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Abstract 

Background  The medium-term impact of the COVID-19 pandemic on the wellbeing of children and adolescents 
remains unclear. More than 2 years into the pandemic, we aimed to quantify the frequency and determinants of 
having been severely impacted by the COVID-19 pandemic and estimate its impact on health-related quality of life 
(HRQoL) and mental health.

Methods  Data was drawn from a population-based cohort of children and adolescents, recruited between Decem‑
ber 2021 and June 2022, in Geneva, Switzerland. The Coronavirus impact scale was used to assess the multidimen‑
sional impact of the pandemic on children through parent’s report. A score higher than one standard deviation above 
the mean was deemed a severe impact. Parents additionally reported about their offspring HRQoL and mental health 
with validated scales. Determinants of having been severely impacted were assessed with logistic models, as were the 
associations between having experienced a severe impact and poor HRQoL or mental health.

Results  Out of 2101 participants aged 2–17, 12.7% had experienced a severe pandemic impact. Having a lasting 
health condition, a pandemic-related worsening of lifestyle habits or an unfavorable family environment were associ‑
ated with having been severely impacted by the pandemic, while a previous anti-SARS-CoV-2 infection was not. 
Participants who had experienced a severe pandemic impact were more likely to present poor HRQoL (aOR = 3.1; 95% 
CI 2.3–4.4) and poor mental health (aOR = 3.9; 95% CI 2.5–6.2).

Conclusion  The COVID-19 pandemic may have persistent consequences on the wellbeing of children and adoles‑
cents, especially among those with health and family vulnerabilities.
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Introduction
As a consequence of measures enforced to control the 
spread of the COVID-19 pandemic, children and adoles-
cents faced various life disruptions, including online or 
interrupted education [1], delayed healthcare seeking and 
provision [2], decrease in contact with peers and relatives 
outside the household, or routine modification with pro-
longed screen time and reduced organized physical activ-
ity [3].

If the pandemic has affected most, if not all, of the 
world population, its impact is likely to have been het-
erogeneous. Early evidence showed that children and 
adolescents with an existing health condition seemed 
particularly affected [4, 5], possibly because they were 
more exposed to disruptions in routine healthcare or to 
an increase in their caregiver’s stress due to the lack of 
specialized care provision [6]. Social connectedness and 
family support also appeared key to mitigating the impact 
of the pandemic [7]. However, the pandemic strongly 
modified some families’ circumstances, since some car-
egivers lost their income, while others experienced an 
increase in workload or the introduction of remote work-
ing together with a disruption of childcare services [8]. 
It may have been challenging for strained caregivers to 
navigate the changing pandemic context while having the 
emotional availability to nurture harmonious family rela-
tionships and provide adequate support to their children 
[8]. Finally, a confirmed SARS-CoV-2 infection, although 
usually associated with mild COVID-19 among children, 
may have represented a disturbing and stressful experi-
ence because of potential isolation, stigma or school dis-
ruption [9].

Routine changes and stressful circumstances caused 
by the pandemic are thought to have affected children’s 
and adolescents’ well-being. Systematic reviews con-
ducted during the first year of the pandemic found a 
decrease in their health-related quality of life (HRQoL) 
and mental health, with a worsening trend over time [10, 
11]. More recent studies showed a stabilization or even a 
slight improvement in their well-being two years into the 
pandemic [12, 13]; it could be linked to both the devel-
opment of strategies to cope with the pandemic situation 
and the lifting of sanitary measures. On the other hand, 
the burden may remain high for those who experienced 
multiple pandemic stressors [14]. However, the preva-
lence and determinants of persistent effects of the pan-
demic on children’s and adolescents’ HRQoL and mental 
health remain largely unknown, especially in countries 
with relatively light restrictions, such as Switzerland 
[15]. Indeed, schools remained open after closing during 
a 10-week semi-lockdown in spring 2020, while remote 
working, varying limitations in the size of gathering and 
quarantine after contact with a COVID-19 case were 

maintained. Inland travel was never limited; non-essen-
tial shops, sport and cultural places intermittently closed 
according to the epidemiological situation. All measures 
were lifted on February 3rd 2022.

In this study, we aimed to (1) quantify the frequency 
of having been severely impacted by the COVID-19 
pandemic among children and adolescents (hereafter 
referred to as children), (2) identify related determinants, 
and (3) evaluate the association of a severe impact with 
HRQoL and mental health two years into the pandemic.

Methods
Study design
Data was drawn from the baseline assessment of the 
SEROCoV-KIDS study, a population-based prospective 
cohort study, which aims at evaluating the impacts of 
the COVID-19 pandemic on the health and well-being of 
children.

Eligibility criteria were (1) having been (or having a 
sibling) selected from random samples of the Geneva 
population provided by the Swiss Federal Office of Statis-
tics or the Cantonal Population and Migration Office, or 
being part of a randomly selected family participating in 
a previous seroprevalence study [16], (2) being between 
6 months and 17 years of age and, (3) living in the can-
ton of Geneva at the time of enrollment. Participation 
rate varied according to previous participation (returning 
participants: 42.1%; newly selected ones: 9.1%). Among 
new participants, participation rate was higher among 
older children and adolescents (10.5% for 6–13  years; 
9.5% for 14–17  years) compared with children aged 
1–5 years (7.1%).

Baseline assessment took place between December 
2021 and June 2022. All participants were invited to per-
form a SARS-CoV-2 serological test from blood drawing. 
Further information was collected through an online and 
secured platform. One parent or referent adult per fam-
ily filled out a socio-demographic, health, and lifestyle 
questionnaire for each participating child, and one for 
themselves. Adolescents (aged 14 or older) completed a 
questionnaire about their lifestyle.

Study population
For the current analyses, we selected children with com-
plete information on the main variable of interest (impact 
of the COVID-19 pandemic) and born before January 1st 
2020, i.e. at least two months before the start of the pan-
demic in Switzerland (Additional file 1: Fig. S1).

