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Abstract
Purpose  We examined multidimensional, heterogeneous reactions to the COVID-19 pandemic and associated measures to 
provide further insights into the developmental processes of risk and adaptation.
Method  We used three-wave questionnaire data from 8156 individuals participating in the Norwegian County Public Health 
Survey assessed 1–5 months before and three (June 2020) and nine (December 2020) months after the outbreak. Latent 
profile and latent transition analyses were used to identify latent quality of life (QoL) classes and multiform changes, their 
probabilities, and predictors.
Results  We identified five distinct QoL classes of varying proportions, namely Flourishing (i.e. 24–40%), Content (31–46%), 
Content-Symptomatic (8–10%), Languishing (14–20%), and Troubled (2–5%). Despite higher levels of negative affect and 
lower levels of life satisfaction and positive emotions, most individuals remained in their pre-pandemic QoL profiles. Yet, 
changes occurred for a meaningful proportion, with transition to a less favourable class more common than to a favourable. 
Between time 1 and 3, the flourishing and troubled groups decreased by 40% and 60%, while the content and languishing 
groups increased by 48% and 43%, respectively. Favourable pre-pandemic relational (marital status, support, interpersonal 
trust, and belonging), health, and economy-related status predicted significantly lower odds of belonging to the high-risk 
groups both pre-pandemic and during the pandemic.
Conclusions  Overall, this study shows lower levels of QoL amid the COVID-19 pandemic, but substantial stability in the 
QoL distribution, and an overall levelling of the QoL distribution. Our findings also underscore the importance of financial, 
health-related, and social capital to QoL.
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Major life events, community-wide disasters, and macrolevel 
changes often compromise mental health and quality of life 
(QoL), particularly when posing an immediate threat and 
restricting social, economic, and work-related aspects of 
life [1, 2]. On March 11, 2020, the World Health Organiza-
tion (WHO) declared the novel coronavirus disease 2019 
(COVID-19) a global pandemic. Since then, the pandemic 
has posed unprecedented challenges to healthcare systems 
and affected the global population through the direct/indi-
rect costs of the disease as well as the governmental restric-
tions imposed to mitigate its spread and impact. The pan-
demic is increasingly regarded as a mental health crisis of 
unparalleled scope and scale, with the consequences likely 
to be profound, wide-reaching, and long-lasting, not least 
because of a potential fallout of an economic downturn 
[3–6]. The pandemic is indicated to substantially amplify 
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social inequalities and health inequity, further aggravating 
the risk for long-term mental health problems [7]. Excess 
rates of anxiety, depression, loneliness, and stress have been 
firmly documented, especially in the early and middle stages 
of the pandemic [8–14], with emerging evidence showing 
both exacerbation of pre-existing mental health problems 
[15, 16] and new symptoms in individuals with no previous 
disorders [17]. The mental health impact appears to dispro-
portionately affect disadvantaged groups, including women, 
young people, those suffering from chronic/psychiatric ill-
nesses, and those having poor income [18], with inequalities 
in mental health rising with pandemic severity levels [19].

Against this bleak picture, a number of studies suggest 
a less alarming situation [20]. For example, data from the 
Gallup World Poll show significant, yet only small increases 
in the frequency of negative emotions globally in 2020 and 
no changes in positive emotions [21]. Several factors may 
explain this stability, with one important factor being human 
adaptation. There is substantial stability in both positive and 
negative emotion partly due to affective equilibrium levels 
maintained by personality, genetic influences, and enduring 
environmental circumstances [22–25]. Stressful events often 
cause fluctuations beyond the habitual emotional range, 
but over time a return to pre-event levels tends to occur by 
means of biological (e.g. genetic), cognitive (e.g. relabelling, 
benefit-finding, and downward adjustment), and behavioural 
(e.g. coping strategies) mechanisms—albeit with less adap-
tation to ongoing stressors [26, 27].

Another important factor relates to most challenges and 
stressors also affording upsides or mixed reactions. For 
example, crises tend to produce groundswells of prosocial 
behaviour, leading to positive both individual and collec-
tive outcomes (e.g. solidarity, belonging), with “catastrophe-
compassion” found to be widespread and consistent [28]. A 
nationally representative Norwegian QoL survey indicated 
higher distress levels during the March 2020 lockdown, but 
also greater social support [29]. In a UK survey in April 
2020, 68% reported increased kindness and 40% felt more 
connected to others in their community, with significantly 
higher QoL and lower depression reported by these individu-
als [30]. Likewise, 62% of New Zealanders also surveyed 
in April 2020 reported pandemic-related ‘silver linings’ 
including working from home, spending more time with 
their family, and enjoying a more quiet, less polluted envi-
ronment [31]. Reduced loneliness [32], increased meaning 
and optimism [33], lower prevalence of mental disorders, 
and stable levels of suicidal ideation and suicide deaths [34] 
have also been documented, at least during the initial stages 
of the pandemic.

A third factor pertains to methodological limitations that 
question the validity and utility of many published findings 
[35]. For example, few studies employ a robust prospec-
tive design with baseline assessments prior to the outbreak. 

Many studies are restricted by non-representative samples or 
modest sample sizes and most have not included measures 
of mental strengths. When focussing narrowly on symp-
toms and disorders, key emotional experiences (e.g. joy and 
meaning) of significance to thriving and adaptation are eas-
ily ignored. Positive and negative indicators seem to lie on 
partly separate continua [23, 36] and the absence of distress 
is not sufficient for high QoL [37]. Most studies also use a 
variable-centred approach, assuming a single, homogeneous 
population rather than multiple subpopulations (i.e. person-
centred), despite the pandemic likely to cause mixed experi-
ences across different groups.

By examining a broader range of both symptoms (e.g. 
anxiety, worry, and sadness) and assets (e.g. joy, meaning, 
and satisfaction) over time and investigating different sub-
groups, we may capture a greater range of heterogeneity 
[38, 39], provide a more holistic understanding of the QoL 
impact of the pandemic, and better identify modifiable fac-
tors that predict healthy and unhealthy adjustment.

To examine changes over time and address the abovemen-
tioned gap pertaining to the heterogeneity and complexity of 
reactions to COVID-19, we use three-wave data from a large, 
prospective Norwegian sample assessed before and at three 
and nine months into the pandemic. We apply latent profile 
(LPA) and latent transition (LTA) analysis to examine mul-
tidimensional and heterogenous reactions. We particularly 
investigate (i) QoL levels before and during the pandemic, 
(ii) the number and composition of distinct QoL profiles 
(i.e. clinically meaningful subgroups), (iii) transition pat-
terns across these profiles during the COVID-19 pandemic, 
and (iv) social, health-related, and demographic baseline 
predictors to identify the attributes of vulnerable and stress-
resistant individuals/subgroups.

We expect the pandemic to have negatively affected QoL 
levels. National lockdown and a wide range of non-phar-
macological interventions were introduced in Norway on 
March 12, 2020, many have remained over extended time, 
and substantially infringed on personal freedom, restricted 
social life, affected financial security, and limited regular 
sources of wellbeing. The consequences of the virus have 
thus not only been physical (e.g. illness, hospitalization, sed-
entary life style) and financial (e.g. redundancy, financial 
insecurity) [40], but also socio-emotional (e.g. fear, loneli-
ness, isolation), causing a sharp increase in most putative 
risk factors for poor QoL. We also expect to identify differ-
ent QoL profiles, varying not only in their levels but also 
in their composition. As QoL is substantially influenced by 
personality and genetic influences [22, 25, 41], we hypoth-
esize a fairly stable QoL distribution. Yet, as both positive 
and negative indicators of QoL tend to change in response 
to abrupt events and ongoing stressors [27], we expect some 
transition towards the lower QoL class and hypothesize that 
pre-pandemic social integration, good health, and higher 
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socio-economic status relate to better QoL also during the 
pandemic.

