, Faculty of Biology, Medicine
and Health, University of Manchester, Manchester Academic
Health Science, Manchester, UK

Department of Occupational and Environmental Medicine,
Odense University Hospital, Odense, Denmark

National Center of Psychotraumatology, Department
of Psychology, University of Southern Denmark, Odense,
Denmark

@ Springer


http://orcid.org/0000-0003-2577-1111
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-019-02405-4&domain=pdf

1302

Quality of Life Research (2020) 29:1301-1310

Introduction

Back pain is a major health issue of the working popu-
lation [1], ranked among the top single causes of work
absenteeism in the Western world [2]. Nurses have one
of the highest levels of back problems among all occupa-
tional groups [3], and being a nurse was found to be an
independent risk factor for spinal pain [4]. In addition to
its significant personal and societal costs [5], back pain has
an impact on nurses’ work efficiency [6], job satisfaction
[7], and absenteeism [7, 8]. Moreover, occupational back
pain among nurses was associated with poor quality of
life [9-11] and it was found that scores measuring quality
of life correlated with pain and disability scores of back
pain [12—-14]. Because of its high prevalence and negative
impacts on health and productivity, a better understand-
ing of the factors influencing the occurrence of back pain
among nurses is warranted.

Initially, mechanical factors were seen as the most influ-
ential factors for the development of back pain among
nurses [15, 16]. However, the widely accepted biopsycho-
social model [17] now recognizes back pain as being more
than a simple anatomical or physiological derangement of
the spine mechanics. In addition to physical loading, poor
ergonomics, and reduced back muscle endurance, psy-
chosocial factors profoundly influence back pain among
healthcare workers. These include prior psychological
conditions [18, 19], night shift work [20], perceived lack
of encouraging culture [21], work conflicts [22], and per-
ceived lack of support at work [7, 21, 23]. These factors
affect the workers’ perception of pain [24] as well as their
care-seeking behavior [24-26].

In addition to factors related to their work environment,
nurses face many emotional challenges that are associated
with providing nursing care [27]. These arise from the
need to respond to life-threatening situations and to make
critical decisions about the best possible care for patients
in a context with prevailing pressure and uncertainty. Such
challenges can elicit various emotional states including
moral distress [28], perception of inappropriate care provi-
sion [29, 30], loss of control during the process of patient
care [31], as well as regret following errors [32, 33].

Regret is an emotion experienced when one believes
that the current situation would have had a better outcome
if one had behaved differently [34]. It is a normal and
frequently experienced emotion [35] that plays a key role
in decision-making [36]. Although regret can be benefi-
cial in promoting positive change in clinical practice [37],
previous studies have shown that it has a negative effect
on self-rated health and sick leave [38], job satisfaction
and turnover intention [39, 40], insomnia severity [41],
and on sleep patterns among healthcare professionals
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[42]. However, to the best of our knowledge, no study has
yet investigated whether regret can also influence physi-
cal health outcomes, such as back pain, or the decision
of nurses to seek medical care for treating this problem.
Additionally, comparisons of the relative impact of physi-
cal and emotional burdens are scarce and not focused on
nurses.

Therefore, the aim of the present study was to assess the
association of work-related regret (one of the emotional
components of the biopsychosocial model), intense physi-
cal activity at work (the physical component), and coping
strategies with back pain among a cohort of professional
nurses. Additionally, we assessed whether regret and cop-
ing strategies were associated with the decision of nurses to
seek medical care for back pain, as such decision is critical
to ensure effective secondary prevention.