Measures
COVID‑19 impact
The Coronavirus impact scale was developed to evaluate 
the multidimensional impact of the COVID-19 pandemic 
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on adults [17]. We adapted the scale to measure the 
impact of the pandemic on children through parental 
report. Parents rated how the pandemic impacted their 
offspring or family on a 4-point Likert scale (no change, 
mild, moderate, severe) in the following domains: rou-
tine, income, food access, physical and mental healthcare 
access, access to social and family support, stress, and 
family discord. The 8 items were summed up to compute 
an overall impact score, a higher value indicating a more 
severe impact; the internal consistency was adequate 
(α = 0.63), similar to the original scale [17]. The measure 
was dichotomized and a score higher than one standard 
deviation above the study population mean defined as a 
severe pandemic impact. Sensitivity analyses were per-
formed, with a score lying within the third tertile of the 
study population considered as severe.

Health‑related quality of life
HRQoL was assessed with the French version of the Pedi-
atric Quality of Life inventory (PedsQL) Short Form [18]. 
HRQoL was self-reported by adolescents aged 14 and 
above and parent-reported for children aged between 2 
and 13. The 15 items of the scale were added up and lin-
early transformed on a scale between 0 and 100, a higher 
score indicating a better HRQoL. Internal consistency 
was good (α = 0.85). Physical and psychosocial function-
ing were further assessed using the corresponding sub-
scales (α = 0.93 and α = 0.81, respectively). Poor HRQoL, 
physical or psychosocial functioning were defined using 
thresholds compatible with a severe health condition 
[19].

Mental health
Mental health was measured with the French version 
of the parent-reported Strengths and Difficulties Ques-
tionnaire (SDQ) [20]. Items were summed up following 
scoring instructions. The overall score ranged from 0 to 
40, with an adequate internal consistency (α = 0.78); a 
poor mental health was defined using clinical threshold 
defined as the 90th percentile of the score distribution 
based on United Kingdom normative data (https://​sdqin​
fo.​org). As recommended for community samples [21], 
we computed the internalizing score by adding the emo-
tional and peer problems subscales (α = 0.68), and the 
externalizing score by combining the conduct problems 
and hyperactivity subscales (α = 0.78). The internalizing 
and externalizing scores were dichotomized with cut-offs 
defined as the addition of the clinical cut-off of the cor-
responding subscales.

Socio‑demographic, health, behavioral and family measures
Age and sex of children were collected, as well as health 
indicators such as the presence of a professionally 

diagnosed physical health condition or mental behavioral 
and neurodevelopmental disorder lasting over 6 months 
(referred to hereafter as health condition, Additional 
file  1: Table  S1), and a previous SARS-CoV-2 infection. 
Since vaccines available in Switzerland do not trigger an 
immune response against the SARS-CoV-2 nucleocapsid 
(N) protein, a serological test detecting anti-SARS-CoV-2 
N antibodies (Elecsys; Roche Diagnostics, Rotkreuz, 
Switzerland) was used to objectively assess a previous 
SARS-CoV-2 infection, with a cut-off index ≥ 1.0 con-
sidered as positive, as indicated by the manufacturer. 
Lifestyle changes as a result of the pandemic were also 
collected; change in leisure screen time was parent-
reported for children aged between 1  year at pandemic 
onset and 13 years, and self-reported by adolescents aged 
from 14 years, while change in physical activity time was 
parent-reported for children and adolescents aged at 
least 2 years at the pandemic onset. Parents additionally 
reported about their offspring’s number of close friends if 
aged 6 years or older.

Family-level information was also collected. Parent–
child relationship was reported by the parent with the 
question “In general, how would you evaluate your rela-
tionship with your child?”; possible answers were “good”, 
“rather good”, as well as “average”, “rather poor” and 
“poor”, which were grouped into an “average-to-poor” 
category. Effect of the pandemic on the time parent and 
child spend together was evaluated with the question 
“Did the pandemic have an impact on the time you cur-
rently spend with your child?”. Parental mood was defined 
as “good” if parents answered “very good” or “good” 
to the question “In general, how would you assess your 
mood?”, and “average-to-poor” for the answers “average”, 
“poor” and “very poor”. The household financial situa-
tion was considered as “very good” if parents reported a 
comfortable financial situation in which they could eas-
ily save money, “good” if they could cover their needs and 
face unexpected minor expenses, and “average-to-poor” 
if unexpected expenses could put them into financial dif-
ficulties or if they were not able to cover their expenses 
and needed external support.

Statistical analyses
The prevalence of having been severely impacted by the 
pandemic and of poor HRQoL or mental health were 
standardized to the age and sex distribution of the 2021 
Geneva population [22]. Differences in the distribution of 
the pandemic impact according to children’s characteris-
tics were tested with Chi-squared test for categorical var-
iables and Kruskal–Wallis test for continuous variables, 
adjusted for multiple comparison with the Bonferroni 
method.

https://sdqinfo.org
https://sdqinfo.org
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Each of the above-mentioned variables was sepa-
rately assessed as a possible determinant for having 
been severely impacted by the pandemic using logistic 
regression models adjusted for age and sex. To account 
for potential additional confounders in the relationship 
between parent mood or parent–child relationship, and 
the impact of the pandemic, specific adjustments were 
made in the corresponding models. Besides age and 
sex, the model for parent mood was further adjusted 
for the health condition of the child and the household 
financial situation; the model for parent–child relation-
ship was further adjusted for parent mood (Additional 
file  1: Fig. S2). The association between having been 
severely impacted by the pandemic and HRQoL or 
mental health was estimated with logistic models first 
adjusted for age and sex, and subsequently for health, 
lifestyle and family factors as potential confounders. 
To take the household clustering of data into account, 
analyses were based on generalized estimating equa-
tions performed with the R geepack [23], following a 
binomial distribution.