Method

Sample

The Norwegian Counties Public Health Survey (NCPHS) 
is a cross-sectional survey used for monitoring and identi-
fication of locally salient health determinants. Invitations 
to the online NCPHS are distributed by email/SMS. Email 
addresses and cell phone numbers to eligible participants 
were retrieved from the national registers of the Norwegian 
Digital Agency. Baseline data (T1) for the present study are 
the NCPHS collected in Agder (23 September–18 October 
2019, N = 28,047, response rate (RR) = 46%) and Nordland 
(27 January–16 February 2020, N = 24,222, RR = 47%) 
counties. A random sample of 20,196 from these two coun-
ties was invited to participate in a longitudinal NCPHS 
COVID-19 study (T2). These two counties participated 
in the NCHPS close in time (< 6 months) to the national 
COVID-19 lockdown (12 March 2020). Data for the second 
wave were collected 4–18 June 2020 (N = 11,953, RR = 59% 
of those invited) and a third assessment was conducted 19 
November–4 December 2020 (T3). Of the initial sample, 
30% dropped out from later assessments. Altogether 8,156 
individuals participated in all the three assessments and con-
stituted our target sample. Compromised health, lower edu-
cation, financial difficulties, and younger age significantly 
predicted drop-out from T1. However, subsequent drop-out 
status (i.e. using the full T1 sample) explained only 1% of 
the variance in the outcome variables at T1.

Measures

The NCPHS includes questions on QoL, health, and com-
munity factors. The QoL items constitute a national standard 
developed to provide local, regional, and national authori-
ties with holistic, comparable steering information to guide 
policy development and evaluate societal changes [42]. The 
questions included one item on life satisfaction (LS), one 
on meaning in life, and six items on the presence of posi-
tive emotions (PE: happy, calm, and engaged) and negative 
emotions (NE: sad/blue, worried, and anxious) the last week. 
All eight items correspond to monitoring items used/rec-
ommended by the Office of National Statistics [43] and the 
OECD [44], and all are scored on a 0–10 scale (0 = “not at 
all”, 10 = “very much”) in accordance with OECD guide-
lines [44]. Generally, single-item LS and meaning measures 
perform very similar to multiple-item scales [45, 46]. A pre-
vious Confirmatory Factor Analysis of the LS item and the 
five Satisfaction With Life Scale items [47, 48] yielded one 

factor and the LS item loaded 0.75 on this factor. Cronbach’s 
Alphas for the three-item NE and PE measures were esti-
mated to 0.84 and 0.71, respectively. Mean values were used, 
and kurtosis and skewness of the four dependent variables 
ranged from 2.50 to 4.50 and − 1.11 to 0.71, respectively. 
Variables were then standardized to zero mean and unit vari-
ance and then entered in LPA/LTA.

The baseline predictors included sex (male = 1, 
female = 0), age (continuous), subjective income (0 = “very 
difficult” to 5 = “very easy”), educational level (“high 
school”, “2–3 years college”, “4 years college”), marital 
status (“married/cohabitating”, “non-resident partner”, 
“single”), employment status (“employed”, “disabled/
unemployed”, “other” [student, military service, retired]), 
self-rated health (0 = “very poor” to 4 = “very good”), inter-
personal trust (scale 0–10), and sense of belonging (scale 
0–10). Social support was measured with the Oslo Support 
Scale (OSS-3 [49]). Scores on the OSS-3 were categorized 
into poor (0 = scores 3–8), moderate (1 = scores 9–11), and 
strong (2 = scores 12–14) [50]. We also used three predictors 
from T2: number of family members, temporarily laid off 
(yes/no), and reduced income (yes/no)—the latter two with 
reference to the COVID-19 pandemic.

Analytic strategy

We applied LPA and LTA analyses using Mplus 8.5 to 
address our research questions. LPA is a person-centred 
approach involving the formation of profiles (i.e. subgroups/
classes) based on patterns of similarities among individu-
als on the indicator variables. For a general overview, see 
Lanza, Bray, and Collins [51]. Before we ran LTA, we exam-
ined potential latent QoL profiles at each time point with 
500 starting values and 20 for final optimization [52]. We 
selected the number of LPAs in line with recommendations 
[53], mainly focussing on the bootstrap likelihood ratio test 
(BLRT) and the Bayesian Information Criterion (BIC).

Following the tradition of a mixture model, we considered 
to model the within-class indicator covariance (i.e. relation-
ship between variables in a given class) and allow for different 
variances across profiles. Yet, due to the model not converging 
with the relaxed parameters, we chose a more parsimonious 
model with the assumption of local independence and vari-
ance homoscedasticity in the form of a classic LPA/LTA. For 
a similar approach, see Moore et al. [37] and Stronge et al. 
[54]. When model fit criteria do not provide conclusive evi-
dence for selecting the number of classes, a more parsimonious 
model is usually chosen [37, 55]. To examine the associations 
between baseline covariates (T1) and observed LPAs (T1 and 
T3), we applied a multinomial logit model which uses mul-
tiple predictors to model categorical outcomes. We used the 
3-step approach suggested by Asparouhov and Muthén [56] 
to account for the measurement error in class classification.
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Based on the LPAs identified at each wave, we applied 
LTA. This is a longitudinal extension of LPA, estimating the 
probability of transitioning from one class to another over 
time [57]. The LTA process began with the identified pro-
files at each assessment. The observed LPAs at T were then 
regressed on the profiles from T1. First, we tested a first-
order invariant LTA model specifying the transition matrices 
to be equal over time. This model fitted poorly in terms of 
AIC, BIC, and Entropy. Consequently, we did not specify a 
stationary transition probability across the transition period 
(which included the Covid outbreak). We also included a 
second-order effect (i.e. effects of LPAs at T1 on the LPAs 
T3), given the likelihood of a lasting effect of initial status. 
This LTA model showed better model fit. Hence, our final 
model was the LTA model specifying a second-order effect 
and freely estimated transition matrices.

We applied the 3-step approach to avoid the potential 
bias that the classification of LPAs at T is affected by an 
observed measurement at T − 1 in the conventional 1-step 
approach (entropy values which show the accuracy of class 
assignment (0 to 1) in our LPA were about 0.80 implying 
potential classification errors) [56]. Given the possibil-
ity of unobserved variables that are likely to confound the 
observed transitional patterns over time (e.g. personality, 
district SES), we also compared our findings with estimates 
from an LTA with random intercepts (RI-LTA). The RI-
LTA addresses unobserved stable confounding effects using 
a latent variable approach [58]. We employed a maximum 
likelihood estimator with robust standard errors.

Results

Descriptives

Table 1 provides descriptive information. Overall, QoL 
decreased over time, particularly during the later stage 
(T2–T3) as indicated by the significant mean level differ-
ences of NE and LS (about 25% of a SD). The observed 
decreases in meaning levels were very small, illustrating 
the possibility that individuals may react differently to sub-
dimensions of QoL. We also briefly explored sex differences 
in QoL (see Online Appendix A). Although there were some 
fluctuations, QoL had declined for both men and women at 
T3. Yet, women reported more negative experiences than 
men during the pandemic.