Methods
Study design and participants

Data for this study were derived from the Impact of CAre-
related Regret Upon Sleep (ICARUS) cohort study [43].
ICARUS is an international study that aims to collect longi-
tudinal data on the association between care-related regret
and various health and psychological outcomes. The studied
sample included newly practicing nurses recruited in the last
year of their study and working in acute care hospitals and
clinics selected from a random sample of French, English,
German, or Danish-speaking countries (e.g., Australia, Aus-
tria, Botswana, Canada, Denmark, France, Haiti, Ireland,
Kenya, United Kingdom, and United States of America).
The ICARUS cohort study consists of a web-based survey
with weekly assessments during the first year, followed by
6-month assessments in the second and third years. The
data collection started in May 2017 and is still ongoing.
For the current analysis, the data were extracted from the
ICARUS database in July 2018. To be included in the ana-
lyzed sample, participants had to be nurses, speak French,
English, German, or Danish, and complete the web survey
that included questions on back pain. Back pain was assessed
each month. We excluded respondents who had not provided
care to patients in the last 6 months. As an incentive, a small
donation to a charity (Theodora Foundation) of 0.5 Swiss
franc (CHF) for each completed survey was made. This
study was approved by all relevant local Ethics Committees,
and all participants signed informed consent forms. See [42]
for more details on the ICARUS protocol.
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Measures
Outcomes

Back pain was the main outcome variable. Participants were
asked to report how many days per month they experienced
back pain (0-31), the intensity of their back pain on a scale
from 1 to 10, and the number of days during the previous
month where the pain exceeded 2 on a scale from 1 to 10.
These questions were formulated according to the standard-
ized definition of back pain episodes [44, 45]. They are com-
monly used to assess the occurrence, frequency, intensity,
and duration of back pain.

Decision to seek medical care was obtained by asking
participants whether they sought medical care (consulta-
tion, medication, physiotherapy, or other) for their back pain.
Only the 80 nurses who had at least 1 day of back pain were
asked to answer this item.

Both outcomes were assessed monthly.

Explanatory variables

Number of recent regrets was assessed by using a single
item: “During the last week, how many patient-care situ-
ations have there been in which you experienced regret?”,
with an open (numerical) answer.

Regret intensity was assessed by using the following sin-
gle item [42]: “What would you say is the average level
of intensity of your feelings of regret about the situations
that happened last week?”, with 10 ordinal response options
ranging from O (null) to 10 (very high). If participants
reported no regret over the last 7 days, a mean intensity of
0 was inputted.

Coping strategies were assessed by using the Care-
related Regret Coping Scale for Healthcare Profession-
als (RCS-HCP) [46]. The RCS-HCP evaluates the use of

A
Regret intensity week 0.01 Regret intensity week
Month m Month m +1
0.24 011
Back Pain 0.63" Back Pain
Month m Month m +1

Fig. 1 Cross-lagged associations (standardized coefficients) between
a regret intensity and number of days with back pain and b between
physical burden and number of days with back pain. *The credible

different coping strategies nurses may employ to deal with
care-related regret. The scale contains 15 items divided into
3 subscales: problem-focused strategies, emotion-focused
adaptive strategies, and emotion-focused maladaptive strat-
egies. Respondents answered to each item on a four-point
Likert scale ranging from 1 (never or almost never) to 4
(always or almost always).

Intense physical burden was assessed in the part of the
survey focused on work activities by using a single item:
“During the last week, how many days did you do vigorous
physical activity for at least 10 min,” with a scale ranging
from “no day” to ““7 days.”

Covariates

The following variables were included as covariates in the
models: for the nurses, age, gender, number of night shifts,
and sick leaves. For the regretted patient-care situation,
number of perceived consequences for the patient (sup-
plementary supervision, resuscitation measures, prolonged
hospitalization, and physical or psychological permanent
impairment) and perceived medical errors (yes/no).

All explanatory variables and covariates were assessed
weekly. Yet, in this study, we only used data assessed at the
same time point as that of the back pain measurement.