Overall, 132 (6.3%) participants had at least one miss-
ing data, that was deemed missing at random and 
imputed using multiple imputation by chained equations 
with the R mice package [24]. Predictive mean matching 
was used for numerical variables, logistic regression for 
dichotomous ones and polytomous regression for cat-
egorical ones. Variables included in the above-described 
models, as well as children’s general health, mood, coun-
try of birth and daily physical activity time were added as 
predictors for the imputation.

Analyses were performed with R (version 4.1.2) and 
statistical significance was defined at a confidence level of 
95%.

Results
Descriptive analyses
The resulting sample comprised 2101 children and ado-
lescents aged between 2 and 17 years (median: 10.0; IQR: 
7–13), with 49.3% girls (Table 1). Routine, and social and 
family contact were frequently reported as having been 
disrupted by the pandemic, while an impact on food and 
physical or mental healthcare access was only reported 
for a minority (Additional file 1: Fig. S3). When standard-
ized to the age and sex distribution of the Geneva popu-
lation, 12.7% of participants had been severely impacted 
by the COVID-19 pandemic (mean score: 3.7), 11.5% had 
a poor HRQoL (mean score: 83.8), and 5.1% had a poor 
mental health (mean score: 7.2). Although HRQoL and 
mental health were slightly poorer among participants 
recruited after the easing of measures, the difference was 
not clinically relevant (Additional file 1: Table S2).

Determinants of having been severely impacted 
by the COVID‑19 pandemic
Determinants for having been severely impacted by 
the COVID-19 pandemic included having only one 
(aOR = 1.9; 95% CI 1.3–2.6) or no friends (aOR = 3.2; 
95% CI 1.8–5.9), compared to having several, and suf-
fering from a health condition (aOR = 1.9; 95% CI 
1.4–2.5; Fig.  1). Lifestyle changes as a result of the 
pandemic, such as an increase in leisure screen time 
(aOR = 2.0; 95% CI 1.5–2.6) or a decrease in time spent 
engaging in physical activity (aOR = 3.9; 95% CI 2.9–
5.2), were also associated with experiencing a severe 
impact. Finally, children living in an unfavorable fam-
ily environment characterized by an average-to-poor 
parent–child relationship (aOR = 4.6; 95% CI 2.3–9.5), 
average-to-poor parent mood (aOR = 3.0; 95% CI 2.2–
4.1) or average-to-poor financial situation (aOR = 4.6; 
95% CI 3.2–6.8), were also more likely to have been 
severely impacted by the pandemic compared with 
those living in better circumstances. A change in time 
spent with the parent as a result of the pandemic, 
whether an increase (aOR = 2.1; 95% CI 1.5–2.8) or 
decrease (aOR = 6.5; 95% CI 4.1–10.3), was associated 
with having experienced a severe pandemic impact. The 
anti-SARS-CoV-2 N serological status, was not associ-
ated with the pandemic impact (P-value > 0.05). Results 
with imputed data and with different definition of a 
severe impact were of similar magnitude (Additional 
file 1: Table S3).

Association between having been severely impacted 
by the COVID‑19 pandemic and health‑related quality of life 
or mental health
Having been severely impacted by the COVID-19 pan-
demic was strongly associated with a poorer HRQoL 
(aOR = 3.1; 95% CI 2.3–4.4), especially psychosocial 
(aOR = 3.2; 95% CI 2.4–4.3) after adjustment for age, sex 
and health condition (Fig. 2). Children who experienced 
a severe pandemic impact were also more likely to pre-
sent a poor mental health (aOR = 3.9; 95% CI 2.5–6.2), 
particularly internalizing problems (aOR = 4.2; 95% 
CI 2.6–6.6). Analyses performed with imputed data or 
with a different threshold for a severe pandemic impact 
retrieved comparable results (Additional file 1: Table S4). 
When stratified by sex, having been severely impacted 
by the pandemic was more specifically associated with 
internalizing problems among girls and with external-
izing problems among boys, although the interaction 
between the pandemic impact and sex was not significant 
(P-value > 0.05, Additional file  1: Table  S5). The associa-
tion between having been severely impacted by the pan-
demic and HRQoL or mental health remained significant, 
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Table 1  Characteristics of children and adolescents according to the pandemic impact

COVID-19 pandemic impact

Total (n = 2101) None or mild (n = 1834) Severe (n = 267) P-value

Age (median [IQR]) 10 (7–13) 10 (7–13) 10 (7–14) 1.000

Sex

 Female 1035 (49.3) 901 (49.1) 134 (50.2) 1.000

 Male 1063 (50.6) 930 (50.7) 133 (49.8)

 Other 3 (0.1) 3 (0.2) 0 (0.0)

Physical or mental health condition

 No 1653 (78.7) 1473 (80.3) 180 (67.4)  < 0.001

 Yes 447 (21.3) 360 (19.6) 87 (32.6)

 Missing 1 (0.0) 1 (0.1) 0 (0.0)

Anti-SARS-CoV-2 N serological status

 Negative 611 (29.1) 530 (28.9) 81 (30.3) 1.000

 Positive 1387 (66.0) 1219 (66.5) 168 (62.9)

 Undetermined 18 (0.9) 17 (0.9) 1 (0.4)

 Missing 85 (4.0) 68 (3.7) 17 (6.4)

Number of friends

 Several 1364 (64.9) 1215 (66.2) 149 (55.8)  < 0.001

 One 305 (14.5) 249 (13.6) 56 (21.0)

 None 58 (2.8) 41 (2.2) 17 (6.4)

 Unknown/not applicablea 374 (17.8) 329 (17.9) 45 (16.9)

Change in physical activity timeb

 Similar 1333 (63.4) 1227 (66.9) 106 (39.7)  < 0.001

 Increase 170 (8.1) 141 (7.7) 29 (10.9)