Latent QoL profiles before and after the COVID‑19 
outbreak

Before we conducted the LTA, we explored the latent QoL 
profiles at each assessment. Table 2 presents the model fit 
indices for the identified LPA structures. At time 1 and 3, 

the BLRT results favoured a 5-class solution, accepting the 
null model of 5 classes in favour of 6 at p < 0.001. In terms 
of BIC, a 6-class specification had the smallest value at all 
assessments. This specification just added one similar profile 
with a small number of observations (n = 159) and had a 
model convergence issue, despite increased random starting 
values. We thus selected the 5-class solution for our pre-
ferred LPA at each wave.

Table 3 provides the estimated means (standardized) and 
observed LPAs before the COVID-19 outbreak. Based on 
the observed patterns, we labelled the five emerging classes 
as Troubled (very high NE and very low PE, LS, and mean-
ing—pre-pandemic prevalence 4.7%), Languishing (high NE 

Table 1   Descriptive statistics of variables

a A significant mean difference between T and T − 1 measures

Variables Mean % SD Range N

QoL measures
 Negative Emotion_T1 2.8 – 2.3 0–10 8.156
 Negative Emotion_T2a 2.7 – 2.2 0–10 8.156
 Negative Emotion_T3a 3.3 – 2.3 0–10 8.156
 Positive Emotion_T1 7.0 – 1.6 0–10 8.156
 Positive Emotion_T2a 6.9 – 1.7 0–10 8.156
 Positive Emotion_T3a 6.7 – 1.7 0–10 8.156
 Life satisfaction_T1 7.8 – 1.9 0–10 8.156
 Life satisfaction_T2 7.7 – 1.9 0–10 8.156
 Life satisfaction_T3a 7.2 – 2.0 0–10 8.156
 Meaning of life_T1 7.8 – 2.0 0–10 8.156
 Meaning of life_T2a 7.7 – 2.0 0–10 8.156
 Meaning of life_T3 7.6 – 2.9 0–10 8.156

Baseline covariates
 Male – 46.6 0–1 8.156
 Age 54.1 – 14.0 20–92 8.156
 Subjective income 3.7 – 1.2 0–5 7.889
 Primary school – 10.4 0–1 8.139
 High school – 33.6 0–1 8.139
 College 2–3 years – 24.9 0–1 8.139
 College over 4 years – 31.0 0–1 8.139
 Single – 18.7 0–1 8.149
 Married/cohabiting – 75.4 0–1 8.149
 Non-resident partner – 5.9 0–1 8.149
 Employed – 67.7 0–1 8.156
 Other works – 25.1 0–1 8.156
 Unemployed – 14.1 0–1 8.156

Subjective health 2.8 – 0.8 0–4 8..149
Oslo Support Scale 1.4 – 0.7 0–2 8.116
 Trust 7.5 – 2.2 0–10 8.147
 Belonging 7.7 – 2.4 0–10 8.149
 Laid off – 6.2 0–10 8.156
 Reduced income – 11.9 0–10 8.156
 Number of family member 2.5 – 1.2 1–10 8.067
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and low PE, LS, and meaning—14.3%), Content-Sympto-
matic (moderate levels of LS, meaning, and PE, but high 
NE—10.6%), Content (moderate levels of LS, meaning, PE, 
and NE—31.2%), and Flourishing (high LS, Meaning, and 
PE and low NE—39.3%).

Factors associated with the latent profiles 
before COVID‑19

As shown in Table 4, men were more likely to belong to 
the troubled than the flourishing group (OR = 1.4), while 
women were more likely to belong to the content-symp-
tomatic. Individuals in the oldest age group had system-
atically higher odds of belonging to the flourishing group, 
while single and those reporting low income had systemati-
cally lower odds. Educational levels were also significantly 
related to belonging to the troubled and content groups. 
College education significantly increased the odds of 
belonging to the content over the flourishing group. Com-
pared to primary school, secondary and college (2–3 years) 
education were associated with higher odds of belonging 
to the troubled over the flourishing group. Lower levels 
of self-rated health, social support (OSS-3), interpersonal 
trust, and sense of belonging to the local community were 

systematically associated with lower odds of belonging to 
the flourishing group.

Table 5 shows the results from the multinomial logit 
model predicting the observed patterns of class member-
ship at T3. In general, the observed magnitudes of the asso-
ciations were reduced. At T3 (November/December 2020), 
women were consistently less likely to belong to the flour-
ishing group than men. Notably, we still observed that base-
line higher levels of subjective income, self-rated health, 
perceived social support, interpersonal trust, and sense of 
belonging were related to lower odds of belonging to all 
non-referenced groups (vs. flourishing group). Of the three 
T2 covariates (last three rows), reduced income due to the 
pandemic was significantly associated with higher odds of 
belonging to the content-symptomatic group over the flour-
ishing group, while increased number of family members 
was associated with lower odds.

Latent transitional patterns of QoL 
after the COVID‑19 outbreak

Table 6 shows the class proportions for each time point from 
our baseline LTA model and how the observed proportions 

Table 2   Model fit comparisons 
of LPA

N = 8156
Parms parameters, AIC Akaike’s Information Criterion, BIC Bayes’ information Criterion, CAIC consistent 
AIC, ssBIC sample size adjusted BIC, BLRT bootstrapped likelihood ratio test
In general, the model with smaller values of ICs is preferred. A higher value of Entropy implies that there 
are fewer errors in classification of latent profiles
*** p < .001

Classes Parms LL Entropy AIC Model fit BLRT

BIC ssBIC

Time 1 1 8 − 46,291.451 N/A 92,598.901 92,654.953 92,629.531 N/A
2 13 − 40,048.531 0.91 80,123.062 80,214.146 80,172.835 C1 vs. C2***
3 18 − 37,691.066 0.83 75,418.133 75,544.250 75,487.050 C2 vs. C3***
4 23 − 36,694.307 0.83 73,434.614 73,595.763 73,522.674 C3 vs. C4***
5 28 − 36,291.668 0.81 72,639.335 72,835.517 72,746.539 C4 vs. C5***
6 33 − 35,965.771 0.80 71,997.541 72,228.756 72,123.889 C5 vs. C6

Time 2 1 8 − 46,291.451 N/A 92,598.901 92,654.953 92,629.531 N/A
2 13 − 40,843.951 0.88 81,713.901 81,804.986 81,763.674 C1 vs. C2***
3 18 − 38,813.164 0.81 77,662.328 77,788.445 77,731.245 C2 vs. C3***
4 23 − 37,913.150 0.82 75,872.300 76,033.450 75,960.360 C3 vs. C4***
5 28 − 37,621.309 0.79 75,298.617 75,494.800 75,405.821 C4 vs. C5***
6 33 − 37,376.632 0.80 74,819.264 75,050.478 74,945.611 C5 vs. C6***

Time 3 1 8 − 46,291.451 N/A 92,598.901 92,654.953 92,629.531 N/A
2 13 − 40,950.774 0.87 81,927.548 82,018.633 81,977.321 C1 vs. C2***
3 18 − 39,034.622 0.80 78,105.244 78,231.361 78,174.160 C2 vs. C3***
4 23 − 38,313.712 0.78 76,673.425 76,673.425 76,761.485 C3 vs. C4***
5 28 − 38,041.106 0.77 76,138.213 76,334.395 76,245.416 C4 vs. C5***
6 33 − 37,874.541 0.78 75,815.082 76,046.297 75,941.429 C5 vs. C6
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Table 3   Observed 
characteristics of latent profiles 
at time 1