Statistical analyses

We performed univariable and multivariable linear mixed
models to assess the association of emotional and physical
burdens with back pain at the same time point, adjusting
for covariates. Visual inspection of residual plots showed
that the assumptions were respected, and analyses with Pois-
son linear mixed models found similar results. We further
tested the circular influence between regret and back pain in
a series of cross-lagged Bayesian models. In these models,

B
Physical burden week 0.11 Physical burden week
Month m Month m +1
0.21%* 0.00
Back Pain 0.63" Back Pain
Month m Month m +1

interval does not include 0. The Bayesian cross-lagged models do not
allow adjustment for covariates
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we estimated the cross-lagged association of regret at a given
time with back pain of the following month, simultaneously
with the cross-lagged association of back pain in a given
month with regret 1 month later (Fig. 1). To examine the
main direction of the influence, we compared the strength of
the cross-lagged associations using the standardized within-
person coefficients. All analyses were performed with R
using lme4, ImerTest, coda, R20penBUGS packages, and
penBUGS [47]. Finally, we used logistic mixed-effect mod-
els to examine the associations of regret with decision to
seek medical care for back pain. Nagelkerke pseudoR* was
estimated to determine the percentage of variance explained.
To compare the associations of back pain with emotional
and physical burden, these models were also tested using
intense physical burdens instead of regret. We also exam-
ined whether coping strategies explained the associations
between regret and the two outcomes (i.e., back pain and
decision to seek medical care) in two ways. First, we ran the
same analyses, adjusting for coping strategies. Second, we
examined interaction effects of coping style with emotional
and physical burdens.

Results
Descriptive results

A total of 105 nurses (346 observations) followed for
4 months on average, were included. Of these, 58 nurses
had at least 1 day of back pain on their first measurement
after enrollment. During the whole follow-up period, 80
nurses had at least 1 day of back pain. Those 80 nurses were
included in the sample for the decision to seek medical
care analysis. On the first measurement, the average num-
ber of days with back pain during the previous month was
4.30+6.42 and the average number of regrets in 1 week was
0.62+ 0.97. Among the 58 nurses (55%) who had at least
on 1 day of back pain on the first measurement, the average
number of days with back pain in 1 month was 7.7+6.8.
Among the 40 nurses (38%) who experienced at least one
regret on the first measurement, the average regret intensity
was 4.57+ 2.29. Furthermore, throughout the study duration,
34 nurses out of 80 who had at least one day of back pain
(43%) had taken the decision to seek medical care because
of back pain (Table 1).

Association of regret and regret coping
strategies with back pain at the same time point
(cross-sectional) (Table 2)

Number of days with back pain was not associated with

regret (number of regrets and regret intensity), regret coping
strategies, intense physical burden, and the other covariates
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Table 1 Participants’ characteristics on the first occasion of measure-
ment (N=105)

Mean® SD¢
Outcome
Number of days with back pain 4.30 6.42
Decision to seek medical care® (yes; %) 34 433
Emotional burden
Regret intensity® 4.57 2.29
Number of regrets 0.62 0.97
Coping strategies use (from 1 rarely to 4 almost

always)

Problem-focused strategies 2.37 0.64
Emotion-focused adaptive strategies 243 0.63
Emotion-focused maladaptive strategies 1.98 0.73
Physical burden® 0.78 1.19
Covariates
Age 29.7 11.2
Gender (women; %) 101 96.2
Number of night shifts 0.65 1.30
Perceived consequences for the patient? 0.32 0.66
Perceived medical error? (Yes; %) 20.0 50%
Number of sick leave 0.09 0.46

*For decision to seek medical care, the variable was available for par-
ticipants who reported back pain (n=_80)

®For physical burden, the variable was available only for a subset of
participant (n=95)

“When not specified otherwise

dFor these variables, the descriptive statistics were calculated on the
sample of nurses who experienced at least one regret at the first occa-
sion of measurement (n =40)

at the same time point, either in the univariable or in the
multivariable models (although some marginal associations
emerged in the multivariable model).