 Decrease 341 (16.2) 244 (13.3) 97 (36.3)

 Unknown/not applicablec 257 (12.2) 222 (12.1) 35 (13.1)

Change in leisure screen timeb

 Similar 886 (42.2) 806 (43.9) 80 (30.0)  < 0.001

 Increase 975 (46.4) 813 (44.3) 162 (60.7)

 Decrease 23 (1.1) 21 (1.1) 2 (0.7)

 Unknown/not applicablec 167 (7.9) 154 (8.4) 13 (4.9)

 Missing 50 (2.4) 40 (2.2) 10 (3.7)

Change in time spent with parentb

 Similar 1309 (62.3) 1199 (65.4) 110 (41.2)  < 0.001

 Increase 640 (30.5) 539 (29.4) 101 (37.8)

 Decrease 97 (4.6) 61 (3.3) 36 (13.5)

 Unknown 55 (2.6) 35 (1.9) 20 (7.5)

Parent–child relationship

 Good 1723 (82.0) 1541 (84.0) 182 (68.2)  < 0.001

 Rather good 338 (16.1) 268 (14.6) 70 (26.2)

 Average-to-poor 40 (1.9) 25 (1.4) 15 (5.6)

Parent mood

 Good 1832 (87.2) 1644 (89.7) 186 (69.7)  < 0.001

 Average-to-poor 267 (12.7) 187 (10.2) 80 (30.0)

 Missing 2 (0.1) 1 (0.1) 1 (0.4)

Household financial situation

 Very good 732 (34.8) 680 (37.1) 52 (19.5)  < 0.001

 Good 864 (41.1) 759 (41.4) 105 (39.3)

 Average-to-poor 360 (17.1) 264 (14.4) 96 (36.0)

 Unknown/no answer 142 (6.8) 129 (7.0) 13 (4.9)



Page 6 of 11Richard et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:17 

even after further adjustment for potential lifestyle or 
family confounders (Additional file 1: Tables S6, S7).

Discussion
In this study, 13% of children and adolescents had been 
severely impacted by the COVID-19 pandemic, which 
corresponds to a milder average impact than in previous 
reports (mean score: 3.7 vs 8.2–12.0) [17]. Health and 
family vulnerabilities, as well as lifestyle changes because 
of the COVID-19 pandemic, resulted in a higher likeli-
hood of experiencing a severe multidimensional impact. 
In turn, a severe impact of the pandemic was associated 
with a decreased HRQoL and poor mental health.

As previously observed, we found that children with 
a lasting physical or mental health condition were par-
ticularly affected during the pandemic [4, 5]. The con-
sequences of healthcare disruptions related to the 
pandemic could have been direct on those children’s 
health and well-being, but also indirect through an 
increased family strain, since more care responsibilities 
fell on caregivers [6]. Worries and self-imposed restric-
tions linked to a potential higher risk of SARS-CoV-2 
infection among vulnerable children could have repre-
sented an additional burden.

In accordance with previous findings [25, 26], unfa-
vourable family circumstances were a determinant of 
experiencing a severe impact of the pandemic, with 
children living in households with disadvantaged socio-
economic conditions, poor parent’s psychological state 
or poor parent–child relationship being more at risk. 
In fact, families facing such difficulties may have been 
particularly vulnerable to the changes induced by the 
pandemic. For example, individuals with low financial 

resources were more likely to lose their jobs [27] than 
those with a good financial situation. Likewise, adults 
with existing poor mental health seemed at risk of 
experiencing a worsening of their psychological state 
during the pandemic [28]. In parallel, the pandemic 
context may have favoured such adverse conditions to 
spill over into the parent–child relationship. Indeed, 
sanitary measures heavily relied on and stressed the 
role of the household, with the disruption of childcare 
and healthcare, cancellations of extra-curricular activi-
ties and quarantines. Although such circumstances may 
have strengthened bonds within well-functioning fami-
lies, they may have been challenging in families experi-
encing difficult situations [8]. Overall, this reflects the 
concerns about the role of the COVID-19 pandemic in 
exacerbating social inequalities [29].

Recent research advocated that maintaining a daily 
routine, including a sufficient level of physical activity 
[30], was a good practice to mitigate the adverse effect 
of the pandemic. Our results echo these findings, since 
lifestyle and family changes such as a decrease or even 
an increase in time spent with parents was associated 
with a severe pandemic impact, as was a decrease in 
physical activity and an increase in screen time.

Interestingly, previous infection, evaluated with the 
anti-SARS-CoV-2 N serological status, was not asso-
ciated with a severe pandemic impact, which concurs 
with observations from Kılınçel et  al. [31], who found 
no difference in HRQoL or anxiety among COVID-
19-positive children, when compared with healthy con-
trols. These results reflect the usually mild course of 
COVID-19 among young people [32] and suggest that, 
in general, the pandemic context had more impact on 

Results are numbers (%) for categorical variables and median (interquartile range) for continuous ones. P-values are from Chi-squared test for categorical variables 
and Kruskal–Wallis test for continuous ones, adjusted for multiple comparison with the Bonferroni method
a Not applicable if younger than 6 years
b Reported change as a result of the pandemic
c Not applicable if stated so by parent, or if younger than 1 year for leisure screen time change or 2 years for physical activity at pandemic onset

Table 1  (continued)

COVID-19 pandemic impact

Total (n = 2101) None or mild (n = 1834) Severe (n = 267) P-value

 Missing 3 (0.1) 2 (0.1) 1 (0.4)

Health-related quality of life

 Average to good 1843 (87.7) 1650 (90.0) 193 (72.3)  < 0.001

 Poor 208 (9.9) 144 (7.9) 64 (24.0)

 Missing 50 (2.4) 40 (2.2) 10 (3.7)

Mental health

 Average to good 1994 (94.9) 1764 (96.2) 230 (86.1)  < 0.001

 Poor 105 (5.0) 68 (3.7) 37 (13.9)

 Missing 2 (0.1) 2 (0.1) 0 (0.0)
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children’s HRQoL and mental health than the COVID-
19 disease itself.

