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Abstract
Background  Individual psychosocial work characteristics have been associated with health and well-being of 
registered nurses. However, it is yet to be determined whether different types of psychosocial work characteristics 
form patterned profiles and how these profiles are associated with the health and well-being. The purpose of 
this study was to identify latent psychosocial work characteristic profiles, including procedural, interactional and 
distributive justice, job demand and job control, and examine whether the profiles are associated with sleep quality 
among early career registered nurses.

Methods  We conducted a cross-sectional study comprising 632 early career registered nurses. Data were collected 
between November and December 2018 using an electronic survey with internationally validated measures including 
the Organizational Justice Scale, the Nurse Stress Index Scale, the Job Content Questionnaire, and the Sleep Problems 
Questionnaire. Latent profile analysis was used to identify groups with similar psychosocial work characteristic profiles. 
Multinomial and linear regression analyses were used to examine the association between latent work characteristics 
profiles and sleep quality.

Results  Analysis yielded four profiles. The profiles were named based on the descriptions of classes as high strain/
low justice, medium strain/high justice, medium strain/medium justice, and low strain/high justice. The low strain/
high justice profile group (p = < 0.001) and the medium strain/high justice profile group (p = 0.002) had statistically 
significantly better sleep quality compared to the high strain/low justice profile group.

Conclusions  High procedural and interactional justice may alleviate strain in early career registered nurses and 
protect them against sleep problems. Promoting organizational justice in early career stages seems an efficient way to 
enhance registered nurses’ well-being and sleep quality.
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Background
The quality of psychosocial work characteristics is critical 
for employees’ well-being in organizations [1]. Psycho-
social work characteristics refer to factors involved with 
psychological processes linked to the social environment 
of work that may contribute to the onset of illness [2]. 
The current shortage of registered nurses exposes a need 
to promote psychosocial work characteristics that enable 
early career nurses to stay healthy throughout their 
careers [3]. Based on our definition, an early career regis-
tered nurse (hereinafter referred to as ECRNs) is a nurse 
who has been registered for up to and including five years 
[4]. An association has been found between psychosocial 
work characteristics and ECRNs’ health and well-being 
[5], including sleep problems [6]. Those ECRNs who have 
experienced a more challenging and stressful transition 
period to working life may have had more severe sleep 
problems during the transition [7]. Stressful psychosocial 
factors have been shown to be negatively associated with 
organizational commitment, productivity, and the quality 
and safety of patient care [8] and may contribute to turn-
over intention in early career [9].

Two of the widely tested epidemiological models defin-
ing psychosocial work characteristics are the job strain 
(or the job demand-control) model [10, 11] and the 
organizational justice model [12]. The job strain model 
includes two main components: job demand (the need 
to work quickly and hard) and job control (control over 
skill use, time allocation, and organizational decisions). 
Based on this model, employees who have concurrent 
low job control and high demands are not able to moder-
ate their stress (caused by high demands) through time 
management or by learning new skills [10, 11]. Persistent 
exposure to stress at work also puts them at a higher risk 
to develop psychological distress and diseases. The job 
demand-control hypothesis has been confirmed among 
ECRNs [13] and other healthcare professionals [14]. 
Moreover, in a review examining demands related to the 
nursing work environment and health effects, Dall’Ora et 
al. (2020) identified several factors including a high work-
load, low control over the job, low decision latitude, and a 
lack of social support as predictors of poor health among 
the nursing workforce [15]. Similarly, other studies have 
demonstrated that, if prolonged, particularly high work-
loads and time pressures will result in health problems 
and stress [16] among ECRNs [5, 17]. A follow up-study 
also found that a high level of stress among ECRNs dur-
ing their early career was significantly related to more 
frequent cognitive dysfunction and impaired sleep later 
in their careers [6].

Organizational justice refers to the fairness of the deci-
sions an organization makes (distributive justice), the 
procedures it uses in making decisions (procedural jus-
tice), and the quality of the interpersonal interaction 

employees receive from their organization (interactional 
justice). Some researchers have further divided the inter-
actional justice dimension into interpersonal and infor-
mational dimensions [18–20]. Research in organizational 
justice among registered nurses has focused on certain 
topics in previous years, including attitudes (such as job 
satisfaction), behaviors (such as job performance), and 
productivity [21, 22]. Furthermore, an increasing amount 
of evidence suggests that organizational justice and injus-
tice are associated with a large variety of employee health 
outcomes [23, 24]. High organizational justice has been 
related to work ability [25], and a lower incidence of 
sleeping problems [26–28] and psychological distress [27, 
29] among nurses. Meanwhile, low organizational jus-
tice has been found to be associated with poor self-rated 
health, health complaints [12, 30, 31], cardiovascular 
diseases, mortality, sickness absences, and a greater inci-
dence of minor psychiatric disorders [12, 30, 32].