Association of regret and physical burden with back
pain at a 1-month interval (cross-lagged Bayesian
models; Table 3)

Regret

Regret intensity was variable over time and intensity at one
time point was not associated with intensity at the next time
point. In contrast, the number of days with back pain in a
given month was associated with the number of days with
back pain in the following month (by,ek pain—sback pain = 0-62,
95% credible interval: [0.36, 0.87]). Cross-lagged associa-
tions of regret on back pain were significant, whereas back
pain on regret was not. Specifically, regret intensity in a
given week was significantly associated with an increased
number of days with back pain in the following month
(b =0.24, 95% credible interval: [0.02,

regret intensity—back pain



Quality of Life Research (2020) 29:1301-1310

1305

Table 2 Linear mixed models for number of days with back pain and
test of mediation with coping strategies

Outcome: number of days with Univariable Multivariable

back pain models models

Fixed effects b p value b p value

Emotional burden

Regret intensity 0.11 0.300 0.35 0.074

Number of regrets —0.18 0.618 —-0.94 0.083

Coping strategies

Problem-focused 0.54 0.358 0.64 0.350

Emotion-focused adaptive -0.41 0.470 -0.62 0.358

Emotion-focused maladaptive -0.66 0.225 —-1.09 0.063

Physical burden® —-0.09 0.736

Covariates

Duration of follow-up (month) 0.03 0.268 0.02 0.375

Gender (ref: male) 1.32 0.175 2.66 0.465

Number of night shifts 0.16 0.455 0.15 0.497

Perceived consequences for the 0.97 0.272 0.65 0.516
patient

Perceived medical error 0.08 0911 -0.09 0.923

Number of sick leave -0.89 0.268 —-0.85 0.289

*For physical burden, the variable was available only for a subset of
participant (n=95)

0.47]). A 4-point change in regret intensity (range 0—10) was
associated with about one more day with back pain in the
following month. Conversely, number of days with back pain
in a given month was not associated with regret intensity one
month later. No association was observed between number
of regrets and number of days with back pain.

Physical burden

Intense physical activities were also variable over time and
the burdens at one time point were not associated with the
burden at the next time point. Cross-lagged associations
of intense physical burden on back pain were significant,
whereas back pain on physical burden was not. Specifically,
intense physical burden in a given week was significantly
associated with an increased number of days with back pain
in the fOHOWiI‘lg month (bintense physical burdens—back pain — 0.21,
95% credible interval: [0.07, 0.35]). A 5-point change in

intense physical burden (range 0-7) in a given week was
associated with about one more day with back pain in the
following month. Conversely, number of days with back pain
in a given month was not associated with intense physical
burden one month later.

Magnitude of emotional and physical burdens

The magnitude of the association between regret inten-
sity and the number of days with back pain in the follow-
ing month was quite similar to the association between
intense physical burden and the number of days with back
pain in the following month (5,gre( intensity—sback pain 0-24 Vs.
ﬂimense physical burdens back pain — 0.21 )

Associations of regret and regret coping strategies
with the decision to seek medical care for back pain
(Table 4)

Univariate models

Decision to seek medical care for back pain was positively
associated with the number of days with back pain (Odds
Ratio (OR) 1.12, p=0.022, Nagelkerke pseudoR*>=0.11)
and with average back pain intensity (OR 1.80, p=0.002,
Nagelkerke pseudoR?>=0.21). Moreover, number of regrets
was associated with a decreased chance of seeking medical
care (OR 0.82, p=0.022, Nagelkerke pseudoR?=0.25). By
contrast, intensity of regret was not associated with the deci-
sion to seek medical care. To better reflect the overall regret
experience, we built a variable multiplying the number of
regrets with the intensity of regret (e.g., 3 regrets with an
average intensity of 6 would yield a score of 18). This over-
all regret experience was also linked to a decrease in the
odds of seeking medical care (OR 0.95, p=0.026). Coping
strategies, intense physical burden, and the covariates were
not significantly associated with the decision to seek medical
care for back pain.