HRQoL level was higher in our results compared with 
international population-based studies conducted dur-
ing the pandemic (mean PedsQL score: 83.8 vs 61.3–
79.7) [33–35]. Similarly, in our sample, occurrence of 

mental health problems was lower than reported in 
other countries (mean SDQ score: 7.2 vs 10.7–12.1) 
[35–38]. Reasons could include higher level of HRQoL 
and lower prevalence of mental health problems 
observed in Swiss children already prior to the pan-
demic in comparison with other European countries 
[39]. It may also be the result of milder consequences of 

Fig.1  Determinants of having been severely impacted by the COVID-19 pandemic among children and adolescents (n = 2043). Results from 
generalized estimating equations taking the household clustering into account and adjusted for age and sex. Model for parent mood adjusted for 
age, sex, health condition and financial situation; model for parent–child relationship adjusted for age, sex and parent mood. a Sex category “Other” 
not included because of too small number of observations. b Regression based on participants with available anti-SARS-CoV-2 serology (n = 1966). 
c Category Unknown/Not applicable, Unknown/No answer or Undetermined not shown. d Participant-reported change as a result of the COVID-19 
pandemic. e Similar level and increase in physical activity as well as similar level and decrease in screen time are grouped. When analyzed separately, 
coefficients were of comparable magnitude
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the pandemic on youth’s well-being linked to the rela-
tively lighter sanitary measures [40].

We showed that having been severely impacted by 
the pandemic was strongly associated with decreased 
HRQoL and mental health, which reflects findings from 
other population-based studies [38, 41]. The relationship 
was particularly pronounced with psychosocial HRQoL 
and internalizing problems, which highlights the impact 
of the pandemic on the psychological well-being of chil-
dren, and echoes the increase in depression and anxiety 
observed worldwide [11]. Moreover, it is important to 
consider that our findings relate to a country where rela-
tively light restrictions were implemented throughout the 
pandemic, and where all measures have been eased two 
years after the first declared case. While most children 
seemed to fare well, the pandemic may have persistent 
indirect consequences in terms of quality of life and men-
tal health even in Switzerland and with light restrictions, 
which is mirrored by the observed increase in demand 
for mental healthcare [42].

This study provides additional information for deci-
sion-makers to help balance infection control and 
young population’s well-being. Given the potential 
persistent consequences of pandemic-related stressors 
on the well-being of children, future measures should 
attempt to avoid heavy disruptions in their everyday 
life [43]. If the epidemiological situation requires strong 
restrictions, support should be provided to mitigate the 
pandemic impact, especially for children with existing 
social or health vulnerabilities [44]. It could include 
accessible and anonymous psychological counselling, 
the promotion of open communication and the prac-
tice of common activities within families, as well as 
the fostering of a healthy routine including physical 
activity [30, 44]. Since the family context also plays an 
essential role in children’s well-being, measures should 
aim in parallel at reducing the burden of the pandemic 
on parents. This could include flexible working time 
when possible, the availability of childcare services, 

Fig.2  Association between having been severely impacted by the COVID-19 pandemic and health-related quality of life (HRQoL) or mental health 
of children and adolescents. Results from generalized estimating equations taking the household clustering into account, adjusted for sex, age and 
health condition. Reference levels are an average-to-good HRQoL and mental health, and no internalizing/externalizing problems (n = 2043)
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counselling and support from healthcare workers, or 
financial aid for economically vulnerable families.

This study provides important insights into the effect of 
the pandemic on children in a country that adopted rela-
tively light restriction measures, although generalization 
to other settings should be made cautiously in view of the 
variety of contexts and responses to the pandemic. The 
study presents limitations. First, due to the cross-sec-
tional design, the direction of the associations between 
socio-demographic or family characteristics, a severe 
impact of the pandemic and HRQol or mental health are 
only assumed but cannot be determined with certainty. 
We cannot exclude that reverse causation effects are at 
play. For example, having been severely impacted by the 
pandemic may have led to a worsening of the family and 
socio-economic situation; similarly, a poor pre-existing 
HRQoL or mental health could have been a determi-
nant of a severe pandemic impact. Either way, the main 
conclusion of our study holds—that there is a need for 
tailored support for vulnerable populations. Second, as 
commonly observed in epidemiological studies [45], indi-
viduals with favourable socio-economic conditions were 
more likely to participate despite the random selection 
process (e.g. 75% of mothers had a tertiary education in 
our sample versus 48% of women aged 25–64 years old in 
Geneva [46]). This could have led to an underestimation 
of the prevalence of our outcomes since their occurrence 
was more common among underprivileged individuals. 
Third, one of the benefits of the Coronavirus impact scale 
lies in the inclusion of various domains at the individual 
and household level, which are translated into a multidi-
mensional measure of impact. However, the perception 
of the severity of the impact of the pandemic may dif-
fer according to personal traits [47] and remains there-
fore highly subjective. Finally, we acknowledge that the 
pandemic may have positively impacted some children, 
although this was not examined due to the design of 
the coronavirus impact scale. Our study also has several 
strengths, the major being its reliance on a large sample 
of randomly selected children and adolescents covering 
a wide age range. It was also possible to examine multiple 
determinants of a severe impact of the pandemic at the 
individual and family level. Finally, validated HRQoL of 
life and mental health scales were used, enabling interna-
tional comparisons.

Conclusion
The COVID-19 pandemic may have persistent conse-
quences on the quality of life of children and adoles-
cents, especially among those with health and family 
vulnerabilities. Future measures disrupting their eve-
ryday life should be avoided and tailored support, 

including accessible mental healthcare, should be pro-
vided at the child and family level to promote their 
well-being.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13034-​023-​00563-5.