Variables are standardized. The local independence and variance homoscedasticity are assumed in LPA

Latent profiles N Items Mean (SE) Variance (SE)

Troubled 378 Life satisfaction − 2.70 (0.07) 0.25 (0.01)
Meaning in life − 2.51 (0.09) 0.31 (0.01)
Negative emotion 1.62 (0.06) 0.33 (0.01)
Positive emotion − 2.16 (0.06) 0.39 (0.01)

Languishing 1159 Life satisfaction − 1.14 (0.06) 0.25 (0.01)
Meaning in life − 1.13 (0.05) 0.31 (0.01)
Negative emotion 0.95 (0.03) 0.33 (0.01)
Positive emotion − 1.07 (0.04) 0.39 (0.01)

Content-symptomatic 823 Life satisfaction 0.07 (0.05) 0.25 (0.01)
Meaning in life 0.26 (0.04) 0.31 (0.01)
Negative emotion 1.31 (0.05) 0.33 (0.01)
Positive emotion − .06 (0.06) 0.39 (0.01)

Content 2560 Life satisfaction − .05 (0.02) 0.25 (0.01)
Meaning in life − 10 (0.03) 0.31 (0.01)
Negative emotion − .16 (0.04) 0.33 (0.01)
Positive emotion − .11 (0.03) 0.39 (0.01)

Flourishing 3236 Life satisfaction 0.76 (0.02) 0.25 (0.01)
Meaning in life 0.72 (0.01) 0.31 (0.01)
Negative emotion − .76 (0.01) 0.33 (0.01)
Positive emotion 0.75 (0.02) 0.39 (0.01)

Table 4   Multinomial logistic model using the 3-step approach (ref = flourishing) at time 1

Latent profiles and predictors are from the baseline assessment (T1)
*p < 0.05; **p < 0.01; ***p < 0.001. N = 7813

Variables Classification

Troubled Languishing Content-symptomatic Content

b SE OR b SE OR b SE OR b SE OR

Male 0.34* 0.17 1.40 − 0.06 0.11 0.94 − 0.40*** 0.11 0.67 0.21* 0.09 1.23
Age − 0.05*** 0.01 0.95 − 0.03*** 0.01 0.97 − 0.02** 0.01 0.98 − 0.02*** 0.00 0.98
Subjective income − 0.43*** 0.07 0.65 − 0.32*** 0.05 0.73 − 0.23*** 0.05 0.79 − 0.11** 0.04 0.89
Primary school (ref)
 High school 0.57* 0.26 1.76 0.16 0.19 1.18 − 0.18 0.18 0.84 0.32 0.17 1.38
 College 2–3 years 0.82** 0.28 2.27 0.35 0.20 1.42 − 0.37 0.20 0.69 0.55** 0.18 1.73
 College over 4 years 0.55 0.29 1.73 0.18 0.19 1.20 − 0.14 0.19 0.87 0.52** 0.18 1.68
Single (ref)
 Married/cohabiting − 1.34*** 0.19 0.26 − 1.02*** 0.14 0.36 − 0.16 0.16 0.85 − 0.70*** 0.12 0.50
 Non-resident partner − 0.82* 0.35 0.44 − 0.59* 0.25 0.55 − 0.20 0.27 0.82 − 0.58** 0.22 0.56
Employed (ref)
 Other (disabled, retired) − 0.23 0.25 0.79 0.04 0.14 1.05 − 0.41** 0.16 0.67 0.11 0.12 1.11
 Unemployed 0.53* 0.23 1.70 0.34 0.18 1.41 − 0.01 0.20 0.99 0.23 0.16 1.26
Subjective health − 2.34*** 0.13 0.10 − 1.64*** 0.09 0.20 − 0.70*** 0.08 0.50 − 0.87*** 0.07 0.42
Social support − 1.89*** 0.15 0.15 − 1.39*** 0.10 0.25 − 0.74*** 0.10 0.48 − 0.80*** 0.08 0.45
Trust − 0.50*** 0.04 0.61 − 0.37*** 0.03 0.69 − 0.25*** 0.03 0.78 − 0.21*** 0.03 0.81
Belonging − 0.63*** 0.04 0.53 − 0.48*** 0.03 0.62 − 0.25*** 0.03 0.78 − 0.31*** 0.03 0.74
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changed over time. Specifically, the pre-pandemic propor-
tions of individuals assigned to the content and flourishing 
groups were about 71%. The proportion of individuals clas-
sified into the troubled group gradually decreased from time 
1 (5%) to time 3 (2%). Decreasing proportions were also 
observed for the flourishing and content-symptomatic groups 
(16 and 2 percentage points [pp]). In contrast, the propor-
tions of individuals in the languishing and content groups 
increased by 6 and 15 pp, respectively. The most dramatic 
(relative) change (i.e. 40% and 60%) thus occurred for the 
flourishing and troubled groups.

Table 7 provides the transitional probabilities after the 
COVID-19 outbreak with the 3-step LTA, controlling for 

the second-order effect. As shown in Table 7, we observed 
strong stability in the flourishing (67%) and content (65%) 
groups after the COVID-19 outbreak. Individuals in the 
two main “at-risk” groups showed less stability with esti-
mates of 43% (languishing) and 36% (troubled). Notably, 
the observed stabilities became more pronounced between 
T2 and 3. The transitional probabilities of the troubled and 
languishing groups increased to 49% and 57%, respectively. 
Only 1% of those classified into the troubled group at T2 
moved to the flourishing group. For those in the flourish-
ing group at T2, 4% moved to the languishing and content-
symptomatic groups. Greatest stability was observed for the 
content group. This pattern implies that the most disadvan-
taged and advantaged groups at the outset were highly likely 
to remain in their groups also during COVID-19. However, 
substantial, mostly unfavourable, transitions occurred.

Discussion

In this study, we examined QoL changes, subgroup dif-
ferences in QoL profiles, their predictors, and transi-
tion patterns in a large Norwegian community sample 
amid COVID-19. Overall, QoL levels decreased during 

Table 5   Multinomial logistic model using the 3-step approach (ref = flourishing) at time 3