Multivariable models
The models were adjusted for the frequency (i.e., number of

days of back pain) and intensity of back pain as these vari-
ables could be meaningful confounders of the association

Table 3 Raw and standardized
coefficients for the cross-

Burdens to back pain

Back pain to burdens

lagged models examining the

Raw (95% credible interval) Std

Raw (95% credible interval)  Std

associations of the number

of days with back pain with Regret intensity 0.53 (0.00;1.08) 0.24  0.11 (-0.04;0.26) 0.27
emotional and physical burdens Number of regrets 1.09 (- 0.10;2.25) 0.21  0.00 (—0.04;0.04) 0.00
Intense physical activities  0.70(0.04;1.35) 0.21 0.00 (—0.09;0.09) 0.04

Std within-person standardized coefficient
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Table 4 Association of regrets
and regret coping strategies
with the decision to undertake

Outcome: decision to seek medical care for back pain

Univariable model

a therapeutic approach for the
back pain

Fixed effects OR (95% CI) p value
Back pain experiences

Number of days with back pain 1.12 (1.05; 1.22) 0.022
Number of days with back pain with intensity > 2 1.12 (1.01; 1.24) 0.040
Average back pain intensity 1.80 (1.25; 2.59) 0.002
Weekly regret experiences

Regret intensity 0.83 (0.64; 1.06) 0.131
Number of regrets 0.82 (0.68; 0.97) 0.022
Overall regret experience 0.95 (0.91; 0.99) 0.026
Physical burden® 1.27 (0.79; 1.98) 0.344
Weekly regret coping strategies

Problem-focused 0.84 (0.42; 1.71) 0.635
Emotion-focused adaptive 1.25 (0.57; 2.85) 0.548
Emotion-focused maladaptive 0.95(0.47; 1.91) 0.888
Covariates

Gender (ref: male) 1.34 (0.08; 22.1) 0.841
Number of night shifts 1.05(0.92; 1.21) 0.471
Perceived consequences for the patient 0.66 (0.16; 2.80) 0.580
Perceived medical error 0.31(0.08; 1.14) 0.079
Number of sick leave 2.94 (0.50; 17.28) 0.235

“For physical burden, the variable was available only for a subset of participant (n=67). Overall regret
experience was computed as number of regrets multiplied by the average regret intensity

between burden and back pain. The decision to seek medi-
cal care for back pain remained negatively associated with
the number of regrets (OR 0.81, p=0.025) and remained
unrelated with intensity of regret. The association between
the overall regretted experiences and the decision to seek
medical care for back pain remained significant (OR 0.95,
p=0.033). The overall regretted experience explained more
variance of the decision to seek medical care (Nagelkerke
pseudoR?=0.34) than number of regrets alone (Nagelkerke
pseudoR?=0.32) or regret intensity alone (Nagelkerke
pseudoR?=0.26). The physical burden explained less vari-
ance in the decision to seek medical care than the emotional
burden (Nagelkerke pseudoR?*=0.25).

Discussion

The present study aimed to examine the relative contribution
of care-related emotional burden and physical burden to (1)
occurrence of back pain among nurses and (2) decision of
nurses to seek medical care for back pain. Results showed
no immediate cross-sectional association of emotional and
physical burdens to back pain. However, when the relation-
ship was examined over time, it revealed a unidirectional
temporal relationship between emotional burden and back
pain in the following month—higher regret intensity was
associated with an increased number of days with back pain
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in the following month. The examination of a relationship
between negative emotional processes and pain has begun
decades ago [48] and has since evolved to give rise to the
now widely accepted biopsychosocial model [49]. It is now
known that negative emotional states affect physical health
in various ways [50]. Consistent with previous research on
psychological distress [51], fear avoidance [52], depression
[53], and stress [54], this research shows for the first time
that a relationship exists between regret, a normal and com-
mon emotion, and the occurrence of back pain.