Additional file 1: Figure S1. Flow chart of the study participants. Figure 
S2. Directed acyclic graph of the potential determinants of the COVID-19 
pandemic impact. Age and sex were deemed covariates for all other 
variables (see Methods); arrows are not drawn for readability purpose. 
Figure S3. Individual item responses to the Coronavirus Impact scale. 
Parents reported on behalf of their children how each domain had 
been impacted by the COVID-19 pandemic, n=2101. Table S1. Physical 
and mental health condition distribution in the sample as reported by 
parents (n=2101). Table S2. Outcomes comparison according to recruit‑
ment period (n=2101). Table S3. Determinants of a severe COVID-19 
pandemic impact score among children and adolescents. Sensitivity 
analyses with data imputation and severe impact definition. Table S4. 
Association between having been severely impacted by the pandemic 
and health-related quality of life (HRQoL) or mental health of children and 
adolescents. Sensitivity analyses with data imputation and severe impact 
definition. Table S5. Association between having been severely impacted 
by the pandemic and health-related quality of life (HRQoL) or mental 
health of children and adolescents, stratified by sex. Table S6. Association 
between the COVID-19 pandemic impact score and the health-related 
quality of life of children of adolescents according to different adjust‑
ment strategies (n=2043). Table S7. Association between the COVID-19 
pandemic impact score and the mental health of children of adolescents 
according to different adjustment strategies (n=2043).

Acknowledgements
We are grateful to the staff of the Unit of Population Epidemiology of the Divi‑
sion of Primary Care Medicine of the University Hospitals of Geneva, as well as 
to all participants whose contributions were invaluable to the study.

Author contributions
All authors contributed to the study conception and design. Material prepara‑
tion and data collection were performed by VR, RD, EL, AL, HB, MEZ and FP, 
under the supervision of RB, KPB, IG and SS. Analyses were performed by 
Viviane Richard who also wrote the first draft of the manuscript. All authors 
critically revised the previous versions of the manuscript. All authors read and 
approved the final manuscript.

Funding
Federal Office of Public Health of Switzerland, Jacobs Foundation, General 
Directorate of Health in Geneva canton, and Private Foundation of the Geneva 
University Hospitals.

Availability of data and materials
The datasets used during the current study are available from the correspond‑
ing author on reasonable request.

Declarations

Ethics approval and consent to participate
The Geneva Cantonal Commission for Research Ethics approved the study 
(IDs 2020-00881 & 2021-01973). Parents of participants and adolescents aged 
14 or older provided written informed consent. Children gave oral assent to 
participate.

Consent for publication
Not applicable.

Competing interests
The authors have no relevant financial or non-financial interests to disclose.

https://doi.org/10.1186/s13034-023-00563-5
https://doi.org/10.1186/s13034-023-00563-5


Page 10 of 11Richard et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:17 

Author details
1 Unit of Population Epidemiology, Division of Primary Care Medicine, Geneva 
University Hospitals, Rue Jean‑Violette 29, 1205 Geneva, Switzerland. 2 Depart‑
ment of Health and Community Medicine, Faculty of Medicine, University 
of Geneva, Geneva, Switzerland. 3 Division of Child and Adolescent Psychiatry, 
Department of Woman, Child, and Adolescent Medicine, Geneva University 
Hospitals, Geneva, Switzerland. 4 Division of General Pediatrics, Department 
of Woman, Child, and Adolescent Medicine, Geneva University Hospitals, 
Geneva, Switzerland. 5 Division and Department of Primary Care Medi‑
cine, Geneva University Hospitals, Geneva, Switzerland. 6 University Center 
for General Medicine and Public Health, University of Lausanne, Lausanne, 
Switzerland. 

Received: 2 November 2022   Accepted: 20 January 2023

References
	1.	 Buonsenso D, Roland D, De Rose C, Vásquez-Hoyos P, Ramly B, Chakakala-

Chaziya JN, et al. Schools closures during the COVID-19 pandemic: a 
catastrophic global situation. Pediatr Infect Dis J. 2021;40(4): e146.

	2.	 Heerman WJ, Gross R, Lampkin J, Nmoh A, Eatwell S, Delamater AM, 
et al. How COVID-19 impacted child and family health and healthcare: 
a mixed-methods study incorporating family voices. Transl Behav Med. 
2022;12(3):466–79.

	3.	 Peralta GP, Camerini A-L, Haile SR, Kahlert CR, Lorthe E, Marciano L, et al. 
Lifestyle behaviours of children and adolescents during the first two 
waves of the COVID-19 Pandemic in Switzerland and their relation to 
well-being: an observational study. Int J Public Health. 2022;67:1604978.

	4.	 Cost KT, Crosbie J, Anagnostou E, Birken CS, Charach A, Monga S, et al. 
Mostly worse, occasionally better: impact of COVID-19 pandemic on the 
mental health of Canadian children and adolescents. Eur Child Adolesc 
Psychiatry. 2022;31(4):671–84.

	5.	 Stevanovic D, Basay BK, Basay O, Leskauskas D, Nussbaum L, Zirakashvili 
M. COVID-19 pandemic-related aspects and predictors of emotional and 
behavioural symptoms in youth with pre-existing mental health condi‑
tions: results from Georgia, Lithuania, Romania, Serbia, and Turkey. Nord J 
Psychiatry. 2021. https://​doi.​org/​10.​1080/​08039​488.​2021.​20135​31.

	6.	 Grumi S, Provenzi L, Gardani A, Aramini V, Dargenio E, Naboni C, et al. 
Rehabilitation services lockdown during the COVID-19 emergency: the 
mental health response of caregivers of children with neurodevelopmen‑
tal disabilities. DisabiL Rehabil. 2021;43(1):27–32.