*p < 0.05; **p < 0.01; ***p < 0.001. N = 7729

Variables Classification

Troubled Languishing Content-symptomatic Content

b SE OR b SE OR b SE OR b SE OR

Male − 0.53* 0.22 0.59 − 0.69*** 0.10 0.51 − 0.85*** 0.13 0.43 − 0.50*** 0.09 0.61
Age − 0.05*** 0.01 0.95 − 0.01** 0.01 0.99 − 0.03*** 0.01 0.97 − 0.01 0.00 0.99
Subjective income − 0.45*** 0.09 0.64 − 0.19*** 0.05 0.82 − 0.28*** 0.06 0.75 − 0.14** 0.05 0.87
Primary school (ref)
 High school − 0.09 0.30 0.91 0.26 0.18 1.30 0.00 0.21 1.00 0.22 16 1.25
 College 2–3 years 0.31 0.33 1.37 0.40* 0.18 1.49 0.17 0.22 1.18 0.35* 0.16 1.42
 College over 4 years − 0.60 0.41 0.55 0.47** 0.18 1.60 0.15 0.22 1.16 0.39* 0.16 1.47
Single (ref)
 Married/cohabiting − 0.82** 0.27 0.44 − 0.56*** 0.15 0.57 − 0.64** 0.20 0.53 − 0.18 0.15 0.84
 Non-resident partner − 0.17 0.37 0.84 − 0.45 0.23 0.64 − 0.50 0.29 0.60 − 0.18 0.22 0.84
Employed (ref)
 Other works 0.62* 0.29 1.86 0.31* 0.13 1.36 0.52** 0.17 1.69 − 0.01 0.12 0.99
 Unemployed 0.38 0.27 1.46 0.02 0.17 1.01 0.18 0.20 1.20 − 0.20 0.17 0.83
Subjective health − 1.45*** 0.15 0.23 − 0.98*** 0.07 0.38 − 1.38*** 0.10 0.25 − 0.62*** 0.07 0.54
Oslo support scale − 1.07*** 0.20 0.35 − 0.70*** 0.09 0.50 − 0.95*** 0.11 0.39 − 0.36*** 0.09 0.70
Trust − 0.40*** 0.06 0.67 − 0.23*** 0.03 0.80 − 0.26*** 0.04 0.77 − 0.17*** 0.04 0.84
Belonging − 0.37*** 0.05 0.69 − 0.27*** 0.04 0.77 − 0.35*** 0.04 0.71 − 0.20** 0.04 0.82
Laid off 0.45 0.42 1.56 0.33 0.23 1.39 0.29 0.29 1.33 − 0.01 0.22 0.99
Reduced income 0.50 0.32 1.64 0.17 0.17 1.19 0.54* 0.22 1.72 0.16 0.16 1.18
Number of family members − 0.13 10 0.88 − 0.04 0.05 0.97 − 0.15* 0.07 0.86 − 0.05 0.05 0.95

Table 6   Percentages of individuals in each latent profile between time 
1 and time 3

Class Time 1 Time 2 Time 3

Troubled 5 3 2
Languishing 14 17 20
Content-symptomatic 10 8 8
Content 31 42 46
Flourishing 40 31 24
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the pandemic. We identified five unique QoL profiles at 
all assessments, namely troubled, languishing, content-
symptomatic, content, and flourishing. The proportions 
belonging to these groups varied widely, from 2–5% in 
the troubled group to 24–40% in the flourishing group. 
Overall, the subgroups differed more in their QoL lev-
els than in their configurations. However, the presence of 
a content-symptomatic class characterized by fairly high 
levels of both wellbeing and distress indicated that tradi-
tional “bipolar” measures of mental health may not cap-
ture the complexity of psychological reactions sufficiently. 
Hence, our findings underscore the value of “dual factor” 
[59] or “dual-continua” [60] QoL classes with different 
trajectories and socio-emotional outcomes over time [37].

An important contribution of our study is the assess-
ment of change over time in terms of transitions between 
holistic QoL classes during COVID-19. Overall, we find 
that the pandemic has made a clear shift in both QoL lev-
els and the distribution of QoL profiles in Norway. The 
well-known characteristics of the Norwegian society 
were reflected in the large pre-pandemic proportion of 
individuals in the content and flourishing groups (71%). 
From before the pandemic to 9 months into the pandemic, 
we observed considerable changes, particularly towards 
the content and languishing groups, whose proportions 
increased by 48% and 43%, respectively, while the flour-
ishing and troubled groups decreased by 40% and 60%. 
The latter finding runs counter to our initial expectations. 
Thus, the COVID-19 pandemic seems associated with 
some shift from the more extreme towards the more mod-
erate groups, thus “equalizing” the QoL distribution at 
least temporarily. This is in line with the findings from 
one large variable-centred Norwegian adolescent study 
[61]. Another study of Norwegian adolescents reported 
that youth from low socio-economic backgrounds showed 
more adverse changes in psychosocial outcomes (i.e. no 
equalizing effect) during the pandemic [62]. In line with 

our findings based on adults, this large-scale Norwegian 
study also underscored substantial stability, which is likely 
to reflect genetic influences [22, 25] shared with personal-
ity, most notably extraversion and neuroticism [41, 63] and 
stable environmental factors.

In terms of transition probabilities, strong stability was 
observed for the most advantaged (flourishing) and disad-
vantaged (troubled) groups. During the pandemic (T2–T3), 
the observed stabilities of these two groups were 71% and 
49%, respectively, despite mean levels of the individual QoL 
measures dropping substantially during this period. Corre-
sponding estimates for the remaining subgroups varied from 
44% (content-symptomatic) to 75% (content). A similar but 
less stable pattern was also evident in the period compris-
ing the outbreak (T1–T2). As a supplemental analysis, we 
also explored potential sex differences in these transitional 
patterns and observed broadly similar results. We also con-
ducted a sensitivity test using the recently developed RI-LTA 
to account for unobserved heterogeneity in the transition 
process (see Online Appendix B). Similar patterns were 
observed, with stability becoming stronger over time, pro-
viding a degree of confidence in our finding of substantial 
stability.

Our results are thus in line with the previous findings 
of notable changes in QoL in response to major events, 
collective stressors, and macrolevel changes followed by 
adaptation [64, 65]. Greater stability for the flourishing (i.e. 
“multi-asset”) group suggests that accumulation of socio-
economic and psychological assets provides individual or 
circumstantial resources needed to mitigate adverse devel-
opment. Pre-pandemic poor health and income, weak social 
integration, younger age, and being single increased the odds 
of belonging to the troubled group and may contribute to 
cement an adverse situation.

The strong links between wellbeing, psychopathology, 
and social relationships are evidenced by numerous sources. 
The majority of people show prosocial tendencies from an 

Table 7   Transitional 
probabilities for change in 
profile membership from the 
3-step LTA

T time
Bold refers to observed stability over time for the given classes/profiles

Time Class Troubled Languishing Content-SMC Content Flourishing

T1–T2 Troubled 0.36 0.15 0.42 0.06 0.00
Languishing 0.01 0.43 0.31 0.49 0.21
Content-SMC 0.04 0.25 0.04 0.19 0.03
Content 0.01 0.25 0.04 0.65 0.06
Flourishing 0.00 0.01 0.01 0.31 0.67

T2–T3 Troubled 0.49 0.15 0.36 0.00 0.01
Languishing 0.07 0.57 0.15 0.12 0.01
Content-SMC 0.01 0.36 0.44 0.26 0.02
Content 0.00 0.16 0.02 0.75 0.07
Flourishing 0.00 0.03 0.01 0.26 0.71
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early age and derive benefits of prosocial action [28, 66]. 
High-quality relations and social support promote health and 
wellbeing as well as resilience to stressors [67], and com-
munities with higher social capital appear to rebound faster 
after natural disasters such as earthquakes and tsunamis [68, 
69]. Our findings highlight the importance of both strong 
(social support) and weak (trust, belonging) social bonds 
along with the importance of economic and health-related 
factors to QoL, as these factors were strongly associated with 
the disadvantaged classes at the outset.