These findings add empirical evidence that work-related
psychological risk factors contribute to occupational back
pain. Several studies have examined effects of social sup-
port at work [55], hostile work environment [56], job control
[23], and job security [57] on occurrence of back pain in
occupational populations. However, to the best of our knowl-
edge, this is the first study to explore the association between
care-related regret and back pain. Because regret is a non-
pathological, and frequently encountered emotional experi-
ence among nurses, these findings shed light on the process
underlying the occurrence of back pain among this occupa-
tional cohort. The observation that regret could influence
physical health was also consistent with previous studies
showing that emotional experiences can have adverse effects
across domains of psychological and physical functioning
[58]. Moreover, the current findings are in line with previ-
ous studies showing that care-related regret were associated
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with sleep problems [42], insomnia severity [41], higher sick
leave and poorer self-rated health [38], as well as lower job
satisfaction and higher turnover intention [39, 40].

Unlike our current results, these previous studies found
that coping strategies partly explained the association
between regret exposure and these outcomes. Our findings,
however, are supported by a recent systematic review reveal-
ing that most studies show no direct associations between
emotional regulation strategies and pain [59]. Rather, coping
strategies are viewed as secondary risk factors, which do not
affect pain intensity, but influence the overall well-being,
functioning, and quality of life of individuals with pain. Still,
emotional regulation seems to be a good target for pain pre-
vention and management programs [60].

The study also examined the effect of physical burden
on back pain, and an association was found between intense
physical activities at work and back pain in the following
month. These associations were quite similar in terms of
magnitude to those found for regret intensity and back pain,
thereby suggesting that emotional burden is linked to the
occurrence of back pain to the same extent as physical bur-
den. These findings, although preliminary, may have impor-
tant implications for the design of programs to reduce back
pain among nurses. Benefits of occupational back pain inter-
ventions designed to reduce physical demands have been
found to be small and of limited cost-effectiveness [61, 62].
In addition, the psychosocial components are often over-
looked in these programs [23]. Management of chronic back
pain in non-occupational settings has progressed towards
multidisciplinary biopsychosocial approaches [63, 64],
which seem to provide more benefit to patients than physi-
cally based interventions [65]. Addressing emotional issues
in work-related interventions is still in its infancy [66], but it
has the potential to improve the effectiveness of these inter-
ventions in reducing the burden of back pain among nurses.

The decision to seek medical care for back pain was
increased for nurses with higher number of days with back
pain and higher back pain intensity, in line with studies
showing that back pain intensity influences the decision
to seek medical care [67]. We found a negative association
between regret experiences and decision to seek medical
care: the more healthcare professionals experienced regret,
the less they sought medical care. In contrast, we found no
association with physical burden, coping strategies or other
covariates. Very little work has focused on care-seeking
behavior for back pain. One retrospective case—control
study found that psychosocial factors were less important
predictors of care-seeking that physical loads [25]. The dis-
crepancy in results could be explained by the design of the
studies. In our prospective study, nurses report their burden
before seeking care, whereas in the case—control study, the
participants were asked to report their emotional and physi-
cal burdens after deciding to seek care, potentially resulting

in a recall bias. Such an explanation for the discrepancy may
actually support our findings. Participants may feel vindi-
cated for seeking care when it is for a psychological reason,
explaining the results from the retrospective study. In our
study, back pain caused by emotional burden may have led
to less care-seeking if participants feel that it is less justified
to seek care for emotional, compared to physical, burden.
Another explanation for the discrepancy may come from
the manner in which emotional and physical burdens were
assessed. For instance, we focused on care-related regret,
but previous studies focused on excessive work, conflicting
demands, authority over decision-making, and social sup-
port at work. The negative influence of regret could par-
tially explain why, despite the fact that nurses are among the
occupational groups with the highest back pain occurrence,
consultation for back pain was lower than in other occupa-
tions requiring the same level of education [25].

