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Abstract
Background
Increased knowledge about factors that can impact changes in adolescents’ health-related quality of life (HRQOL) is needed. The present study aimed to investigate possible HRQOL changes in adolescents at 14 and 16 years, and assess the impact of sociodemographic factors, gender, pain, self-esteem, self-efficacy, loneliness, and stress on HRQOL changes over time. Further, to assess HRQOL stratified by gender.

Methods
A longitudinal study involving 211 adolescents was conducted. Sociodemographic variables, pain, self-esteem, self-efficacy, loneliness, and stress were all assessed with well-validated instruments. KIDSCREEN-27 was used to measure HRQOL. Data were analyzed using independent t-tests, paired samples t-tests, and linear mixed models for repeated measures.

Results
When all variables were added to the linear mixed models, stress, loneliness, and pain were significantly, independently associated with a reduction in HRQOL change scores for four of the five KIDSCREEN subscales. Time was significantly associated with a reduction in physical and psychological well-being. Self-efficacy and self-esteem were significantly associated with an increase in HRQOL change scores for four and two subscales, respectively. Male gender was significantly negatively associated with changes in social support and peers compared to female gender.

Conclusion
Our results demonstrated a significant decline in adolescents’ HRQOL regarding physical and psychological well-being for the age range 14–16 years. Furthermore, we found that stress, loneliness, and pain have a significant negative impact on HRQOL changes, whereas self-esteem and self-efficacy have a significant positive impact. Our results highlight the importance of increased understanding regarding factors associated with changes in adolescents’ HRQOL to enable accurate and strategic interventions.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12955-022-02035-4.
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Background
Adolescence is an important transitional phase in life, central in the development of capabilities related to health and well-being and where future patterns of adult health are established [1, 2]. According to the World Health Organization, “Investments in adolescent health bring a triple dividend of benefits for adolescents now, for their future adult lives, and for the next generation. Their health and well-being are engines of change in the drive to create healthier, more sustainable societies” [3, p. iv]. To invest in adolescent health, more information about their own perspectives is needed. Thus, in recent years, there has been an increased focus on understanding, improving, and mapping adolescents’ health-related quality of life (HRQOL) [3–5]. HRQOL is a multidimensional construct that includes the individual’s subjective perspectives of the physical, psychological, functional, and social aspects of health [6].
HRQOL is influenced by both individual and environmental characteristics [7]. The adolescence phase is characterized by rapid physical, cognitive, emotional, pubertal, and social changes and an increase in autonomy and independence from caregivers that may lead to vulnerability related to health and HRQOL [1–3, 8]. Previous studies have found that adolescents’ HRQOL seems to deteriorate with age and that girls tend to report lower HRQOL than boys [4, 9, 10]. Self-efficacy, self-esteem, and social support have been found to be positively associated with HRQOL, while low socioeconomic status (SES), pain, loneliness, and stress have been negatively associated with HRQOL in general adolescent populations [11–20]. Most Norwegian adolescents report good health [21]; however, health challenges such as loneliness, stress, and pain seem to be increasing in both Norwegian and international adolescent populations [2, 21–24]. Recent studies have shown that the COVID‐19 pandemic and its protective strategies (e.g., social distancing) have affected the well-being and behavior of adolescents—leading to, for example, increased stress and loneliness, lower life satisfaction, and reduced HRQOL [24–30].
Longitudinal studies of adolescents’ HRQOL can provide a clearer picture of the magnitude and direction of change in adolescents’ HRQOL, help identify factors associated with change over time, and confirm or disconfirm the results of cross-sectional studies [10, 31]. Relatively few studies have investigated how HRQOL changes over time in general adolescent populations. It should be noted that most previous studies are cross-sectional, and most longitudinal studies have focused on specific groups of adolescent populations, such as clinical populations (e.g., selected patient groups). Furthermore, most longitudinal studies have considered only a limited set of potential predictive factors of adolescents’ HRQOL—for example, gender, SES, and age. Thus, there is a need for longitudinal studies that investigate HRQOL in general adolescent populations and include a wide range of potential predictive factors of HRQOL changes. Considering that adolescence is a period when different behaviors are adopted and may track into adulthood, increased knowledge of factors related to changes in adolescents’ HRQOL is necessary to plan effective policies and health promotion interventions [32]. We have previously demonstrated that HRQOL is associated with sociodemographic factors, gender, pain, self-esteem, self-efficacy, loneliness, and stress in a school-based population of 14-to-15-year-old adolescents [14, 20]. In the present study, we aim to further investigate the impact of these specific factors on HRQOL changes over time.
In Norway, the transition from lower secondary to upper secondary school normally involves a change in school institutions for 16-year-old adolescents. School transitions might disrupt established peer groups but also provide opportunities for developing new friendships [33], which may affect adolescents’ well-being [34]. Peer interaction is especially important during adolescence [35], and spending time with friends is considered essential for adolescents’ quality of life [36]. Therefore, longitudinal HRQOL studies covering the transition period from lower secondary to upper secondary school are important.
The primary aims of this study are to investigate possible HRQOL changes in adolescents at 14 and 16 years, and assess the impact of sociodemographic factors, gender, pain, self-esteem, self-efficacy, loneliness, and stress on HRQOL changes over time. Secondary aim was to assess HRQOL stratified by gender.
Methods
Sample and data collection
This longitudinal study was part of the “Start Young—Quality of Life and Pain in Generations” study [14], which is a Norwegian mixed-method four-year prospective study in adolescents and their parents. The present study used data collected at baseline (time 1), when the adolescents were 14–15 years (November 2018 to April 2019) [14], and data collected from January to February 2021 (time 2), when the adolescents were 16–17 years. All adolescents that participated at time 1 (N = 696) were sent a text message at time 2 with link to the survey. They received up to three reminders if they did not complete the survey. In total, 211 adolescents (response rate: 30.3%) completed the survey at time 2 and were included in this study.
The data collection was done through a web-based questionnaire. At time 1, the questionnaire was administered and completed in classrooms during school hours. At time 2, the adolescents completed the questionnaire in their spare time. Participants gave their informed consent at the beginning of the survey. We used a safe data server to store the collected data [37]. The questionnaires from time 1 was linked to the questionnaires at time 2 through a mutual ID number. All study procedures were approved by the Norwegian Centre for Research Data (Ref: 60981).