Organizational injustice and job strain have also been 
related to sleep problems. It is currently unknown how 
quickly a feeling of injustice starts to negatively affect 
sleep [33]. However, in a prospective longitudinal study, 
the effect of prolonged exposure to low organizational 
justice resulted in poor sleep quality when measured sev-
eral years later [34]. Another longitudinal study showed 
that low procedural and interactional justice were asso-
ciated with sleep problems in healthcare organization 
employees [35]. Plausible mechanisms linking injustice 
and job strain to sleep problems include prolonged stress 
and depression [34]. Lallukka et al. (2017) reported that 
changes in interactional justice may affect employees’ 
sleep quality. In their follow-up study conducted in the 
public sector including mostly healthcare professionals, 
they concluded that reduced interactional justice was 
linked to increased sleep problems, whereas increased 
interactional justice was associated with reduced sleep 
problems [36].

As the transition to working life has been identified as 
a challenging period [37] and sleep problems as a factor 
that impairs health among ECRNs [6, 7], further inves-
tigation on this topic would be important. Most previ-
ous studies on psychosocial work characteristics and 
ECRNs’ well-being have investigated psychosocial work 
characteristics using traditional correlation or regres-
sion methods that tend to neglect person-centered and 
latent analytic approaches [38]. It has been noted that 
person-centered and latent analytic approaches can offer 
new perspectives to explaining perceptions related to 
work characteristics [39] and health outcomes, such as 
sleep quality, among registered nurses [40]. Therefore, it 
would be interesting to investigate what kinds of latent 
patterns of work characteristics can be observed among 
ECRNs and which features strengthen or impair the sleep 
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quality of ECRNs. There is still a need to extend the cur-
rent knowledge in the field.

Methods
Aim
The aim of this study was to identify latent work char-
acteristic profiles according to procedural, interactional 
and distributive justice, job demand, and job control, and 
to examine whether the profiles are associated with sleep 
quality. The research questions were:

1.	 Which work characteristic profiles can be identified 
among ECRNs?

2.	 Does the ECRN’s age, sex, work experience, work 
schedule, work unit and sector predict membership 
in a certain work characteristic profile?

3.	 Are work characteristic profiles associated with sleep 
quality among ECRNs?

Sample
The present study is a cross-sectional survey conducted 
in Finland under one part of the larger Competent 
Workforce for the Future (COPE) research project. All 
participants were registered nurses who had graduated 
within two years before the present study (between Sep-
tember 2016 and June 2018). The total research sample 
(n = 6,797) was extracted from the Finnish Central Reg-
ister of Valvira (National Supervisory Authority for Wel-
fare and Health). The Union of Health and Social Care 
Professionals in Finland (Tehy) sent an invitation letter 
to participate in this study to 3,942 nurses whose email 
addresses it obtained from its register. The letter included 
a link to the electronic survey. Three email reminders 
were sent. Data collection took place between 1 Novem-
ber and 21 December 2018. In total, 712 nurses filled out 
the research survey. After removing missing data, the 
results of 632 nurses were analyzed, making the response 
rate 16 per cent. This can be considered acceptable [41].

Measurements
Organizational justice was measured using an 8-item 
scale (e.g., “The procedures used in my organization have 
been applied consistently”) derived from the short version 
of the Organizational Justice Scale [42, 43] measuring 
procedural (3 items), interactional justice (3 items), and 
distributive justice (2 items). The items were rated on a 
five-point Likert scale ranging from 1 (totally disagree) to 
5 (totally agree). The Cronbach’s alphas were 0.79 (pro-
cedural justice), 0.92 (interactional justice), and 0.92 (dis-
tributive justice) in this study.

Job demand (workload) was measured using a 3-item 
scale (e.g., “How often constant rush and pressure due 
to uncompleted work has disturbed, worried or stressed 
you during the last two months”) derived from the Nurse 
Stress Index [44] measuring excessive workloads and 

time pressures. The items were rated on a five-point 
Likert-scale ranging from 1 (hardly ever) to 5 (very often 
or continuously). The Cronbach’s alpha was 0.90 in this 
study.

Job control was measured using a 3-item scale (e.g., 
“My job allows me to make a lot of decisions of my own”) 
derived from the Job Content Questionnaire [45] mea-
suring the freedom to make independent decisions. The 
items were rated on a five-point Likert scale ranging 
from 1 (totally disagree) to 5 (totally agree). One item 
was reverse coded. The Cronbach’s alpha was 0.64 in this 
study.

Sleep quality was measured using a 4-item scale (e.g., 
“How often during the past weeks have you e.g. woken 
up feeling tired and worn out after the usual amount of 
sleep”) derived from the Sleep Problems Questionnaire 
[46]. The items were rated on a six-point Likert scale 
ranging from 1 (not at all) to 6 (every night). The Cron-
bach’s alpha was 0.83 in this study.

Data analysis
We used the Latent Profile Analysis (LPA), a person-cen-
tered approach that aims to identify subgroups of indi-
viduals who share a similar profile of scores on various 
indicators of interest [38]. To assess the profile indicator 
variables, we measured mean value variables of proce-
dural justice, interactional justice, distributive justice, 
job demands, and job control. In LPA process, multiple 
fit values and content decision criteria should be applied 
when determining the final profile solution. We used the 
Akaike Information Criterion (AIC), Bayesian Informa-
tion Criterion (BIC), and an entropy test for our model 
selection [47]. We utilized a stepwise approach to deter-
mine the number of latent profiles that best characterize 
the data and sample, starting with an LPA with two pro-
files and subsequently adding profiles [48]. In each step, 
we investigated the fit information criteria. Multinomial 
logistic regression was used in the analysis to examine the 
associations of age, sex, work experience, work schedule, 
work unit and work sector with profile class member-
ship. Linear regression analysis was used to examine the 
association between profile class memberships and sleep 
quality [47]. The analyses were conducted using the R 
statistical software, version 4.2.1.