	7.	 Magson NR, Freeman JYA, Rapee RM, Richardson CE, Oar EL, Fardouly 
J. Risk and protective factors for prospective changes in adolescent 
mental health during the COVID-19 pandemic. J Youth Adolesc. 
2021;50(1):44–57.

	8.	 Prime H, Wade M, Browne DT. Risk and resilience in family well-being dur‑
ing the COVID-19 pandemic. Am Psychol. 2020;75(5):631–43.

	9.	 Liu JJ, Bao Y, Huang X, Shi J, Lu L. Mental health considerations for 
children quarantined because of COVID-19. Lancet Child Adolesc Health. 
2020;4(5):347–9.

	10.	 Nobari H, Fashi M, Eskandari A, Villafaina S, Murillo-Garcia Á, Pérez-Gómez 
J. Effect of COVID-19 on health-related quality of life in adolescents 
and children: a systematic review. Int J Environ Res Public Health. 
2021;18(9):4563.

	11.	 Racine N, McArthur BA, Cooke JE, Eirich R, Zhu J, Madigan S. Global preva‑
lence of depressive and anxiety symptoms in children and adolescents 
during COVID-19: a meta-analysis. JAMA Pediatr. 2021;175(11):1142–50.

	12.	 Barbieri V, Wiedermann CJ, Kaman A, Erhart M, Piccoliori G, Plagg B, et al. 
Quality of life and mental health in children and adolescents after the 
first year of the COVID-19 pandemic: a large population-based survey in 
South Tyrol, Italy. Int J Environ Res Public Health. 2022;19(9):5220.

	13.	 Ravens-Sieberer U, Erhart M, Devine J, Gilbert M, Reiss F, Barkmann C, et al. 
Child and adolescent mental health during the COVID-19 pandemic: 
results of the three-wave longitudinal COPSY study. J Adolesc Health. 
2022;71(5):570–8.

	14.	 Nikolaidis A, DeRosa J, Kass M, Droney I, Alexander L, Di Martino A, et al. 
Heterogeneity in COVID-19 pandemic-induced lifestyle stressors predicts 
future mental health in adults and children in the US and UK. J Psychiatr 
Res. 2022;147:291–300.

	15.	 Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T, et al. A global 
panel database of pandemic policies (Oxford COVID-19 government 
response tracker). Nat Hum Behav. 2021;5(4):529–38.

	16.	 Stringhini S, Zaballa M-E, Pullen N, Perez-Saez J, de Mestral C, Loizeau 
AJ, et al. Seroprevalence of anti-SARS-CoV-2 antibodies 6 months into 
the vaccination campaign in Geneva, Switzerland, 1 June to 7 July 2021. 
Eurosurveillance. 2021;26(43):2100830.

	17.	 Stoddard J, Reynolds EK, Paris R, Haller S, Johnson S, Zik J, et al. The coro‑
navirus impact scale: construction, validation, and comparisons in diverse 
clinical samples. PsyArXiv. 2021. https://​doi.​org/​10.​31234/​osf.​io/​kz4pg.

	18.	 Chan KS, Mangione-Smith R, Burwinkle TM, Rosen M, Varni JW. The 
PedsQL™: reliability and validity of the short-form generic core scales and 
asthma module. Med Care. 2005;43(3):256–65.

	19.	 Varni JW, Burwinkle TM, Seid M, Skarr D. The PedsQLTM* 4.0 as a Pediatric 
population health measure: feasibility, reliability, and validity. Ambul 
Pediatr. 2003;3(6):329–41.

	20.	 Shojaei T, Wazana A, Pitrou I, Kovess V. The strengths and difficulties ques‑
tionnaire: validation study in French school-aged children and cross-cul‑
tural comparisons. Soc Psychiatry Psychiat Epidemiol. 2009;44(9):740–7.

	21.	 Goodman A, Lamping DL, Ploubidis GB. When to use broader inter‑
nalising and externalising subscales instead of the hypothesised five 
subscales on the Strengths and Difficulties Questionnaire (SDQ): data 
from British parents, teachers and children. J Abnorm Child Psychol. 
2010;38(8):1179–91.

	22.	 OCSTAT-Office cantonal de la statistique du canton de Genève. Pyramide 
des âges de la population résidante du canton de Genève, selon l’origine 
et le sexe, à fin 2021. 2022. https://​stati​stique.​ge.​ch/​domai​nes/​apercu.​
asp?​dom=​01_​01. Accessed   24 May 2022.

	23.	 Højsgaard S, Halekoh U, Yan J. The R Package geepack for generalized 
estimating equations. J Stat Soft. 2006;15:1–11.

	24.	 van Buuren S, Groothuis-Oudshoorn K. mice: multivariate imputation by 
chained equations in R. J Stat Soft. 2011;45:1–67.

	25.	 Fosco GM, Sloan CJ, Fang S, Feinberg ME. Family vulnerability and disrup‑
tion during the COVID-19 pandemic: prospective pathways to child 
maladjustment. J Child Psychol Psychiatry. 2022;63(1):47–57.

	26.	 Pailhé A, Panico L, Solaz A. Children’s well-being and intra-household 
family relationships during the first COVID-19 lockdown in France. J Fam 
Res. 2022;34(1):249–80.

	27.	 Marmet S, Wicki M, Gmel G, Gachoud C, Daeppen J-B, Bertholet N, et al. 
The psychological impact of the COVID-19 crisis is higher among young 
Swiss men with a lower socioeconomic status: Evidence from a cohort 
study. PLoS ONE. 2021;16(7): e0255050.

	28.	 Saunders R, Buckman JEJ, Fonagy P, Fancourt D. Understanding different 
trajectories of mental health across the general population during the 
COVID-19 pandemic. Psychol Med. 2021;3:1–9.