Measures
An electronic survey tool that consecutively administered the following questionnaires was used. All questionnaires had previously been translated into Norwegian. Most questions included a neutral option, resulting in all items being answered. All questionnaires that used sum scales showed satisfactory Cronbach’s alpha values above .7 (Additional file 1).
The first part of the questionnaire included self-reported data on demographic variables such as gender, age, parental members of the household, parents’ birthplace, and parents’ work status.
HRQOL was assessed using the KIDSCREEN-27 questionnaire [38, 39], which is a multidimensional measure of generic HRQOL in adolescents. KIDSCREEN-27 consists of 27 questions organized into five subscales: (1) physical well-being, (2) psychological well-being, (3) autonomy and parent relations, (4) social support and peers, and (5) school environment [38, 40, 41]. The questionnaire is scored on a 5-point Likert scale referring to the last week, indicating either the frequency of certain feelings or behaviors or the intensity of an attitude. Higher scores indicate better HRQOL. In line with the KIDSCREEN handbook [40], Rasch scores were computed for each subscale and transformed into t-values normed to a mean (SD) of 50 (10) which can be compared with international t-values. The Norwegian KIDSCREEN-27 version has been shown to be valid and reliable [39].
Self-esteem was assessed using the Rosenberg Self-Esteem scale (RSES) four-item version [42], where respondents rate four self-perception statements on a 4-point Likert scale. The respondent’s scores were summed and divided by 4 to obtain an RSES score ranging from 1 to 4. Higher scores indicate higher levels of self-esteem. The Norwegian RSES four-item version has demonstrated a high degree of correlation (0.95) with the original 10-item version [43] and has previously been used among adolescents [14, 44].
Self-efficacy was assessed using the Generalized Self‐Efficacy Scale (GSE), which consists of 10 items that measure optimistic self-beliefs in coping with the challenges, demands, and tasks of life in general [45, 46]. The items are rated on a 4-point scale, and scores on each item are summed and divided by 10 to obtain a GSE score ranging from 1 to 4. Higher scores indicate higher levels of generalized self‐efficacy. The Norwegian GSE has been shown to be valid and reliable [14, 47].
Loneliness was assessed using the revised UCLA Loneliness Scale eight-item version (ULS-8), which is rated on a 4-point scale [48]. The total score ranges from 8 to 32. Higher scores indicate a higher degree of loneliness. ULS-8 is an adequate and reliable measure of loneliness among adolescents [48–50], and the Norwegian ULS-8 has shown satisfactory internal consistency [14].
Stress was assessed using the Perceived Stress Questionnaire (PSQ), which consists of 30 items that refer to the previous four weeks [51, 52]. The items are rated on a 4-point scale. The PSQ total score is linearly transformed between 0 and 1; PSQ = (raw value – 30) / 90. Higher scores indicate higher levels of perceived stress. Commonly used cutoff levels of stress within PSQ are as follows: low (< .33), medium (.33–.45), moderate (.45–.60), and severe (> .60) [51]. The Norwegian PSQ has demonstrated good reliability and validity [53].
Pain was assessed using one question from the Brief Pain Inventory (BPI) [54, 55]—which measures the subjective intensity of pain on average and is rated on a 0–10-point scale, where higher scores indicate more pain. The Norwegian BPI has satisfactory psychometric properties [55] and has been used among adolescents [56]. We also used two questions from the Lübeck Pain-Screening Questionnaire to assess pain duration and pain frequency [57]. These questions were only administered to those who rated 1 or more on the BPI’s “pain on average” question (indicating they had pain). The Lübeck Pain-Screening Questionnaire has shown satisfactory validity, and the Norwegian version has been used among adolescents [58].
Data analyses
All statistical analyses were conducted using IBM SPSS Statistics (version 27). First, we calculated descriptive characteristics for gender, sociodemographic factors, pain,
self-esteem, self-efficacy, loneliness, and stress at time 1. Then, we used paired sample t-tests to analyze unadjusted differences in HRQOL between time 1 and time 2. Continuous data are presented as means with SDs or medians with min/max and as counts and percentages for categorical variables, as appropriate. Next, we used independent t-tests to analyze unadjusted differences in HRQOL between genders. Gender differences in HRQOL are presented as the estimated means with 95% confidence intervals (CIs).
Finally, we used linear mixed models for repeated measures to assess the impact of gender, sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, and stress on changes in HRQOL over time and time 1 and time 2.The models were fitted separately for each of the five KIDSCREEN-27 subscales as the dependent variables. Time, gender, parental members of the household, parents’ birthplace, parents’ work status, pain on average, self-esteem, self-efficacy, loneliness, and stress were entered into each of the models as fixed effects. These independent variables were collected at time 1 (baseline). We used an unstructured covariance structure with no specific parametric form. The random effects of variables schools (N = 22) and county (N = 4) were also estimated; however, this did not affect the estimates of fixed effects and the overall performance of the models. Thus, we removed the random effects from the models to save statistical power. The results are presented as regression coefficients B with 95% CI and p-values. All analyses were considered exploratory, and no correction for multiple testing was done. Hence, our results should be confirmed by other longitudinal studies. p values ≤ .05 were considered statistically significant.
Results
Characteristics of the sample
In total, 211 adolescents participated in this longitudinal study, and most were girls (68%). Table 1 shows the descriptive characteristics for gender, sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, and stress at time 1, assessed when the adolescents were 14–15 years. More than two-thirds of the participants lived with both parents, had parents who were both born in Norway, and had parents who were both employed. Among the 161 adolescents (76.3%) who rated one or higher on pain on average (indicating they had pain), about one-third reported they experienced pain often, and 42.2% reported a pain duration of more than three months. The adolescents’ mean (SD) scores for self-esteem and self-efficacy were 3.1 (0.7) and 3.1 (0.4), respectively. The median (min, max) loneliness score was 13 (8, 31), and the mean (SD) stress score was 0.30 (0.16). Details are provided in Table 1.Table 1Descriptive characteristics for gender, sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, and stress at time 1 (N = 211)


	Variables
	Time 1 (14–15 years)

	Gender, N (%)

	 Girls
	144 (68.2)

	 Boys
	67 (31.8)

	Parental members of the household, N (%)a

	 Both parents
	159 (75.4)

	 Alternates between two parents
	26 (12.3)

	 One parent and/or other caregivers
	26 (12.3)

	Parents’ birthplace, N (%)b

	 Both parents born in Norway
	161 (76.3)

	 One or both parents born in another country
	50 (23.7)

	Parents’ work status, N (%)c

	 Both parents employed
	168 (79.6)

	 One parent employed
	43 (20.4)