Results
The profiles of psychosocial work characteristics
According to the AIC, BIC, and entropy test values, 
the four-class and six-class models offered the best fit 
(Table  1). We selected the four-class model as the opti-
mal choice based on the BIC and Entropy values and a 
relatively small difference in the AIC values between the 
four-class and six-class models [48].



Page 4 of 9Lönnqvist et al. BMC Health Services Research         (2023) 23:1020 

The class descriptions are based on comparisons 
between psychosocial work characteristic indicators, 
including job demand, job control, procedural justice, 
interactional justice, and distributive justice. These indi-
cators are presented as mean values and standard devia-
tions (Fig.  1). The profiles were named based on the 
descriptions of classes as high strain/low justice (class 
1), medium strain/high justice (class 2), medium strain/
medium justice (class 3), and low strain/high justice 
(class 4). The high strain/low justice profile showed a low 
level of job control, a high level of job demand, and a low 
level of organizational justice in all three indicators. The 
medium strain/high justice profile was characterized by 
a high level of job control, a medium level of job demand, 
a medium level of procedural and interactional justice, 
and a low level of distributive justice. The medium strain/
medium justice profile was characterized by an average 
level of job control and job demand, a medium level of 
procedural and interactional justice, and a low level of 

distributive justice. The low strain/high justice profile 
presented a high level of job control and a low level of job 
demand, and a high level of justice in all three organiza-
tional justice indicators.

Membership in the work characteristic profile and sleep 
quality
The personal and work characteristics of the ECRNs are 
summarized in Table  2. Most participants in the total 
sample were female (90%) and their mean age was 31.01. 
Over half of the participants had worked in three shifts, 
in the hospital and in the public sector. Profile groups 
appeared as follows: the high strain/low justice profile 
(n = 85, 13.45%), the medium strain/high justice profile 
(n = 144, 22.78%), the medium strain/medium justice 
profile (n = 268, 42.41%), and the low strain/high justice 
profile (n = 135, 21.36%). Age, work experience, work 
schedule, work unit, and sector were not associated with 
certain work characteristic profiles (Table  3). Male gen-
der slightly predicted belonging to the low strain/high 
justice profile. The low strain/high justice profile group 
(p = < 0.001) and the medium strain/high justice profile 
group (p = 0.002) had the best sleep quality with high 
statistical significance compared to the high strain/low 
justice profile group. The sleep quality of those with a 
medium strain/medium justice profile group (p = 0.287) 
was not statistically significantly better when compared 
to the high strain/low justice profile (Table 4).

Table 1  Model selection
Classes AIC BIC Entropy
2 8441.06 8512.24 0.73
3 8268.14 8366.02 0.764
4 8184.03 8308.6 0.782
5 8185.43 8336.69 0.734
6 8130.67 8308.63 0.763
Note: AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion, 
Entropy = Entropy test

Fig. 1  The class descriptions of psychosocial work characteristics profiles
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Discussion
The purpose of this study was to identify latent work 
characteristic profiles according to procedural, interac-
tional, and distributive justice, job demand, and job con-
trol, and examine whether the profiles were associated 
with sleep quality among ECRNs. LPA provided a novel 
approach studying psychosocial work environment and 
ECRNs sleep quality. We identified four work charac-
teristic profiles. These work characteristic profiles were 
guided by the demand-control model [11] and organiza-
tional justice model [12]. Previous studies recommended 
considering not only statistical fit values but also theoret-
ically coherent and content-related aspects when select-
ing profile groups [49]. Based on these considerations, 
this study provides a meaningful perspective on ECRNs’ 
work characteristic profiles.

The members of the high strain/low justice profile with 
high workloads and low job control also experienced low 
organizational justice. Factors related to a negative work 
environment, such as a heavy workload, can trigger nega-
tive effects on employees. The duration of workloads has 

been thought to be partially linked to how individuals 
perceive and are able to regulate their workloads [16]. 
In the long term, a high workload can result in stress. 
Stressed employees feel less equipped to apply adaptive 
coping strategies, such as prioritizing tasks and rearrang-
ing duties. Experiences of stress may reduce an employ-
ee’s sense of capability or actual capacity to cope at work 
[50]. Instead, mixed results have been presented regard-
ing the effects of age on perceived stress [51]. Some 
ECRNs may nevertheless perceive their environment as 
more strenuous and demanding than others. For exam-
ple, ECRNs may face multiple situations of uncertainty 
at the beginning of their careers [52]. In times of uncer-
tainty, employees pay special attention to the fairness of 
any judgments by their management. Fairness matters to 
employees because it helps them cope with uncertainty 
[53, 54].