Our study has several strengths, including its prospective 
design, range of QoL items, and large sample size. Another 
noteworthy strongpoint is the use of robust person-centred 
methods addressing unobserved heterogeneity and the con-
figuration of key QoL variables permitting us to examine 
mixed and holistic emotional reactions. Some caveats should 
also be noted. First, panel samples tend to over-represent 
those with higher socio-economic status, and access to a 
computer or internet-connected mobile phone was necessary 
to complete the survey. Compromised health, lower edu-
cation, financial difficulties, and younger age significantly 
predicted drop-out from T1 in our study. Consequently, those 
most affected by the pandemic and associated measures (i.e. 
troubled) are somewhat under-represented in our sample. 
In ancillary analyses, we ran the analysis with data from all 
participants (i.e. not only those participating at all assess-
ments). The identified latent profiles using both approaches 
were highly similar. We note, however, that the means esti-
mated for our outcome variables, and the proportion belong-
ing to the flourishing class at T1, were modestly lower in the 
full sample. As associations, but not means, are relatively 
robust against non-random missing [70, 71], attrition in our 
study may compromise the external validity of our means 
and prevalence estimates. Second, the study is limited by 
its reliance on self-report. Two measures consisted of sin-
gle items, and the internal consistency of the PE measure 
was also less than optimal (0.71). Third, we selected a par-
simonious model specifying local independence and vari-
ance homoscedasticity, partly due to a model convergence 
issue. Future studies with a larger sample size may need to 
consider various types of measurement structures to pro-
vide richer information on related items and latent profiles. 
Fourth, reactions to the pandemic will be context-dependent, 
and the results may thus not extrapolate to other contexts, 
regions, and nations. The Nordic welfare states are known 
for their universalistic approach to welfare and introduced 
significant measures to safeguard jobs after the outbreak. 
Trust in the government is high, and the infectious levels 
and mortality rate from COVID-19 have been rather modest, 
perhaps contributing to lower the level of concerns. How-
ever, the prevalence of subsyndromal anxiety and depression 
was estimated to 18% in a nationally representative Norwe-
gian sample (N = 17,000) during the initial lockdown [29], 

and not substantially different from average international 
estimates ranging between 16 and 28% [72]. Fifth, social 
relations are likely to have changed during the pandemic. 
Optimally, social support should have been included at T2 
and T3 and future studies need to investigate this in further 
detail. Lastly, our study stretches from 1 to 5 months before 
until 9 months into the pandemic, with the second assess-
ment conducted in June 2020, when the infectious measures 
were less strict. Hence, there might be unobserved time-
varying factors including seasonal effects.

The course of the pandemic is unknown, as are the 
long-term effects on societies and individuals. Future 
studies are therefore needed to investigate trajectories of 
QoL onwards and in different settings. Given the likely 
recurrence of COVID-19, future pandemics, social unrest, 
and natural disasters, there is a need to establish evidence-
based knowledge about viable wellbeing, promotion of 
social integration, coping, and adaptation. Our study 
yields useful information with respect to theories on adap-
tation and factors that support or challenge QoL which are 
relevant also beyond the pandemic.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11136-​022-​03113-2.

Funding  Open access funding provided by Norwegian Institute of Pub-
lic Health (FHI). RBN, BY, ER, TH were supported by the Research 
Council of Norway, Grant Number 288083.

Declarations 

Conflict of interest  A competing interests declaration is mandatory for 
publication in this journal. Please confirm that this declaration is ac-
curate, or provide an alternative.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Bonanno, G. A., Brewin, C. R., Kaniasty, K., & Greca, A. M. 
L. (2010). Weighing the costs of disaster: Consequences, risks, 
and resilience in individuals, families, and communities. Psy-
chological Science in the Public Interest, 11(1), 1–49.

https://doi.org/10.1007/s11136-022-03113-2
http://creativecommons.org/licenses/by/4.0/


2304	 Quality of Life Research (2022) 31:2295–2305

1 3

	 2.	 Norris, F. H., Friedman, M. J., Watson, P. J., Byrne, C. M., Diaz, 
E., & Kaniasty, K. (2002). 60,000 disaster victims speak: Part I. 
An empirical review of the empirical literature, 1981–2001. Psy-
chiatry: Interpersonal and Biological Processes, 65(3), 207–239.

	 3.	 Arthi, V., & Parman, J. (2021). Disease, downturns, and wellbe-
ing: Economic history and the long-run impacts of COVID-19. 
Explorations in Economic History, 79, 101381.

	 4.	 Holmes, E. A., O’Connor, R. C., Perry, V. H., Tracey, I., Wes-
sely, S., Arseneault, L., Ballard, C., Christensen, H., Silver, R. 
C., & Everall, I. (2020). Multidisciplinary research priorities 
for the COVID-19 pandemic: a call for action for mental health 
science. The Lancet Psychiatry, 7(6), 547–560.

	 5.	 Bryson, W. J. (2021). Long-term health-related quality of life 
concerns related to the COVID-19 pandemic: A call to action. 
Quality of Life Research, 30(3), 643–645.

	 6.	 Banks, J., Fancourt, D., & Xu, X. (2021). Mental health and the 
COVID-19 pandemic. World Happiness Report, 2021, 107–130.

	 7.	 Marmot, M., & Allen, J. (2020). COVID-19: Exposing and 
amplifying inequalities. Journal of Epidemiology and Commu-
nity Health, 74(9), 681–682.

	 8.	 Campion, J., Javed, A., Sartorius, N., & Marmot, M. (2020). 
Addressing the public mental health challenge of COVID-19. The 
Lancet Psychiatry, 7(8), 657–659.

	 9.	 O’Connor, R. C., Wetherall, K., Cleare, S., McClelland, H., Mel-
son, A. J., Niedzwiedz, C. L., O’Carroll, R. E., O’Connor, D. B., 
Platt, S., & Scowcroft, E. (2020). Mental health and well-being 
during the COVID-19 pandemic: longitudinal analyses of adults in 
the UK COVID-19 Mental Health & Wellbeing study. The British 
Journal of Psychiatry, 218(6), 326–333.

	10.	 Rossi, R., Socci, V., Pacitti, F., Di Lorenzo, G., Di Marco, A., 
Siracusano, A., & Rossi, A. (2020). Mental health outcomes 
among frontline and second-line health care workers during the 
coronavirus disease 2019 (COVID-19) pandemic in Italy. JAMA 
Network Open, 3(5), e2010185–e2010185.

	11.	 Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, 
P. M., & Galea, S. (2020). Prevalence of depression symptoms 
in US adults before and during the COVID-19 pandemic. JAMA 
Network Open, 3(9), e2019686–e2019686.

	12.	 Fancourt, D., Steptoe, A., & Bu, F. (2021). Trajectories of anxi-
ety and depressive symptoms during enforced isolation due to 
COVID-19 in England: A longitudinal observational study. The 
Lancet Psychiatry, 8(2), 141–149.

	13.	 Luijten, M. A., van Muilekom, M. M., Teela, L., Polderman, T. 
J., Terwee, C. B., Zijlmans, J., Klaufus, L., Popma, A., Oostrom, 
K. J., & van Oers, H. A. (2021). The impact of lockdown during 
the COVID-19 pandemic on mental and social health of children 
and adolescents. Quality of Life Research, 30(10), 2795–2804.

	14.	 Hansen, T., Sevenius Nilsen, T., Knapstad, M., Skirbekk, V., Skogen, 
J., Vedaa, Ø., & Nes, R. B. (2021). Covid-fatigued? A longitudinal 
study of Norwegian older adults’ psychosocial well-being before and 
during early and later stages of the COVID-19 pandemic. European 
Journal of Ageing. https://​doi.​org/​10.​1007/​s10433-​021-​00648-0

	15.	 Druss, B. G. (2020). Addressing the COVID-19 pandemic in popula-
tions with serious mental illness. JAMA Psychiatry, 77(9), 891–892.

	16.	 Yao, H., Chen, J.-H., & Xu, Y.-F. (2020). Patients with mental health 
disorders in the COVID-19 epidemic. Lancet Psychiatry, 7(4), e21.