	Pain

	 Pain on average, median (min, max)d
	2.0 (0.0, 9.0)

	 Pain frequency, N (%)e,f

	  Seldom
	68 (42.2)

	  Sometimes
	32 (19.9)

	  Often
	61 (37.9)

	 Pain duration, N (%)e,g

	  Pain ≤ 3 months
	93 (57.8)

	  Pain > 3 months
	68 (42.2)

	Self-esteem, mean (SD)h
	3.1 (0.7)

	Self-efficacy, mean (SD)i
	3.1 (0.4)

	Loneliness, median (min, max)j
	13 (8, 31)

	Stress, mean (SD)k
	0.30 (0.16)


SD Standard deviation
aThe variable was recoded into three categories: “Both parents,” “Alternates between two parents,” and “One parent and/or other caregivers” (one parent and one step-parent, one parent, other caregivers)
bThe variable was dichotomized as “Both parents born in Norway” or “One or both parents born in another country” (one parent born in another country, both parents born in another country)
cThe variable was dichotomized as “Both parents are working” or “One parent is working” (one parent is working, no parents are working)
dRange: 0–10, where 10 indicates pain as bad as you can imagine
eN = 161
fThe variable was recoded into three categories: “seldom” (< once/month, once/month), “sometimes” (2–3 times/month, once/week), and “often” (several times/week, every day)
gThe variable was dichotomized as “Pain ≤ 3 months” (only once, < 1 month, 1–3 months) or “Pain > 3 months” (> 3 months, > 6 months, > 12 months)
hRange 1–4, where higher values indicate higher levels of self-esteem
iRange 1–4, where higher values indicate higher levels of self-efficacy
jRange 8–32, where higher values indicate higher levels of loneliness
kRange 0–1, where higher values indicate higher levels of stress



Table 2 shows the descriptive characteristics for HRQOL at time 1 (age: 14–15 years) and time 2 (age: 16–17 years). At time 1, the highest mean (SD) HRQOL score was 53.4 (8.4) for autonomy and parent relations. The lowest HRQOL scores were reported for psychological well-being (46.1 [8.6]). At time 2, the adolescents reported statistically significantly lower HRQOL scores for physical well-being (43.9 [9.5]), psychological well-being (42.7 [8.1]), and school environment (46.4 [9.7]; Table 2) compared to their scores at time 1. Table 3 shows the descriptive characteristics for HRQOL at time 1 and time 2 by gender. At time 1, girls reported statistically significantly lower levels of HRQOL for physical well-being, psychological well-being, and school environment compared to boys. At time 2, girls reported statistically significantly lower levels of HRQOL for psychological well-being, autonomy and parent relations, and school environment (Table 3).Table 2Descriptive characteristics for health-related quality of life at time 1 and time 2 (N = 211)


	 	Time 1 (14–15 years)
	Time 2 (16–17 years)
	p values

	HRQOL

	Physical well-being, mean (SD)a
	47.0 (9.7)
	43.9 (9.5)
	 < .001

	Psychological well-being, mean (SD)a
	46.1 (8.6)
	42.7 (8.1)
	 < .001

	Autonomy and parent relations, mean (SD)a
	53.4 (8.4)
	52.2 (8.6)
	.052

	Social support and peers, mean (SD)a
	48.2 (8.0)
	46.9 (9.2)
	.086

	School environment, mean (SD)a
	49.4 (8.9)
	46.4 (9.7)
	 < .001


Paired-sample t-tests were used to compare differences in HRQOL between time 1 and time 2
HRQOL Health-related quality of life, SD Standard deviation
p values marked in bold indicate p ≤ .05
aKIDSCREEN subscales. Higher values indicate higher levels of HRQOL


Table 3Descriptive characteristics for health-related quality of life at time 1 and time 2 for girls (N = 144) and boys (N = 67)


	 	Time 1 (14–15 years)
	Time 2 (16–17 years)

	Girls
	Boys
	Girls
	Boys

	Physical well-being, mean [95% CI]a
	45.6 [44.2–47.1]b
	49.9 [47.2–52.6]b
	43.1 [41.6–44.5]
	45.9 [43.2–48.6]

	Psychological well-being, mean [95% CI]a
	44.4 [43.1–45.6]b
	49.7 [47.4–52.0]b
	41.4 [40.2–42.6]b
	45.6 [43.4–47.8]b

	Autonomy and parent relations, mean [95% CI]a
	52.6 [51.3–53.9]
	55.0 [52.8–57.2]
	51.0 [49.9–52.1]b
	55.0 [52.1–57.8]b

	Social support and peers, mean [95% CI]a
	48.1 [46.8–49.4]
	48.3 [46.4–50.2]
	46.4 [44.9–47.9]
	48.1 [45.9–50.3]

	School environment, mean [95% CI]a
	48.3 [47.0–49.6]b
	51.6 [49.1–54.1]b
	45.2 [43.7–46.8]b
	49.1 [46.7–51.6]b


Continuous variables analyzed using independent t-tests. HRQOL, health-related quality of life; CI, confidence interval
aKIDSCREEN subscales. Higher values indicate higher levels of HRQOL
bSignificant difference between genders, p ≤ 0.05



Table 4 shows the adjusted associations between time, gender, sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, stress, and changes in HRQOL. When all variables were added into the models, stress, loneliness, and pain were all significantly, independently, and negatively associated with a reduction in HRQOL for four of the five KIDSCREEN subscales. Stress had its highest negative effect on autonomy and parent relations (B =  − 2.00; 95% CI [− 2.61 to − 1.39]), loneliness had its highest negative effect on social support and peers (B =  − 0.95; 95% CI [− 1.13 to − 0.77]), and pain had its highest negative effect on school environment (B =  − 0.68; 95% CI [− 1.07 to − 0.29]). Time was significantly associated with a reduction in physical well-being (B =  − 1.50; 95% CI [− 2.76 to − 0.26]) and psychological well-being (B =  − 1.22; 95% CI [− 2.11 to − 0.33]). In contrast, self-efficacy was significantly positively associated with an increase in HRQOL considering four of the five KIDSCREEN subscales, with the highest positive effect on school environment (B = 5.73; 95% CI [3.72 to 7.74]). Furthermore, self-esteem was significantly associated with an increase in physical well-being (B = 1.63; 95% CI [0.08 to 3.16]) and psychological well-being (B = 3.31; 95% CI [2.28 to 4.36]). Gender was only significantly associated with changes in social support and peers. For this subscale, being a boy was associated with lower HRQOL (B =  − 1.76; 95% CI [− 3.42 to − 0.11]) compared to being a girl. The selected sociodemographic variables were not significantly associated with changes in HRQOL—except for parents’ work status, which indicated that when both parents were employed (B = 2.41; 95% CI [0.21 to 4.62]), this was significantly associated with an increase in the adolescents’ physical well-being compared to when only one parent was employed. Details are provided in Table 4.Table 4Adjusted associations between time, gender, sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, stress and changes in health-related quality of life estimated with linear mixed model analyses (N = 211)