The members of low strain/high justice and medium 
strain/high justice profiles presented lower workloads 
and a higher level of job control than the other groups. 
Job control is considered to act as a protective factor to 

Table 2  ECRNs’ personal and work characteristic variables
Entire sample Class 1: high strain/

low justice
Class 2: medium 
strain/high justice

Class 3: medium 
strain/medium 
justice

Class 4: 
low strain/
high 
justice

n (%) 632 85 (13.45) 144 (22.78) 268 (42.41) 135 (21.36)
Sex
  Male 63 (9.97) 6 (7.06) 13 (9.03) 20 (7.46) 24 (17.78)
  Female 569 (90.03) 79 (92.94) 131 (90.97) 248 (92.54) 111 (82.22)
Age
  20–29 389 (61.55) 52 (61.18) 87 (60.42) 165 (61.57) 85 (62.96)
  30–39 137 (21.68) 23 (27.06) 28 (19.44) 58 (21.64) 28 (20.74)
  40–49 68 (10.76) 8 (9.41) 16 (11.11) 31 (11.57) 13 (9.63)
  50– 38 (6.01) 2 (2.35) 13 (9.03) 14 (5.22) 9 (6.67)
Work schedule
  One-shift (daytime) 142 (22.47) 19 (22.35) 32 (22.22) 59 (22.01) 32 (23.70)
  Two-shift (morning and evening) 99 (15.66) 10 (11.76) 25 (17.36) 40 (14.93) 24 (17.78)
  Three-shift (morning, evening, and night) 352 (55.70) 48 (56.47) 80 (55.56) 158 (58.96) 66 (48.89)
  Other 39 (6.17) 8 (9.41) 7 (4.86) 11 (4.10) 13 (9.63)
Work experience
  1–5 months 137 (21.68) 17 (20) 35 (24.31) 48 (17.91) 37 (27.41)
  6–11 months 229 (36.23) 27 (31.76) 53 (36.81) 105 (39.18) 44 (32.59)
  1–2 years 221 (34.97) 31 (36.47) 43 (29.86) 100 (37.31) 47 (34.81)
  3 years and over 45 (7.12) 10 (11.76) 13 (9.03) 15 (5.6) 7 (5.19)
Current work unit
  Elderly care 43 (6.80) 7 (8.24) 10 (6.94) 15 (5.60) 11 (8.15)
  Hospital 370 (58.54) 45 (52.94) 88 (61.11) 168 (62.69) 69 (51.11)
  Outpatient 197 (31.17) 30 (35.29) 43 (29.86) 78 (29.10) 46 (34.07)
  Other 22 (3.48) 3 (3.53) 3 (2.08) 7 (2.61) 9 (6.67)
Sector
  Public 534 (84.49) 70 (82.35) 119 (82.64) 235 (87.69) 110 (81.48)
  Private 82 (12.97) 14 (16.47) 19 (13.19) 29 (10.82) 20 (14.81)
  Third 16 (2.53) 1 (1.18) 6 (4.17) 4 (1.49) 5 (3.70)
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alleviate the burdensome effect of work demands [11]. 
For example, Chiu et al. (2013) pointed out in their study 
that increased job control compensated for the high 
demands of work in registered nurses [55]. Furthermore, 
high organizational justice has been shown to strengthen 
the buffering role of job control on high job demands in 
nursing [56] which is in line with our findings.

ECRNs’ experiences of low distributive justice were 
highly similar in the high strain/low justice profile, in 
the medium strain/high justice profile, and the medium 
strain/medium justice profile groups. This finding may 
be partly explained by the perception that employees 
who experience injustice because of stress at work also 
consider rewards as unfair or vice versa [19]. Pay is often 
seen as a strong indicator of justice [57]. In these profile 

groups, ECRNs may generally feel that their pay level is 
low in relation to demands which has been found to be 
a source of job dissatisfaction among nurses [58]. In the 
low strain/high justice profile group, distributive justice 
was higher than in the other groups. There is evidence 
suggesting that high distributive justice was associated 
with a lower level of stress symptoms in registered nurses 
[59]. Male gender somewhat predicted membership in 
the low strain/high justice profile. There is evidence sug-
gesting differences between perceptions of justice among 
female and male employees [60]. However, we are not 
able to draw strong conclusions in this context due to the 
relatively small number of male participants.

Perceived sleep quality was substantially better in the 
low strain/high justice and medium strain/high justice 
profiles. Similar results from healthcare organizations 
have been reported in previous cross-sectional stud-
ies conducted among registered nurses [26, 27] and in 
longitudinal studies carried out among physicians [14]. 
Those ECRNs with a high strain/low justice profile per-
ceived their sleep quality as poor. This finding is in line 
with a systematic review that reported that low organi-
zational justice manifested as elevated sleeping problems 
[24]. Meanwhile, the negative health effects (such as sleep 
quality) of low organizational justice are more intense 
in unpredictable and uncertain situations [53, 61]. It is 

Table 3  The associations between personal and work characteristics to class profiles
Class 2: medium strain/high 
justice vs. Class 1: high strain/
low justice