	17.	 Cullen, W., Gulati, G., & Kelly, B. (2020). Mental health in the Covid-19 
pandemic. QJM: An International Journal of Medicine, 113(5), 311–312.

	18.	 Xiong, J., Lipsitz, O., Nasri, F., Lui, L. M., Gill, H., Phan, L., Chen-
Li, D., Iacobucci, M., Ho, R., & Majeed, A. (2020). Impact of 
COVID-19 pandemic on mental health in the general population: 
A systematic review. Journal of Affective Disorders., 277, 55–64.

	19.	 Maffly-Kipp, J., Eisenbeck, N., Carreno, D. F., & Hicks, J. (2021). 
Mental health inequalities increase as a function of COVID-
19 pandemic severity levels. Social Science & Medicine, 285, 
114275.

	20.	 Aknin, L., De Neve, J.-E., Dunn, E., Fancourt, D., Goldberg, E., 
Helliwell, J., Jones, S. P., Karam, E., Layard, R., & Lyubomirsky, 
S. (2021). Mental health during the first year of the COVID-19 
pandemic: A review and recommendations for moving forward. 
Perspectives on Psychological Science. https://​doi.​org/​10.​1177/​
17456​91621​10299​64

	21.	 Helliwell, J. F., Huang, H., Wang, S., & Norton, M. (2021). World 
happiness, trust and deaths under COVID-19. World Happiness 
Report, 2021, 13–57.

	22.	 Nes, R. B., Roysamb, E., Tambs, K., Harris, J. R., & Reichborn-
Kjennerud, T. (2006). Subjective well-being: Genetic and envi-
ronmental contributions to stability and change. Psychological 
Medicine, 36(7), 1033–1042.

	23.	 Kendler, K. S., Myers, J. M., Maes, H. H., & Keyes, C. L. 
(2011). The relationship between the genetic and environmental 
influences on common internalizing psychiatric disorders and 
mental well-being. Behavior Genetics, 41(5), 641–650.

	24.	 DeNeve, K. M., & Cooper, H. (1998). The happy personality: 
A meta-analysis of 137 personality traits and subjective well-
being. Psychological Bulletin, 124(2), 197.

	25.	 Nivard, M., Dolan, C., Kendler, K., Kan, K.-J., Willemsen, G., 
Van Beijsterveldt, C., Lindauer, R., Van Beek, J., Geels, L., & 
Bartels, M. (2015). Stability in symptoms of anxiety and depres-
sion as a function of genotype and environment: A longitudinal 
twin study from ages 3 to 63 years. Psychological Medicine, 
45(5), 1039–1049.

	26.	 Kanner, A. D., Coyne, J. C., Schaefer, C., & Lazarus, R. S. 
(1981). Comparison of two modes of stress measurement: Daily 
hassles and uplifts versus major life events. Journal of Behav-
ioral Medicine, 4(1), 1–39.

	27.	 Nes, R. B., Røysamb, E., Hauge, L. J., Kornstad, T., Landolt, 
M. A., Irgens, L. M., Eskedal, L., Kristensen, P., & Vollrath, M. 
E. (2014). Adaptation to the birth of a child with a congenital 
anomaly: A prospective longitudinal study of maternal well-
being and psychological distress. Developmental Psychology, 
50(6), 1827.

	28.	 Zaki, J. (2020). Catastrophe compassion: Understanding and 
extending prosociality under crisis. Trends in Cognitive Sciences, 
24(8), 587–589.

	29.	 Støren, K. S., Rønning, E., & Gram, K. H. (2020). Livskvalitet i 
Norge 2020: Statistisk sentralbyrå. SSB rapporter 2020/35.

	30.	 White, R. G., & Van Der Boor, C. (2020). Impact of the COVID-
19 pandemic and initial period of lockdown on the mental health 
and well-being of adults in the UK. BJPsych Open, 6(5), e90.

	31.	 Every-Palmer, S., Jenkins, M., Gendall, P., Hoek, J., Beagle-
hole, B., Bell, C., Williman, J., Rapsey, C., & Stanley, J. (2020). 
Psychological distress, anxiety, family violence, suicidality, and 
wellbeing in New Zealand during the COVID-19 lockdown: A 
cross-sectional study. PLoS ONE, 15(11), e0241658.

	32.	 Hansen, T., Nilsen, T. S., Yu, B., Knapstad, M., Skogen, J. C., 
Vedaa, Ø., & Nes, R. B. (2021). Locked and lonely? A longitu-
dinal assessment of loneliness before and during the COVID-19 
pandemic in Norway. Scandinavian Journal of Public Health, 
49(7), 766–773.

	33.	 de Vries, L., van de Weijer, M., Pelt, D., Ligthart, L., Willemsen, 
G., Boomsma, D., de Geus, E., & Bartels, M. (2021). Individual 
differences in the effect of the COVID-19 pandemic on optimism 
and meaning in life. Behavior Genetics, 52(1), 13–25.

	34.	 Knudsen, A. K. S., Stene-Larsen, K., Gustavson, K., Hotopf, M., 
Kessler, R. C., Krokstad, S., Skogen, J. C., Øverland, S., & Ren-
eflot, A. (2021). Prevalence of mental disorders, suicidal idea-
tion and suicides in the general population before and during the 
COVID-19 pandemic in Norway: A population-based repeated 
cross-sectional analysis. The Lancet Regional Health-Europe, 4, 
100071.

https://doi.org/10.1007/s10433-021-00648-0
https://doi.org/10.1177/17456916211029964
https://doi.org/10.1177/17456916211029964


2305Quality of Life Research (2022) 31:2295–2305	

1 3

	35.	 Holman, E. A., Thompson, R. R., Garfin, D. R., & Silver, R. C. 
(2020). The unfolding COVID-19 pandemic: A probability-based, 
nationally representative study of mental health in the United 
States. Science Advances, 6(42), 5390.

	36.	 Nes, R. B., Czajkowski, N. O., Røysamb, E., Ørstavik, R. E., 
Tambs, K., & Reichborn-Kjennerud, T. (2013). Major depres-
sion and life satisfaction: A population-based twin study. Journal 
of Affective Disorders, 144(1–2), 51–58.

	37.	 Moore, S. A., Dowdy, E., Nylund-Gibson, K., & Furlong, M. J. 
(2019). A latent transition analysis of the longitudinal stability 
of dual-factor mental health in adolescence. Journal of School 
Psychology, 73, 56–73.

	38.	 Rose, T., Lindsey, M. A., Xiao, Y., Finigan-Carr, N. M., & Joe, S. 
(2017). Mental health and educational experiences among black 
youth: A latent class analysis. Journal of Youth and Adolescence, 
46(11), 2321–2340.

	39.	 St Clair, M. C., Neufeld, S., Jones, P. B., Fonagy, P., Bullmore, 
E. T., Dolan, R. J., Moutoussis, M., Toseeb, U., & Goodyer, I. 
M. (2017). Characterising the latent structure and organisation of 
self-reported thoughts, feelings and behaviours in adolescents and 
young adults. PLoS ONE, 12(4), e0175381.

	40.	 McKibbin, W. J., & Fernando, R. (2020). The global macroeco-
nomic impacts of COVID-19: Seven scenarios. Asian Economic 
Papers, 20(2), 1–55.

	41.	 Røysamb, E., Nes, R. B., Czajkowski, N. O., & Vassend, O. 
(2018). Genetics, personality and wellbeing. A twin study of 
traits, facets and life satisfaction. Scientific Reports, 8(1), 1–13.