	 	Physical well-being
	Psychological well-being

	B
	95% CI
	p value
	B
	95% CI
	p value

	Time

	 2021
	 − 1.50
	 − 2.76 to − 0.26
	.018
	 − 1.22
	 − 2.11 to − 0.33
	.007

	 2019 (Ref.)
	1
	 	 	1
	 	 
	Gender

	 Boy
	 − 0.44
	 − 2.38 to 1.51
	.659
	0.70
	 − 0.54 to 1.94
	.268

	 Girl (Ref.)
	1
	 	 	1
	 	 
	Parental members of the household

	 Both parents
	0.19
	 − 2.38 to 2.75
	.886
	 − 0.71
	 − 2.40 to 0.97
	.406

	 Alternates between two parents
	0.28
	 − 2.68 to 3.24
	.853
	 − 0.51
	 − 2.50 to 1.47
	.612

	 One parent and/or other caregivers (Ref.)
	1
	 	 	1
	 	 
	Parents’ birthplace

	 Both parents born in Norway
	0.45
	 − 1.65 to 2.54
	.675
	 − 0.14
	 − 1.48 to 1.19
	.834

	 One or both parents born in another country (Ref.)
	1
	 	 	1
	 	 
	Parents’ work status

	 Both parents are working
	2.41
	0.21 to 4.62
	.032
	1.14
	 − 0.03 to 2.58
	.121

	 One parent is working (Ref.)
	1
	 	 	1
	 	 
	Pain on average
	 − 0.49
	 − 0.90 to − 0.09
	.017
	 − 0.54
	 − 0.81 to − 0.27
	 < .001

	Self-esteem
	1.63
	0.08 to 3.16
	.038
	3.31
	2.28 to 4.36
	 < .001

	Self-efficacy
	4.80
	2.68 to 6.92
	 < .001
	2.31
	0.90 to 3.73
	.001

	Loneliness
	 − 0.23
	 − 0.43 to − 0.04
	.017
	 − 0.49
	 − 0.62 to −  − 0.36
	 < 0.001

	Stress
	 − 1.10
	 − 1.76 to − .45
	0.001
	 − 1.17
	 − 1.61 – − .73
	 < 0.001


	 	Autonomy and parent relations
	Social support and peers

	B
	95% CI
	p value
	B
	95% CI
	p value

	Time

	 2021
	0.67
	 − 0.53 to 1.86
	.272
	0.70
	 − 0.56 to 1.96
	.275

	 2019 (Ref.)
	1
	 	 	1
	 	 
	Gender

	 Boy
	0.35
	 − 1.41 to 2.11
	.695
	 − 1.76
	 − 3.42 to − 0.11
	.037

	 Girl (Ref.)
	1
	 	 	1
	 	 
	Parental members of the household

	 Both parents
	0.77
	 − 1.57 to 3.13
	.518
	0.44
	 − 1.83 to 2.73
	.701

	 Alternates between two parents
	 − 0.11
	 − 2.86 to 2.64
	.936
	1.01
	 − 1.71 to 3.74
	.465

	 One parent and/or other caregivers (Ref.)
	1
	 	 	1
	 	 
	Parents’ birthplace

	 Both parents born in Norway
	1.82
	 − 0.07 to 3.72
	.059
	 − 0.06
	 − 1.85 to 1.72
	.947

	 One or both parents born in another country (Ref.)
	1
	 	 	1
	 	 
	Parents’ work status

	 Both parents are working
	1.61
	 − 0.42 to 3.63
	.119
	 − 1.15
	 − 3.1 to 0.80
	.245

	 One parent is working (Ref.)
	1
	 	 	1
	 	 
	Pain on average
	 − 0.45
	 − 0.82 to − 0.07
	.020
	 − 0.23
	 − 0.60 to 0.14
	.224

	Self-esteem
	 − 0.07
	 − 1.51 to 1.36
	.917
	0.11
	 − 1.31 to 1.5
	.876

	Self-efficacy
	0.79
	 − 1.17 to 2.76
	.427
	1.94
	0.01 to 3.87
	.049

	Loneliness
	 − 0.09
	 − 0.27 to 0.09
	.323
	 − 0.95
	 − 1.13 to − 0.77
	 < .001

	Stress
	 − 2.00
	 − 2.61 to − 1.39
	 < .001
	 − 0.37
	98 – .23
	.228


	 	School environment

	B
	95% CI
	p value

	Time

	 2021
	 − 1.27
	 − 2.61 to 0.06
	.062

	 2019 (Ref.)
	1
	 	 
	Gender

	 Boy
	 − 0.58
	 − 2.28 to 1.12
	.503

	 Girl (Ref.)
	1
	 	 
	Parental members of the household

	 Both parents
	 − 1.94
	 − 4.29 to 0.42
	.106

	 Alternates between two parents
	 − 1.19
	 − 4.02 to 1.64
	.409

	 One parent and/or other caregivers (Ref.)
	1
	 	 
	Parents’ birthplace

	 Both parents born in Norway
	 − 0.03
	 − 0.87 to 1.80
	.972

	 One or both parents born in another country (Ref.)
	1
	 	 
	Parents’ work status

	 Both parents are working
	1.21
	 − 0.80 to 3.22
	.238

	 One parent is working (Ref.)
	1
	 	 
	Pain on average
	 − 0.68
	 − 1.07 to − 0.29
	.001

	Self-esteem
	1.10
	 − 0.38 to 2.58
	.146

	Self-efficacy
	5.73
	3.72 to 7.74
	 < .001

	Loneliness
	 − 0.20
	 − 0.39 to − 0.02
	.030

	Stress
	 − 1.33
	 − 1.9 to − 0.70
	 < .001


Linear mixed model analyses were performed separately for each of the five KIDSCREEN-27 subscales as the dependent variables
HRQOL was analyzed with KIDSCREEN-27 subscales. Higher values indicate higher levels of HRQOL
B, Unstandardized coefficient; CI, Confidence interval; HRQOL, Health-related quality of life
p values marked in bold indicate p ≤ .05