Class 3: medium strain/medium 
justice vs. Class 1: high strain/low 
justice

Class 4: low strain/high jus-
tice vs. Class 1: high strain/
low justice

  Predictors OR CI p OR CI p OR CI p
  (Intercept) 0.98 0.07–14.28 0.988 1.99 0.16–24.13 0.587 7.31 0.56–94.70 0.128
  Sex (Men=ref.) 0.73 0.26–2.06 0.556 0.89 0.34–2.36 0.823 0.32 0.12–0.85 0.022
  Age 1.02 0.99–1.06 0.203 1.01 0.98–1.04 0.61 1.01 0.98–1.05 0.399
Work experience
  1-5 months 1.54 0.72–3.28 0.264 0.89 0.45–1.79 0.75 1.54 0.73–3.27 0.256
  6-11 months 1.4 0.72–2.71 0.321 1.18 0.65–2.12 0.59 1.07 0.55–2.10 0.839
  1-2 years ref. ref. ref. ref. ref. ref. ref. ref. ref.
  3 years and over 0.84 0.30–2.37 0.745 0.51 0.19–1.35 0.176 0.37 0.12–1.19 0.096
Work schedule
  One-shift (daytime) ref. ref. ref. ref. ref. ref. ref. ref. ref.
  Two-shift (morning and evening) 1.27 0.48–3.38 0.627 1.18 0.48–2.91 0.722 1.35 0.51–3.58 0.545
  Three-shift (morning, evening, and 
night)

0.64 0.28–1.47 0.295 0.66 0.31–1.40 0.278 0.71 0.31–1.61 0.407

  Other 0.35 0.09–1.31 0.12 0.34 0.10–1.11 0.075 0.82 0.24–2.84 0.758
Current work unit
  Elderly care ref. ref. ref. ref. ref. ref. ref. ref. ref.
  Hospital 2.26 0.66–7.51 0.194 2.13 0.70–6.47 0.18 1.2 0.37–3.92 0.764
  Outpatient 1.1 0.35–3.49 0.873 1.12 0.39–3.24 0.829 0.97 0.31–2.99 0.951
  Other 0.63 0.09–4.67 0.654 1.16 0.21–6.41 0.861 1.63 0.29–9.08 0.577
Sector
  Public 1.05 0.45–2.45 0.908 1.32 0.61–2.88 0.479 1.16 0.50–2.68 0.735
  Private ref. ref. ref. ref. ref. ref. ref. ref. ref.
  Third 6.45 0.65–64.47 0.112 2.49 0.24–26.00 0.444 3.52 0.34–36.25 0.29

Table 4  The associations of class profiles to sleep
Predictors Estimates 95% CI p
(Intercept) 2.92 2.69–3.15 < 0.001
Class 1: high strain/low justice Ref. Ref. Ref.
Class 2: medium strain/high justice -0.45 -0.75 

– -0.16
0.002

Class 3: medium strain/medium 
justice

-0.14 -0.41–0.12 0.287

Class 4: low strain/high justice -0.68 -0.97 
– -0.38

< 0.001

Note: CI = Confidence intervals
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worth noting that changing management to involve fair 
interaction has the potential for improving employees’ 
sleep quality [36].

Limitations
Although this study has several strengths, there are also 
limitations. Our cross-sectional study does not lend itself 
to making any causal interpretations of psychosocial 
work characteristics and their relation to sleep quality or 
the direction of the associations. Based on the response 
rate of 16%, this study sample is not necessarily represen-
tative of the population as a whole. However, this study 
provides an overview of ECRNs’ profiles working in dif-
ferent shifts, work units, and sectors. The Cronbach’s 
alpha of job control was 0.64 in this study. This should 
be taken into account when interpreting the results. The 
present study includes a limited range of psychosocial 
work characteristics or other factors that may increase 
or decrease ECRNs’ stress and be further associated with 
sleep quality. The data used in this study were acquired 
prior to Covid-19 pandemic. We cannot exclude that the 
findings could differ in the post-Covid-19 era. However, 
it is plausible to assume that policies supporting ECRNs 
health and well-being, including organizational justice, 
are still key elements of leadership.

Conclusions
Based on the findings from the profile groups, ECRNs 
who experienced a pattern of high organizational jus-
tice, high job control and low job demands reported bet-
ter sleep quality. Meanwhile, ECRNs who perceived low 
organizational justice and high job demands and low 
job control tended to rate their sleep quality as poor. 
Organizational justice may support ECRNs and fur-
ther strengthen their well-being, including sleep quality. 
Further research is needed on whether organizational 
justice, job demand, job control, and other health- or 
work-related outcomes, teamwork, and individual or 
structural characteristics are patterned and associated 
with these profiles.

Organizational justice seems to provide one of the effi-
cient ways to enhance ECRNs’ health and well-being. 
Nurse managers and leaders play a crucial role in pro-
moting organizational justice in the early career stages 
of RNs. Furthermore, nurse managers and leaders may 
mitigate ECRNs high job demands and low job control 
by work arrangements such as work scheduling, well-
planned and individualized orientation, feedback discus-
sions, and adequate daily support. Special importance 
should be paid to identify and support those ECRNs at 
risk for strain. Taking this into account by training man-
agers and in everyday management may benefit ECRNs.