	29.	 Maestripieri L. The Covid-19 pandemics: why intersectionality matters. 
Front Sociol. 2021;6: 642662.

	30.	 Ren H, He X, Bian X, Shang X, Liu J. The protective roles of exercise and 
maintenance of daily living routines for Chinese adolescents during the 
COVID-19 Quarantine period. J Adolesc Health. 2021;68(1):35–42.

	31.	 Kılınçel Ş, Altun FT, Nuryüz Ö, Tan E, Erzincan E, Kılınçel O, et al. Effects of 
COVID-19 outbreak on children’s mental health: a comparative study with 
children diagnosed and isolated from their parents. Psychiatry Investig. 
2021;18(2):140–6.

	32.	 Yuki K, Fujiogi M, Koutsogiannaki S. COVID-19 pathophysiology: a review. 
Clin Immunol. 2020;215:108427.

	33.	 Dana A, Nodeh H, Salehian MH, Mokari Saei S, Sarvari S. Smartphone 
usage status, sleep pattern, health-related quality of life, and physical 
activity among adolescents from before to during the COVID-19 confine‑
ment: a cross-sectional study. Int J Sch Health. 2022;9(1):1–9.

	34.	 Tal-Saban M, Zaguri-Vittenberg S. Adolescents and resilience: factors con‑
tributing to health-related quality of life during the COVID-19 pandemic. 
Int J Environ Res Public Health. 2022;19(6):3157.

	35.	 Tso WWY, Wong RS, Tung KTS, Rao N, Fu KW, Yam JCS, et al. Vulnerability 
and resilience in children during the COVID-19 pandemic. Eur Child 
Adolesc Psychiatry. 2022;31(1):161–76.

	36.	 Hazlehurst MF, Muqueeth S, Wolf KL, Simmons C, Kroshus E, Tandon PS. 
Park access and mental health among parents and children during the 
COVID-19 pandemic. BMC Public Health. 2022;22(1):800.

https://doi.org/10.1080/08039488.2021.2013531
https://doi.org/10.31234/osf.io/kz4pg
https://statistique.ge.ch/domaines/apercu.asp?dom=01_01
https://statistique.ge.ch/domaines/apercu.asp?dom=01_01


Page 11 of 11Richard et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:17 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	37.	 Mendolia S, Suziedelyte A, Zhu A. Have girls been left behind during 
the COVID-19 pandemic? Gender differences in pandemic effects on 
children’s mental wellbeing. Econ Lett. 2022;214:110458.

	38.	 Tandon PS, Zhou C, Johnson AM, Gonzalez ES, Kroshus E. Association of 
children’s physical activity and screen time with mental health during the 
COVID-19 pandemic. JAMA Netw Open. 2021;4(10):e2127892–e2127892.

	39.	 Ravens-Sieberer U, Erhart M, Gosch A, Wille N. Mental health of children 
and adolescents in 12 European countries—results from the European 
KIDSCREEN study. Clin Psychol Psychother. 2008;15(3):154–63.

	40.	 Mohler-Kuo M, Dzemaili S, Foster S, Werlen L, Walitza S. Stress and mental 
health among children/adolescents, their parents, and young adults dur‑
ing the first COVID-19 lockdown in Switzerland. Int J Environ Res Public 
Health. 2021;18(9):4668.

	41.	 Knowles G, Gayer-Anderson C, Turner A, Dorn L, Lam J, Davis S, et al. 
Covid-19, social restrictions, and mental distress among young people: a 
UK longitudinal, population-based study. J Child Psychol Psychiatry. 2022. 
https://​doi.​org/​10.​1111/​jcpp.​13586.

	42.	 Saunders NR, Kurdyak P, Stukel TA, Strauss R, Fu L, Guan J, et al. Utilization 
of physician-based mental health care services among children and ado‑
lescents before and during the COVID-19 pandemic in Ontario Canada. 
JAMA Pediatr. 2022;176(4):216298–216298.

	43.	 Halperin DT, Hearst N, Hodgins S, Bailey RC, Klausner JD, Jackson H, et al. 
Revisiting COVID-19 policies: 10 evidence-based recommendations for 
where to go from here. BMC Public Health. 2021;21(1):2084.

	44.	 Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact of COVID-19 
and lockdown on mental health of children and adolescents: a narrative 
review with recommendations. Psychiatry Res. 2020;293:113429.

	45.	 Galea S, Tracy M. Participation rates in epidemiologic studies. Ann Epide‑
miol. 2007;17(9):643–53.

	46.	 OCSTAT - Office cantonal de la statistique du canton de Genève. Popula‑
tion résidante selon le sexe, le groupe d’âges et le plus haut niveau de 
formation achevée, de 2016 à 2020. 2022. https://​stati​stique.​ge.​ch/​tel/​
domai​nes/​15/​15_​03/T_​15_​03_1_​02.​xls. Accessed 05 January 2023.

	47.	 Bermejo-Martins E, Luis EO, Fernández-Berrocal P, Martínez M, Sarrio‑
nandia A. The role of emotional intelligence and self-care in the stress 
perception during COVID-19 outbreak: an intercultural moderated 
mediation analysis. Pers Individ Dif. 2021;177:110679.

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

https://doi.org/10.1111/jcpp.13586
https://statistique.ge.ch/tel/domaines/15/15_03/T_15_03_1_02.xls
https://statistique.ge.ch/tel/domaines/15/15_03/T_15_03_1_02.xls

	Impact of the COVID-19 pandemic on children and adolescents: determinants and association with quality of life and mental health—a cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Study population
	Measures
	COVID-19 impact
	Health-related quality of life
	Mental health
	Socio-demographic, health, behavioral and family measures

	Statistical analyses

	Results
	Descriptive analyses
	Determinants of having been severely impacted by the COVID-19 pandemic
	Association between having been severely impacted by the COVID-19 pandemic and health-related quality of life or mental health


	Discussion
	Conclusion
	Acknowledgements
	References