Discussion
This longitudinal study aimed to investigate possible HRQOL changes in adolescents at 14 and 16 years, and assess the impact of sociodemographic factors, gender, pain, self-esteem, self-efficacy, loneliness, and stress on HRQOL changes over time. Further, we aimed to assess HRQOL stratified by gender. Our results showed that stress, loneliness, and pain had a significantly negative impact on HRQOL changes, whereas self-esteem and self-efficacy had a significantly positive impact. Time was significantly associated with a reduction in physical and psychological well-being and male gender was significantly negatively associated with changes in social support and peers compared to female gender. Girls reported statistically significantly lower levels of HRQOL for three of the KIDSCREEN subscales at time 1 and at time 2 compared to boys.
Our results showed that HRQOL decreased with age; however, this result was only significant for the physical well-being and psychological well-being scales. It is important to note that while the adolescents’ HRQOL scores reported at time 1 are comparable to European norms, their HRQOL scores reported at time 2 are notably lower compared to European norms [40]. This should be viewed in light of the COVID-19 pandemic. During the pandemic, several studies have reported lower HRQOL scores in adolescents compared to the results of previous studies in adolescent populations [26–30].
Stress at age 14–15 years was significantly negatively associated with a reduction in HRQOL change scores in four KIDSCREEN subscales, although the stress score in our sample indicated low levels of stress. In line with previous findings [14], we found that stress had the highest negative effect on the KIDSCREEN subscale autonomy and parent relations, underscoring the need to be aware of the negative impact stress seems to have on this HRQOL dimension, which reflects the quality of adolescent and parent interactions, the feeling of love and support by family, and adolescents’ perceived autonomy [40]. Our findings confirm that stress is a considerable risk factor for adolescents’ HRQOL [14, 17], and add to existing knowledge by indicating that this is evident even with low levels of stress.
Higher levels of loneliness were associated with a decrease in HRQOL change scores, confirming the result from a previous cross-sectional study [14]. Adolescence is a life phase where biological, cognitive, social, and demographic changes may influence loneliness [59]. Furthermore, feelings of loneliness may have increased during the COVID-19 pandemic [24]. Hence, we emphasize that loneliness should be viewed as a significant threat to changes in adolescents’ HRQOL during and after the pandemic.
The median intensity of pain reported at time 1 of 2.0 is not considered high. Nevertheless, pain was significantly associated with a reduction in HRQOL change scores in four KIDSCREEN subscales. Thus, our results support previous studies demonstrating a negative association between pain and HRQOL in adolescents [14, 20] and indicate that this is evident even with low levels of pain. Moreover, we found that pain had its highest negative effect on school environment, which explores the adolescents’ feelings about school, the perception of their cognitive capacity, concentration, and learning; and their views of the relationship with their teachers [40]. Hence, we accentuate the need for interventions aiming to reduce the negative impact pain seems to have on changes in HRQOL related to the school environment.
Our results confirm the positive association between higher levels of self-esteem and self-efficacy and an increase in HRQOL change scores. Self-efficacy and self-esteem are both considered resilient factors [60]. Resilience refers to having a relative resistance to risk experiences or overcoming adversity or stress [61]. Thus, our results emphasize the importance of resilience factors for HRQOL over time and call attention to the need for interventions aimed at increasing adolescents’ resilience. Resilience interventions can increase adolescents’ protective behaviors and coping skills—which can help them manage daily stressors, allowing for greater well-being and academic success [62]. Moreover, resilience factors may protect adolescents’ mental health in times of crisis, such as the COVID-19 pandemic [63].
Girls reported lower levels of HRQOL compared to boys at age 14–15 years and at age 16–17 years. This confirms findings from previous longitudinal studies among adolescents [4, 9, 10]. Nevertheless, in four KIDSCREEN subscales, we found no significant association between gender and changes in HRQOL. For these subscales, our results may indicate that gender-related differences in HRQOL remained unchanged during youth. A possible explanation may be that gender is an important factor concerning HRQOL but that part of the gender-related differences in HRQOL might be explained by gender-related differences within other factors associated with HRQOL [10, 14, 15]. Surprisingly, for the subscale social support and peers, we found that male gender was associated with lower HRQOL scores compared to female gender. The subscale social support and peers explores adolescents’ perceived support and the quality of the interaction between adolescents and peers [40]. Hence, our findings may be explained by previous research showing that adolescent boys report higher levels of social loneliness, which refers to the absence of a broader accessible and supportive social network, compared to girls [59]. Moreover, loneliness in boys is considered more sensitive to their interpersonal relationships [64].
A negative association between changes in HRQOL and low SES was not supported by our findings—except for the factor parents’ work status, which showed that both parents being employed was associated with higher scores in the adolescents’ physical well-being compared to when only one parent was employed. We have searched similar studies to find an explanation for this but have found none. Thus, we recommend future studies to further explore our findings. A possible explanation for our results regarding SES may be that other factors (e.g., stress, loneliness, and self-efficacy) outweighed the effect of SES. Furthermore, the results may have been influenced by high SES in our sample.
Strengths and limitations
The main strengths of this study are the longitudinal design and use of a sample that is representative of an unselected adolescent population and the inclusion of a wide range of potential predictive factors associated with a change in HRQOL. All these factors were assessed with well-validated instruments. The overall response rate was only 30.3%, which is a limitation. Attrition can be a major methodological problem in longitudinal studies and may deteriorate the generalizability of findings [65]. The scores for sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, and stress among the responders (N = 211) are similar to previous findings among the potential participants (N = 696) [14], indicating that the responders at time 2 were similar to the non-responders. However, the responders consisted of more girls (68%) compared to the sample of potential participants (57.5%). This may have influenced the results. Furthermore, it is important to note that more than two-thirds of the participants lived with both parents, had parents who were both born in Norway, and had parents both employed, indicating high SES. Thus, the results may not be representative of adolescents from low SES families. This should be considered when interpreting our results. Moreover, we did not control for other possible confounders—for example, depression, anxiety, bullying, and physical activity. Hence, we recommend controlling for other confounders in future studies.
Implications
Our results provide important insights into HRQOL changes in adolescents during the transition period from lower secondary to upper secondary school, from 14 to 16 years, and the impact of gender, sociodemographic factors, pain, self-esteem, self-efficacy, loneliness, and stress on HRQOL changes over time. The findings provide insight into a complex life phase and confirm that several factors can influence changes in adolescents’ HRQOL, such as stress, loneliness, pain, self-esteem, and self-efficacy. We recommend future health-promoting interventions among adolescents to target these factors. Considering that the ongoing COVID‐19 pandemic is leading to increased stress and loneliness and reduced HRQOL in adolescents [25–30], an increased understanding of factors associated with HRQOL seems highly relevant.
Based on previous research [11, 14, 15, 17] and our results showing the importance of self-esteem and self-efficacy for HRQOL, we recommend an increased focus on resilience-promoting interventions at school. School interventions can support positive growth and changes to all students within a class, although with more significant effects in the at-risk group [62, 66]. Teachers are considered an important resource in the development of resilience, as they are more likely to know the students’ lived experiences and current help-seeking and coping strategies [62]. We also highlight the need to involve parents regarding resilience promotion. The involvement of parents is considered a key component of effective resilience interventions, as parents are important influencers and role models for adolescents [66, 67].
In future studies to explore our findings more thoroughly, the sample should be extended and include more boys and adolescents with an immigrant background, with low SES, and who live with only one parent. Future studies may also analyze the development of HRQOL in adolescents over a longer period and include possible confounders not included in the present study, such as depression, anxiety, bullying, and physical activity. Furthermore, qualitative data are needed to gain more in-depth knowledge of factors associated with changes in adolescents’ HRQOL over time.
Conclusions
Our study provides important insight into changes in adolescents’ HRQOL at two time points when they were 14 and 16 years, and into factors associated with these changes. We found a significant decline in adolescents’ HRQOL regarding physical and psychological well-being during these two years. Further, we found that stress, loneliness, and pain have a significant negative impact on HRQOL changes, whereas self-esteem and self-efficacy have a significant positive impact. Our results highlight the importance of increased understanding regarding factors associated with changes in adolescents’ HRQOL to be able to intervene accurately and strategically.
Acknowledgements
We are grateful to all the adolescents who participated in the study and thus provided insight into this important research area. We would also like to thank all the teachers, school nurses and administrative school staff who made this study possible.