	42.	 Nes, R. B., Barstad, A., & Hansen, T. (2018). Livskvalitet Anbe-
falinger for et bedre målesystem. Helsedirektoratet.

	43.	 Dolan, P., & Metcalfe, R. (2012). Measuring subjective wellbeing: 
Recommendations on measures for use by national governments. 
Journal of Social Policy, 41(2), 409–427.

	44.	 OECD. (2013). OECD Guidelines on Measuring Subjective Well-
being. OECD.

	45.	 Cheung, F., & Lucas, R. E. (2014). Assessing the validity of 
single-item life satisfaction measures: Results from three large 
samples. Quality of Life Research, 23(10), 2809–2818.

	46.	 Atroszko, P., Krzyżaniak, P., Sendal, L., & Atroszko, B. (2015). 
Validity and reliability of single-item self-report measures of 
meaning in life and satisfaction with life. CER Comparative Euro-
pean Research 2017.

	47.	 Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). 
The satisfaction with life scale. Journal of Personality Assessment, 
49(1), 71–75.

	48.	 Clench-Aas, J., Nes, R. B., Dalgard, O. S., & Aarø, L. E. (2011). 
Dimensionality and measurement invariance in the Satisfac-
tion with Life Scale in Norway. Quality of Life Research, 20(8), 
1307–1317.

	49.	 Meltzer, H. (2003). Development of a common instrument for 
mental health. In A. Nosikov & C. Gudex (Eds.), EUROHIS: 
Developing common instruments for health surveys. IOS Press.

	50.	 Bøen, H., Dalgard, O. S., & Bjertness, E. (2012). The importance 
of social support in the associations between psychological dis-
tress and somatic health problems and socio-economic factors 
among older adults living at home: A cross sectional study. BMC 
Geriatrics, 12(1), 1–12.

	51.	 Lanza, S. T., Bray, B. C., & Collins, L. M. (2013). An introduction 
to latent class and latent transition analysis. Handbook of Psychol-
ogy, 2, 691–716.

	52.	 Jung, T., & Wickrama, K. A. (2008). An introduction to latent 
class growth analysis and growth mixture modeling. Social and 
Personality Psychology Compass, 2(1), 302–317.

	53.	 Nylund, K. L., Asparouhov, T., & Muthén, B. O. (2007). Decid-
ing on the number of classes in latent class analysis and growth 
mixture modeling: A Monte Carlo simulation study. Structural 
Equation Modeling: A Multidisciplinary Journal, 14(4), 535–569.

	54.	 Stronge, S., Cichocka, A., & Sibley, C. G. (2019). The heterogeneity 
of self-regard: A latent transition analysis of self-esteem and psycho-
logical entitlement. Journal of Research in Personality, 82, 103855.

	55.	 Masyn, K. E. (2013). 25 latent class analysis and finite mixture 
modeling. In P. Nathan & T. Little (Eds.), The Oxford handbook 
of quantitative methods (pp. 551–611). Oxford University Press.

	56.	 Asparouhov, T., & Muthén, B. (2014). Auxiliary variables in mix-
ture modeling: Three-step approaches using M plus. Structural 
Equation Modeling: A Multidisciplinary Journal, 21(3), 329–341.

	57.	 Lanza, S. T., Flaherty, B. P., & Collins, L. M. (2003). Latent class 
and latent transition analysis. In J. A. Schinka & W. F. Velicer 
(Eds.), Handbook of psychology (pp. 663–685). Wiley.

	58.	 Muthén, B., & Asparouhov, T. (2022). Latent transition analysis 
with random intercepts (RI-LTA). Psychological Methods, 27(1), 
1–16. https://​doi.​org/​10.​1037/​met00​00370

	59.	 Greenspoon, P. J., & Saklofske, D. H. (2001). Toward an integra-
tion of subjective well-being and psychopathology. Social Indica-
tors Research, 54(1), 81–108.

	60.	 Keyes, C. L. (2002). The mental health continuum: From lan-
guishing to flourishing in life. Journal of Health and Social 
Behavior, 43(2), 207–222.

	61.	 Von Soest, T., Bakken, A., Pedersen, W., & Sletten, M. A. 
(2020). Life satisfaction among adolescents before and during 
the COVID-19 pandemic. Tidsskrift for Den norske legeforening. 
https://​doi.​org/​10.​4045/​tidss​kr.​20.​0437

	62.	 von Soest, T., Kozák, M., Rodríguez-Cano, R., Fluit, D. H., Cortés-
García, L., Ulset, V. S., Haghish, E., & Bakken, A. (2022). Ado-
lescents’ psychosocial well-being one year after the outbreak of 
the COVID-19 pandemic in Norway. Nature Human Behaviour, 6, 
217–228.

	63.	 Hettema, J. M., Neale, M. C., Myers, J. M., Prescott, C. A., & 
Kendler, K. S. (2006). A population-based twin study of the rela-
tionship between neuroticism and internalizing disorders. Ameri-
can Journal of Psychiatry, 163(5), 857–864.

	64.	 Bonanno, G. A. (2005). Resilience in the face of potential trauma. 
Current Directions in Psychological Science, 14(3), 135–138.

	65.	 Luhmann, M., Hofmann, W., Eid, M., & Lucas, R. E. (2012). Sub-
jective well-being and adaptation to life events: A meta-analysis. 
Journal of Personality and Social Psychology, 102(3), 592.

	66.	 Park, S. Q., Kahnt, T., Dogan, A., Strang, S., Fehr, E., & Tobler, 
P. N. (2017). A neural link between generosity and happiness. 
Nature Communications, 8(1), 1–10.

	67.	 Hofgaard, L. S., Nes, R. B., & Røysamb, E. (2021). Introducing 
two types of psychological resilience with partly unique genetic 
and environmental sources. Scientific Reports, 11(1), 1–13.

	68.	 Helliwell, J. F., & Aknin, L. B. (2018). Expanding the social sci-
ence of happiness. Nature Human Behaviour, 2(4), 248–252.

	69.	 Yamamura, E., Tsutsui, Y., Yamane, C., Yamane, S., & 
Powdthavee, N. (2015). Trust and happiness: Comparative study 
before and after the Great East Japan Earthquake. Social Indica-
tors Research, 123(3), 919–935.

	70.	 Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). 
Attrition and generalizability in longitudinal studies: Findings 
from a 15-year population-based study and a Monte Carlo simu-
lation study. BMC Public Health, 12(1), 1–11.

	71.	 Gustavson, K., Røysamb, E., & Borren, I. (2019). Preventing bias 
from selective non-response in population-based survey studies: 
Findings from a Monte Carlo simulation study. BMC Medical 
Research Methodology, 19(1), 1–18.

	72.	 Rajkumar, R. P. (2020). COVID-19 and mental health: A review 
of the existing literature. Asian Journal of Psychiatry, 52, 102066.

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

https://doi.org/10.1037/met0000370
https://doi.org/10.4045/tidsskr.20.0437

	Flattening the quality of life curve? A prospective person-centred study from Norway amid COVID-19
	Abstract
	Purpose 
	Method 
	Results 
	Conclusions 

	Method
	Sample
	Measures
	Analytic strategy

	Results
	Descriptives
	Latent QoL profiles before and after the COVID-19 outbreak
	Factors associated with the latent profiles before COVID-19
	Latent transitional patterns of QoL after the COVID-19 outbreak

	Discussion
	References