Abbreviations

AIC	� Akaike Information Criterion
BIC	� Bayesian Information Criterion
CI	� Confidence Interval
ECRN	� Early career registered nurse
LPA	� Latent Profile Analysis
RN	� Registered nurse

Acknowledgements
Not applicable.

Authors’ contributions
KL and ME were responsible for the study concept and design and conducted 
the data analysis. KL drafted the manuscript. TS and A-MK were responsible 
for the data collection and administrative support. ME and KV-J were primary 
supervisors of the study. All authors participated in interpreting the data and 
critically reviewing the report. All the authors meet the criteria for authorship 
and have approved the final manuscript.

Funding
Open access funded by Helsinki University Library. ME was funded by the 
Academy of Finland (339390) and A-MK by Strategic Research Council (project 
327145 & 352501).
Open Access funding provided by University of Helsinki including Helsinki 
University Central Hospital.

Data Availability
The datasets used and/or analysed during the current study are available from 
the authors on reasonable request.

Declarations

Competing interests
The authors declare that they have no competing interests.

Ethics approval and consent to participate
The Finnish Institute for Health and Welfare’s Ethics Committee granted 
approval for this study (THL/253/6.02.01/ 2018). Informed consent was 
obtained from all subjects. All the data were collected and processed in 
accordance with the Declaration of Helsinki.

Consent for publication
Not applicable.

Received: 10 March 2023 / Accepted: 22 August 2023

References
1.	 Working conditions in a global perspective: Eurofound and International 

Labour Organization. https://www.ilo.org/wcmsp5/groups/public/---
dgreports/---dcomm/---publ/documents/publication/wcms_696174.pdf. 
Accessed 5 December 2022.

2.	 Stansfeld S, Candy P. Psychosocial work environment and mental health-a 
meta-analytic review. Scan J Work Env Health. 2006;32(6):443–63.

3.	 State of the world’s nursing. 2020. Investing in education, jobs, and leader-
ship: World Health Organization. https://www.who.int/publications/i/
item/9789240003279. Accessed 5 December 2022.

4.	 Douglas JA, Bourgeois S, Moxham L. Early career registered nurses: how they 
stay? Collegian. 2020;27(4):437–42.

5.	 Labraque LJ, Mc Enroe-Pettite DM. Job stress in new nurses during the transi-
tion period: an integrative review. Int Nurs Rev. 2018;65(4):491–504.

6.	 Rudman A, Arborelius L, Dahlgren A, Finnes A, Gustavsson P. Consequences 
of early career nurse burnout: a prospective long-term follow-up on cogni-
tive functions, depressive symptoms, and insomnia. E Clin Med. 2020;27:1–8.

7.	 Han K, Kim YH, Lee HY, Lim S. Novise nurses’ sleep disturbance trajectories 
within the first 2 years of work and actual turnover: a prospective longitudi-
nal study. Int J Nurs Stud. 2020;103575:1–9.

https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_696174.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_696174.pdf
https://www.who.int/publications/i/item/9789240003279
https://www.who.int/publications/i/item/9789240003279


Page 8 of 9Lönnqvist et al. BMC Health Services Research         (2023) 23:1020 

8.	 Jun J, Ojemeni MM, Kalamani R, Tong J, Crecelius ML. Relationship between 
nurse burnout, patient and organizational outcomes: systematic review. Int J 
Nurs Stud. 2021;119:1–11.

9.	 Labraque LJ, De los Santos JAA, Falguera CC, Nwafor CE, Galabay JR, Rosales 
RA, Firmo CN. Predictors of nurses’ turnover intention at one and five years’ 
time. Int Nurs Rev. 2020;67(2):191–8.

10.	 Karasek R. Job demands, job decision latitude and mental strain: implications 
for job redesign. Adm Sci Quar. 1979;24:285–308.

11.	 Karasek R, Theorell T. Healthy work. Stress, productivity, and the reconstruc-
tion of working life. New York: Basic Books; 1990.

12.	 Elovainio M, Kivimäki M, Vahtera J. Organizational justice: evidence of a new 
psychosocial predictors of health. Am J Public Health. 2002;92:105–8.

13.	 Kaihlanen AM, Elovainio M, Haavisto E, Salminen L, Sinervo T. The associa-
tions between the final clinical practicum elements and the transition 
experience of early career nurses: a cross-sectional study. Nurs Ed Prac. 
2020;42(102680):1–8.

14.	 Elovainio M, Heponiemi T, Jokela M, Hakulinen C, Presseau J, Aalto AM, 
Kivimäki M. Stressful work environment and wellbeing: what comes first? J 
Occup Health Psy. 2015;20(3):289–300.

15.	 Dall’Ora C, Ball J, Reinius M, Griffiths P. Burnout in nursing: a theoretical review. 
Hum Res Health. 2020;18:1–17.

16.	 Bowling NA, Alarcon GM, Bragg CB, Hartman MJ. A meta-analytic examina-
tion of the potential correlates and consequences of workload. Work Stress. 
2015;29(2):95–113.

17.	 Halpin Y, Terry LM, Curzio J. A longitudinal, mixed methods investigation of 
newly qualified nurses’ workplace stressors and stress experiences during 
transition. J Adv Nurs. 2017;73(11):2577–86.