Author contributions
All authors (HTM, MCS, KH, SH, SS and GR) contributed to the study conception and design. HTM was responsible for the recruitment together with SS and GR. Data analysis were performed by HTM and MCS. The first draft of the manuscript was written by HTM and all authors commented on previous versions of the manuscript. All authors read and approved the final manuscript.

Funding
This study is part of the first author’s doctoral thesis at the University of Agder and was financially supported by the Norwegian Ministry of Education and Research.

Availability of data and materials
The datasets used and/or analyzed during the current study are not publicly available due to General Data Protection Regulation laws but are available from the corresponding author on reasonable request and with permission from the Norwegian Centre for Research Data.

Declarations
Ethics approval and consent to participate
All procedures performed in the study were in accordance with the ethical standards of the institutional research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Approval was obtained from the ethics committee of Faculty of Health and Sport Sciences at the University of Agder and from the Norwegian Centre for Research Data (NSD Reference 60981). The participants received oral, written and digital information. Written information was also distributed to the parents at time 1. Informed consent was obtained from all participants. At time 1, informed consent was also obtained from the adolescents’ parents/legal guardians. Data in the study was anonymized.

Consent for publication
Not applicable.

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


References
	1.
Sawyer SM, Afifi RA, Bearinger LH, Blakemore SJ, Dick B, Ezeh AC, et al. Adolescence: a foundation for future health. Lancet. 2012;379(9826):1630–40.PubMed

	2.
Patton GC, Sawyer SM, Santelli JS, Ross DA, Afifi R, Allen NB, et al. Our future: a Lancet commission on adolescent health and wellbeing. Lancet. 2016;387(10036):2423–78.PubMedPubMedCentral

	3.
World Health Organization. Global Accelerated Action for the Health of Adolescents (AA-HA!): guidance to support country implementation. Summary. Geneva; 2017.

	4.
Langeland IO, Sollesnes R, Nilsen RM, Almenning G, Langeland E. Examining boys’ and girls’ health-related quality of life from the first to the third year of upper secondary school: a prospective longitudinal study. Nurs Open. 2019;6(4):1606–14.PubMedPubMedCentral

	5.
Ravens-Sieberer U, Herdman M, Devine J, Otto C, Bullinger M, Rose M, et al. The European KIDSCREEN approach to measure quality of life and well-being in children: development, current application, and future advances. Qual Life Res. 2014;23(3):791–803.PubMed

	6.
Ravens-Sieberer U, Erhart M, Wille N, Wetzel R, Nickel J, Bullinger M. Generic health-related quality-of-life assessment in children and adolescents: methodological considerations. Pharmacoeconomics. 2006;24(12):1199–220.PubMed

	7.
Ferrans CE, Zerwic JJ, Wilbur JE, Larson JL. Conceptual model of health-related quality of life. J Nurs Scholarsh. 2005;37(4):336–42.PubMed

	8.
Frisén A. Measuring health-related quality of life in adolescence. Acta Paediatr. 2007;96(7):963–8.PubMed

	9.
Meade T, Dowswell E. Adolescents’ health-related quality of life (HRQoL) changes over time: a three year longitudinal study. Health Qual Life Outcomes. 2016;14:14.PubMedPubMedCentral

	10.
Palacio-Vieira JA, Villalonga-Olives E, Valderas JM, Espallargues M, Herdman M, Berra S, et al. Changes in health-related quality of life (HRQoL) in a population-based sample of children and adolescents after 3 years of follow-up. Qual Life Res. 2008;17(10):1207–15.PubMed

	11.
Gomes AC, Rebelo MAB, de Queiroz AC, de Queiroz Herkrath APC, Herkrath FJ, Rebelo Vieira JM, et al. Socioeconomic status, social support, oral health beliefs, psychosocial factors, health behaviours and health-related quality of life in adolescents. Qual Life Res. 2020;29(1):141–51.PubMed

	12.
Rajmil L, Herdman M, Ravens-Sieberer U, Erhart M, Alonso J. Socioeconomic inequalities in mental health and health-related quality of life (HRQOL) in children and adolescents from 11 European countries. Int J Public Health. 2014;59(1):95–105.PubMed

	13.
Baroudi M, Petersen S, Namatovu F, Carlsson A, Ivarsson A, Norström F. Preteen children’s health related quality of life in Sweden: changes over time and disparities between different sociodemographic groups. BMC Public Health. 2019;19(1):139.PubMedPubMedCentral