In our study, we found that regret intensity in a given
week, but not number of regrets, was associated with an
increased number of days with back pain in the following
month. On the other hand, the decision to seek medical care
was negatively associated with number of regrets but not
regret intensity. A possible interpretation of this difference
in the type of regrets associated with back pain and decision
to seek care may relate to differences in burdens associated
with “regret intensity” versus those associated with “number
of regrets.” Intensity of regret corresponds more to a sud-
den and strong event, potentially overcoming psychological
regulation strategies, and leading to a psychosomatic con-
sequence. It could be compared to a strong physical effort
leading to a pulled muscle. In contrast, number of regrets is
more akin to constant strain, or accumulation of daily minor
regrets [68] potentially leading to longer-term psychological
damage, which may remain silent for a long time. As such,
feelings of worthlessness (maladaptive strategies) or even
burnout might explain why nurses were reluctant to seek
help.

This study has several strengths. It is the first study to
examine the relationship between care-related regret and
occurrence of back pain, as well as care-seeking for it. The
study was conducted as a multicenter, international, prospec-
tive study where directional relationship between variables
could be assessed. We also adjusted for several important
confounders, including night shifts, medical errors, and sick
leaves. The study also has several limitations. First, back
pain was defined by number of days with back pain and pain
intensity but not with the number or length of back pain
episodes, which may be more important than the number of
individual days. In addition, the outcome measure was not
formally validated; however, as noted in the methods sec-
tion, it was based on a standardized definition. Second, the
physical burden was assessed using a single item that was
not specifically designed to assess the physical demands of

@ Springer



1308

Quality of Life Research (2020) 29:1301-1310

jobs in healthcare. This lack of specification may have led
to different interpretations by the participants; thus, it might
have attenuated some potential associations between physi-
cal burden and treatment-seeking behavior. This may have
led to an underestimation of the true associations between
the two variables; therefore, the nonsignificant associations
observed should be regarded with caution. Although the
results are consistent with our hypothesis, further studies
focusing on healthcare work-related physical tasks are neces-
sary to confirm this observation. Third, the sample size was
moderate, even if this was compensated by using repeated
measurements over time. Fourth, attrition is a common issue
in longitudinal studies and may lead to a selection bias in
the remaining sample. Nurses who initially enrolled were
included in the analysis, and only 10 participants asked to
leave the study. Data collection is still ongoing; therefore, a
final attrition rate cannot be accurately determined, making
it unfortunately difficult to comment on the representative-
ness of our sample. Fifth, on average, the follow-up dura-
tion of this intermediate analysis was only 12 weeks. The
duration is relatively short in comparison with the expected
follow-up period at the end of the data collection. Sixth,
the high proportion of women in our sample could mean
that our findings may not generalize as well to men. Back
pain is more common in women than men [69]. This may
be due to hormonal differences, differences in pain percep-
tion, or risk factors for back pain specific to women such as
pregnancy, though most of these hypotheses have not been
supported by previous studies [70, 71]. Seventh, the study
did not collect data on the work setting (clinical specialty,
healthcare context) and consequently was not able to con-
trol for the workloads of different job-related tasks. These
loads vary widely between nursing tasks and are significant
risk factors for musculoskeletal injury [56, 72]. Finally, the
ICARUS study did not collect data on social support, which
may impact the appraisal of pain.

In conclusion, this study provides evidence of an asso-
ciation between care-related regret and the occurrence of
back pain among nurses and suggests that both emotional
and physical burdens are linked to back pain. In addition,
regret was associated with a reduction in the decision to seek
medical care for back pain. Since coping strategies were not
associated with back pain and seeking care, these findings
suggest that primary prevention of emotional burdens, in
addition to the physical ones, is necessary. In addition, inter-
ventions for back pain among nurses should be designed to
address overlooked elements of the biopsychosocial model,
namely the emotional element, and encourage care-seeking
for it.
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