18.	 Moorman RH. Relationship between organizational justice and organizational 
citizenship behaviors: do fairness perceptions influence employee citizen-
ship? J App Psy. 1991;76:845–55.

19.	 Cohen-Charash Y, Spector PE. The role of justice in organizations: a meta-
analysis. Org Behav Hum Dec Proc. 2001;86:278–321.

20.	 Colquitt JA, Rodell JB, Zapata CP, Scott BA, Long DM, Conlon DE, Wesson 
ME. Justice at the millennium, a decade later: a meta-analytic test of social 
exchange and affect-based perspectives. J App Psy. 2013;98:199–236.

21.	 Heponiemi T, Elovainio M, Laine J, Pekkarinen L, Eccles M, Noro A, 
Finne-Soveri H, Sinervo T. Productivity and employees’ organizational 
justice perceptions in long-term care for the elderly. Res Nurs Health. 
2007;30(5):498–507.

22.	 Lönnqvist K, Flinkman M, Vehviläinen-Julkunen K, Elovainio M. Organizational 
justice among registered nurses: a scoping review. Int J Nurs Prac. 2022;28(1 
e12983):1–13.

23.	 Virtanen M, Elovainio M. Justice at workplace. Camb Quar Healthc Eth. 
2018;27:306–15.

24.	 Cacho ́n-Alonso L, Elovainio M. Organizational justice and health: reviewing 
two decades of studies. J the Soc Psy. 2022;3218883:1–13.

25.	 von Bonsdorff ME, von Bonsdorff MB, Zhou ZE, Kauppinen M, Miettinen M, 
Rantanen T, Vanhala S. Organizational justice, selection, optimization with 
compensation, and nurses’ work ability. J Occup Env Med. 2014;56(3):326–30.

26.	 Heponiemi T, Kouvonen A, Sinervo T, Elovainio M. Do psychosocial factors 
moderate the association of fixed-term employment with work interference 
with family and sleeping problems in registered nurses: a cross-sectional 
questionnaire survey. Int J Nurs Stud. 2010;47:1096–104.

27.	 Hietapakka L, Elovainio M, Heponiemi T, Presseau J, Eccles M, Aalto AM, 
Pekkarinen L, Kuokkanen L, Sinervo T. Do nurses who work in a fair organiza-
tion sleep and perform better and why? Potential psychosocial mediators of 
organizational justice. J Occup Health Psy. 2013;18:481–91.

28.	 Manville C, El Akremi A, Niezborala M, Mignonac K. Injustice hurts, 
literally: the role of sleep and emotional exhaustion in the relationship 
between organizational justice and musculoskeletal disorders. Hum Relat. 
2016;69(6):1315–39.

29.	 Rodwell J, Noblet A, Demir D, Steane P. Supervisors are central to work char-
acteristics affecting nurse outcomes. J Nurs Scholarsh. 2009;41(3):310–9.

30.	 Kivimäki M, Elovainio M, Vahtera J, Ferrie JE. Organisational justice and health 
of employees: prospective cohort study. Occup Env Med. 2003;60:27–34.

31.	 Elovainio M, Heponiemi T, Sinervo T, Magnavita N. Organizational justice 
and health; review of evidence. Giornale Italiano di Medicina del Lavoro ed 
Ergonomia. 2010;32:5–9.

32.	 Elovainio M, Kivimäki M, Steen N, Vahtera J. Job decision latitude, organiza-
tional justice, and health: multilevel covariance structure analysis. Soc Sci 
Med. 2004;58(9):1659–69.

33.	 Linton SJ, Kecklund G, Franklin KA, Leissner LC, Sivertsen B, Lindberg E, Svens-
son AC, Hansson SO, Sundin Ö, Hetta J, Björkelund C, Hall C. The effect of the 
work environment on future sleep disturbances: a systematic review. Sleep 
Med Rev. 2015;23:10–9.

34.	 Elovainio M, Ferrie JE, Gimeno D, De Vogli R, Shipley M, Brunner EJ, Kumari 
M, Vahtera J, Marmot MG, Kivimäki M. Organizational justice and sleeping 
problems: the whitehall II study. Psychosom Med. 2009;71:334–40.

35.	 Elovainio M, Kivimäki M, Vahtera J, Keltikangas-Järvinen L, Virtanen M. Sleep-
ing problems and health behaviors as mediators between organizational 
justice and health. Health Psy. 2003;22(3):287–93.

36.	 Lallukka T, Halonen JI, Sivertsen B, Pentti J, Stenholm S, Virtanen M, Salo 
P, Oksanen T, Elovainio M, Vahtera J, Kivimäki M. Change in organizational 
justice as a predictor of insomnia symptoms: longitudinal study analys-
ing observational data as a non- randomized pseudo-trial. Int J Epid. 
2017;46(4):1277–84.

37.	 Frögéli E, Rudman A, Gustavsson P. The relationship between task mastery, 
role clarity, social acceptance, and stress: an intensive longitudinal study with 
a sample of newly registered nurses. Int J Nurs Stud. 2019;91:61–9.

38.	 Morin AJS, Bujacz A, Gagné M. Person-centered methodologies in the 
organizational sciences: introduction to the feature topic. Org Res Meth. 
2018;21:803–13.