	14.
Mikkelsen HT, Haraldstad K, Helseth S, Skarstein S, Småstuen MC, Rohde G. Health-related quality of life is strongly associated with self-efficacy, self-esteem, loneliness, and stress in 14–15-year-old adolescents: a cross-sectional study. Health Qual Life Outcomes. 2020;18(1):352.PubMedPubMedCentral

	15.
Otto C, Haller AC, Klasen F, Hölling H, Bullinger M, Ravens-Sieberer U. Risk and protective factors of health-related quality of life in children and adolescents: results of the longitudinal BELLA study. PLoS ONE. 2017;12(12): e0190363.PubMedPubMedCentral

	16.
Haraldstad K, Kvarme LG, Christophersen K-A, Helseth S. Associations between self-efficacy, bullying and health-related quality of life in a school sample of adolescents: a cross-sectional study. BMC Public Health. 2019;19(1):757.PubMedPubMedCentral

	17.
Freire T, Ferreira G. Health-related quality of life of adolescents: Relations with positive and negative psychological dimensions. Int J Adolesc Youth. 2018;23(1):11–24.

	18.
Kim KW, Wallander JL, Depaoli S, Elliott MN, Schuster MA. Longitudinal associations between parental SES and adolescent health-related quality of life using growth curve modeling. J Child Fam Stud. 2021;30(6):1463–75.

	19.
Bottolfs M, Støa EM, Reinboth MS, Svendsen MV, Schmidt SK, Oellingrath IM, et al. Resilience and lifestyle-related factors as predictors for health-related quality of life among early adolescents: a cross-sectional study. J Int Med Res. 2020;48(2):300060520903656.PubMed

	20.
Mikkelsen HT, Haraldstad K, Helseth S, Skarstein S, Småstuen MC, Rohde G. Pain and health-related quality of life in adolescents and the mediating role of self-esteem and self-efficacy: a cross-sectional study including adolescents and parents. BMC Psychol. 2021;9(1):128.PubMedPubMedCentral

	21.
Bakken A. Ungdata 2020: Nasjonale resultater [Youth data 2020: National results]. NOVA, OsloMet; 2020.

	22.
Gobina I, Villberg J, Välimaa R, Tynjälä J, Whitehead R, Cosma A, et al. Prevalence of self-reported chronic pain among adolescents: evidence from 42 countries and regions. Eur J Pain. 2019;23(2):316–26.PubMed

	23.
Østerås B, Sigmundsson H, Haga M. Perceived stress and musculoskeletal pain are prevalent and significantly associated in adolescents: an epidemiological cross-sectional study. BMC Public Health. 2015;15(1):1081.PubMedPubMedCentral

	24.
Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran R, Brigden A, et al. Rapid systematic review: the impact of social isolation and loneliness on the mental health of children and adolescents in the context of COVID-19. J Am Acad Child Adolesc Psychiatry. 2020;59(11):1218-39.e3.PubMedPubMedCentral

	25.
Fegert JM, Vitiello B, Plener PL, Clemens V. Challenges and burden of the Coronavirus 2019 (COVID-19) pandemic for child and adolescent mental health: a narrative review to highlight clinical and research needs in the acute phase and the long return to normality. Child Adolesc Psychiatry Ment Health. 2020;14:20.PubMedPubMedCentral

	26.
Vogel M, Meigen C, Sobek C, Ober P, Igel U, Körner A, et al. Well-being and COVID-19-related worries of German children and adolescents: a longitudinal study from pre-COVID to the end of lockdown in Spring 2020. JCPP Adv. 2021;1(1): e12004.PubMedPubMedCentral

	27.
von Soest T, Bakken A, Pedersen W, Sletten MA. Livstilfredshet blant ungdom før og under covid-19-pandemien. Tidsskrift for den Norske Lægeforening; 2020.

	28.
Riiser K, Helseth S, Haraldstad K, Torbjørnsen A, Richardsen KR. Adolescents’ health literacy, health protective measures, and health-related quality of life during the Covid-19 pandemic. PLoS ONE. 2020;15(8):e0238161.PubMedPubMedCentral

	29.
Ravens-Sieberer U, Kaman A, Erhart M, Devine J, Schlack R, Otto C. Impact of the COVID-19 pandemic on quality of life and mental health in children and adolescents in Germany. Eur Child Adolesc Psychiatry. 2021;31:1–11.

	30.
Ravens-Sieberer U, Kaman A, Erhart M, Otto C, Devine J, Löffler C, et al. Quality of life and mental health in children and adolescents during the first year of the COVID-19 pandemic: results of a two-wave nationwide population-based study. Eur Child Adolesc Psychiatry. 2021:1–14.

	31.
Rajmil L, López AR, López-Aguilà S, Alonso J. Parent-child agreement on health-related quality of life (HRQOL): a longitudinal study. Health Qual Life Outcomes. 2013;11:101.PubMedPubMedCentral

	32.
da Costa BGG, Chaput JP, Lopes MVV, da Costa RM, Malheiros LEA, Silva KS. Association between lifestyle behaviors and health-related quality of life in a sample of Brazilian adolescents. Int J Environ Res Public Health. 2020;17(19):7133.PubMedCentral

	33.
Goodwin NP, Mrug S, Borch C, Cillessen AH. Peer selection and socialization in adolescent depression: the role of school transitions. J Youth Adolesc. 2012;41(3):320–32.PubMed

	34.
Benner AD, Boyle AE, Bakhtiari F. Understanding students’ transition to high school: demographic variation and the role of supportive relationships. J Youth Adolesc. 2017;46(10):2129–42.PubMedPubMedCentral

	35.
Orben A, Tomova L, Blakemore SJ. The effects of social deprivation on adolescent development and mental health. Lancet Child Adolesc Health. 2020;4(8):634–40.PubMedPubMedCentral

	36.
Helseth S, Misvaer N. Adolescents’ perceptions of quality of life: what it is and what matters. J Clin Nurs. 2010;19(9–10):1454–61.PubMed

	37.
University in Oslo U. Services for sensitive data (TSD) 2020. Available from: https://​www.​uio.​no/​english/​services/​it/​research/​sensitive-data/​index.​html. Accecced 20 Oct 2021.

	38.
Ravens-Sieberer U, Auquier P, Erhart M, Gosch A, Rajmil L, Bruil J, et al. The KIDSCREEN-27 quality of life measure for children and adolescents: psychometric results from a cross-cultural survey in 13 European countries. Qual Life Res. 2007;16(8):1347–56.PubMed

	39.
Andersen JR, Natvig GK, Haraldstad K, Skrede T, Aadland E, Resaland GK. Psychometric properties of the Norwegian version of the Kidscreen-27 questionnaire. Health Qual Life Outcomes. 2016;14:58.PubMedPubMedCentral

	40.
Ravens-Sieberer U, Gosch A. The Kidscreen questionnaires: quality of life questionnaires for children and adolescents; handbook. Lengerich: Pabst; 2006.

	41.
Robitail S, Ravens-Sieberer U, Simeoni MC, Rajmil L, Bruil J, Power M, et al. Testing the structural and cross-cultural validity of the KIDSCREEN-27 quality of life questionnaire. Qual Life Res. 2007;16(8):1335–45.PubMed

	42.
Rosenberg M. Society and the adolescent self-image. Princeton University Press; 1965.

	43.
Tambs K, Røysamb E. Selection of questions to short-form versions of original psychometric instruments in MoBa. Norsk epidemiologi. 2014;24(1–2).

	44.
Stensland S, Thoresen S, Wentzel-Larsen T, Dyb G. Interpersonal violence and overweight in adolescents: the HUNT Study. Scand J Public Health. 2015;43(1):18–26.PubMed

	45.
Luszczynska A, Scholz U, Schwarzer R. The general self-efficacy scale: multicultural validation studies. J Psychol. 2005;139(5):439–57.PubMed

	46.
Bonsaksen T, Lerdal A, Heir T, Ekeberg O, Skogstad L, Grimholt TK, et al. General self-efficacy in the Norwegian population: differences and similarities between sociodemographic groups. Scand J Public Health. 2019;47(7):695–704.PubMed

	47.
Kvarme LG, Haraldstad K, Helseth S, Sorum R, Natvig GK. Associations between general self-efficacy and health-related quality of life among 12–13-year-old school children: a cross-sectional survey. Health Qual Life Outcomes. 2009;7:85.PubMedPubMedCentral

	48.
Hays RD, DiMatteo MR. A short-form measure of loneliness. J Pers Assess. 1987;51(1):69–81.PubMed

	49.
Yildiz MA, Duy B. Adaptation of the short-form of the UCLA Loneliness Scale (ULS-8) to Turkish for the adolescents. Düşünen adam (Bakırköy Ruh ve Sinir Hastalıkları Hastanesi). 2014;27(3):194–203.

	50.
Wilson D, Cutts J, Lees I, Mapungwana S, Maunganidze L. Psychometric properties of the revised UCLA Loneliness Scale and two short-form measures of loneliness in Zimbabwe. J Pers Assess. 1992;59(1):72–81.PubMed

	51.
Levenstein S, Prantera C, Varvo V, Scribano ML, Berto E, Luzi C, et al. Development of the Perceived Stress Questionnaire: a new tool for psychosomatic research. J Psychosom Res. 1993;37(1):19–32.PubMed

	52.
Kocalevent RD, Levenstein S, Fliege H, Schmid G, Hinz A, Brähler E, et al. Contribution to the construct validity of the Perceived Stress Questionnaire from a population-based survey. J Psychosom Res. 2007;63(1):71–81.PubMed

	53.
Østerås B, Sigmundsson H, Haga M. Psychometric properties of the Perceived Stress Questionnaire (PSQ) in 15–16 years old Norwegian adolescents. Front Psychol. 2018;9:1850.PubMedPubMedCentral

	54.
Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Ann Acad Med Singapore. 1994;23(2):129–38.PubMed

	55.
Klepstad P, Loge JH, Borchgrevink PC, Mendoza TR, Cleeland CS, Kaasa S. The Norwegian brief pain inventory questionnaire: translation and validation in cancer pain patients. J Pain Symptom Manag. 2002;24(5):517–25.

	56.
Winger A, Kvarstein G, Wyller VB, Sulheim D, Fagermoen E, Smastuen MC, et al. Pain and pressure pain thresholds in adolescents with chronic fatigue syndrome and healthy controls: a cross-sectional study. BMJ Open. 2014;4(9): e005920.PubMedPubMedCentral

	57.
Roth-Isigkeit A, Thyen U, Raspe HH, Stoven H, Schmucker P. Reports of pain among German children and adolescents: an epidemiological study. Acta Paediatr. 2004;93(2):258–63.PubMed

	58.
Haraldstad K, Sorum R, Eide H, Natvig GK, Helseth S. Pain in children and adolescents: prevalence, impact on daily life, and parents’ perception, a school survey. Scand J Caring Sci. 2011;25(1):27–36.PubMed

	59.
von Soest T, Luhmann M, Gerstorf D. The development of loneliness through adolescence and young adulthood: Its nature, correlates, and midlife outcomes. Dev Psychol. 2020;56(10):1919–34.

	60.
Stewart DE, Yuen T. A systematic review of resilience in the physically ill. Psychosomatics. 2011;52(3):199–209.PubMed

	61.
Rutter M. Implications of resilience concepts for scientific understanding. Ann N Y Acad Sci. 2006;1094:1–12.PubMed

	62.
Fenwick-Smith A, Dahlberg EE, Thompson SC. Systematic review of resilience-enhancing, universal, primary school-based mental health promotion programs. BMC Psychol. 2018;6(1):30.PubMedPubMedCentral

	63.
Zhang C, Ye M, Fu Y, Yang M, Luo F, Yuan J, et al. The psychological impact of the COVID-19 pandemic on teenagers in China. J Adolesc Health. 2020;67(6):747–55.PubMedPubMedCentral

	64.
Zhang B, Gao Q, Fokkema M, Alterman V, Liu Q. Adolescent interpersonal relationships, social support and loneliness in high schools: mediation effect and gender differences. Soc Sci Res. 2015;53:104–17.PubMed

	65.
Gustavson K, von Soest T, Karevold E, Røysamb E. Attrition and generalizability in longitudinal studies: findings from a 15-year population-based study and a Monte Carlo simulation study. BMC Public Health. 2012;12(1):918.PubMedPubMedCentral

	66.
Weare K, Nind M. Mental health promotion and problem prevention in schools: What does the evidence say? Health Promot Int. 2011;26(Suppl 1):i29-69.PubMed

	67.
Beyond Blue Ltd. Building resilience in children aged 0–12: a practice guide. In: BeyondBlue, editor. 2017.



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


OEBPS/navigation.xhtml

    
      Contents


      
        		Changes in health-related quality of life in adolescents and the impact of gender and selected variables: a two-year longitudinal study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