39.	 Bujacz A, Rudman A, Gustavsson P, Dahlgren A, Tucker P. Psychosocial work-
ing conditions of shiftworking nurses: a long-term latent transition analysis. J 
Nurs Manag. 2021;29(8):2603–10.

40.	 Slavish DC, Contractor AA, Dietch JR, Messman B, Lucke HR, Briggs M, 
Thornton J, Ruggero C, Kelly K, Kohut M, Taylor DJ. Characterizing patterns 
of nurses’ daily sleep health: a latent profile analysis. Int J Behav Med. 
2022;5:1–11.

41.	 Memon MA, Ting H, Cheah JH, Thurasamy R, Chuah F, Cham TH. Sample size 
for survey research: review and recommendations. J App Struc Equ Mod. 
2020;4(2)1–20.

42.	 Elovainio M, Heponiemi T, Kuusio H, Sinervo T, Hintsa T, Aalto AM. Developing 
a short measure of organizational justice: a multisample health professionals 
study. J Occup Env Med. 2010;52(11):1068–74.

43.	 Colquitt JA. On the dimensionality of organizational justice: a construct 
validation of a measure. J App Psy. 2001;86(3):386–400.

44.	 Harris PE. The nurse stress index. Work Stress. 1989;3(4):335–46.
45.	 Karasek R, Brisson C, Kawakami M, Houtman I, Bongers P, Amick B. The job 

content questionnaire (JCQ): an instrument for internationally compara-
tive assessments of psychosocial job characteristics. J Occup Health Psy. 
1998;3(4):322–55.

46.	 Jenkins CD, Stanton B, Niemcryk SJ, Rose RM. A scale for the estimation of 
sleep problems in clinical research. J Clin Epid. 1988;41(4):313–21.

47.	 Spurk D, Hirschi A, Wang M, Valero D, Kauffeld S. Latent profile analysis: 
a review and how to guide of its application within vocational behavior 
research. J Voc Behav. 2020;120:1–21.

48.	 Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes in 
latent class analysis and growth mixture modeling: a monte carlo simulation 
study. Str Eq Mod. 2007;14(4):535–69.

49.	 Woo SE, Jebb AT, Tay L, Parrigon S. Putting the person in the center: review 
and synthesis of person-centered approaches and methods in organizational 
science. Org Res Meth. 2018;21(4):814–45.

50.	 Lazarus RS, Folkman S. Stress, appraisal, and coping. New York: Springer 
Publishing Company Inc; 1984.

51.	 Rauschenbach C, Krumm S, Thielgen M, Hertel G. Age and work-related 
stress: a review and meta-analysis. J Manag Psy. 2013;28(7/8):781–804.

52.	 Ingvarsson E, Verho J, Rosengren K. Managing uncertainty in nursing - newly 
graduated nurses’ experiences of introduction to the nursing profession. Int 
Arch Nurs Health Care. 2019;5(119):1–8.

53.	 Van den Bos K, Lind EA. Uncertainty management by means of fairness judg-
ments. Adv Exp Soc Psyc. 2002;34:1–60.

54.	 Elovainio M, Kuusio H, Aalto AM, Sinervo T, Heponiemi T. Insecurity and 
shiftwork as characteristics of negative work environment: psychosocial and 
behavioral mediators. J Adv Nurs. 2010;66:1080–91.

55.	 Chiu YL, Tsai CC, Chiang CY. The relationships among nurses’ job characteris-
tics and attitudes toward web-based continuing learning. Nurse Educ Today. 
2013;33:327–33.

56.	 Proost K, Verboon P, van Ruysseveldt J. Organizational justice as buffer against 
stressful job demands. J Manag Psy. 2015;30(4):487–99.

57.	 Valet P. Perceptions of pay satisfaction and pay justice: two sides of the same 
coin? Soc Ind Res. 2023;1:1–17.



Page 9 of 9Lönnqvist et al. BMC Health Services Research         (2023) 23:1020 

58.	 Flinkman M, Leino-Kilpi H, Salanterä S. Nurses intention to leave the profes-
sion: integrative review. J Adv Nurs. 2010;66(7):1422–34.

59.	 Rodwell J, Munro L. Relational regulation theory and the role of social sup-
port and organizational fairness for nurses in a general acute context. J Clin 
Nurs. 2013;22:3160–9.

60.	 Jepsen DN, Rodwell J. Female perceptions of organizational justice. Gend 
Work Org. 2012;19(6):723–40.

61.	 Elovainio M, Van den Bos K, Linna A, Kivimäki M, Ala-Mursula L, Pentti J, 
Vahtera J. Combined effects of uncertainty and organizational justice on 

employee health: testing the uncertainty management model of fair-
ness judgments among Finnish public sector employees. Soc Sci Med. 
2005;61:2501–12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Psychosocial work characteristics and sleep quality among early career registered nurses: a cross-sectional latent profile analysis
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Aim
	﻿Sample
	﻿Measurements
	﻿Data analysis

	﻿Results
	﻿The profiles of psychosocial work characteristics
	﻿Membership in the work characteristic profile and sleep quality

	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


