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Stress, pain, and work affiliation are strongly associated with health-related quality of life in parents of 14–15-year-old adolescents
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Abstract
Background
For many adults, their role as a parent is a vital part of their lives. This role is likely to be associated with a parent’s health-related quality of life (HRQOL). The aim of this study was to explore the associations between gender, demographic and psychosocial variables, pain, and HRQOL in parents of 14–15-year-old adolescents.

Methods
This was a cross-sectional study that included 561 parents. Data on demographic, psychosocial variables and pain were collected using validated instruments. HRQOL was assessed using the RAND-36. Data were analysed using univariate and hierarchical multiple linear regression analyses.

Results
Four hundred and thirty-six (78%) mothers and 125 (22%) fathers with a mean age of 45 (SD = 5) years were included. Eighty-one per cent were married/cohabiting, 74% worked full time, and 50% had university education of more than 4 years. Almost one-third reported daily or weekly pain, and more than half (58%) reported using pain analgesics during the previous 4 weeks. Mothers reported significantly lower scores on self-efficacy, self-esteem and for all RAND-36 domains, including the physical component summary (PCS) and mental component summary (MCS) and experienced greater stress than fathers. Hierarchical regression analyses showed that working part-time (beta = 0.40) or full time (beta = 0.52) (reference: not working) had the strongest positive effect on PCS. Absence from work for > 10 days (beta = −0.24) (reference: no absence), short-term pain (beta = −0.14), chronic pain (beta = −0.37) (reference: no pain), and stress (beta = −0.10) had the strongest negative effects on PCS. High self-esteem (beta = 0.11) had the strongest positive effect, whereas stress (beta = −0.58) and absence from work for > 10 days (beta = −0.11) (reference: no absence) had the strongest negative effects on MCS.

Conclusion
Mothers reported significantly lower scores on self-efficacy, self-esteem, and HRQOL, and experienced greater stress than the fathers. A high proportion of parents reported pain. Pain, stress, and low work affiliation were strongly associated with decreased HRQOL in parents. We recommend that parents of adolescents should be provided guidance about coping with pain and stress, and facilitation of a strong work affiliation because these seem to be important to parents’ HRQOL.
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Introduction
The United Nations Sustainable Development Goal number 3 is to ensure healthy lives and to promote quality of life (QOL) for all at all ages [1]. This goal has been incorporated into national guidelines and goals, health-care practice, and within the general population, and the goals are important outcomes in research studies. QOL is increasingly used as an outcome measure in different research settings, including clinical practice and population health surveys, in both adult and paediatric populations. In previous studies of the general adult population, demographic variables such as male gender, higher educational level [2, 3], belonging to a higher socio-economic group [4], high income, being married or cohabiting, and being employed [5] are associated with high health-related quality of life (HRQOL). By contrast, having pain [6], older age [7], long-term disease or health problems [8], and an unhealthy lifestyle [4] are associated with low HRQOL. In this context, HRQOL is defined as a multidimensional construct that includes the individual’s subjective perspectives on the physical, psychological, social, and functional aspects of health [8].
For many adults, their role as a parent is a vital part of their lives. This role may influence their HRQOL and may vary with the age of their child. Being a parent of an adolescent can be challenging because adolescence is a unique and complex developmental phase. Adolescence is characterized by significant physical, cognitive, and psychosocial changes that are related to self-identity, peer relationships, development of autonomy, and sexuality [9], all of which can influence parents’ HRQOL.
Parents can experience pain and high levels of stress, which may affect their HRQOL and ability as caregivers [10, 11]. Previous studies have shown that pain influences HRQOL negatively, especially in women [4, 12], and that parents’ pain and pain coping patterns may be adopted by their children and thereby influence HRQOL of both parents and their children [10, 13]. In parents of preschool children in the general population, low parental HRQOL is predicted by mental health problems, and families with at least one individual experiencing problems and in need of assistance, such as psychotherapy and parenting programmes, rated their HRQOL lower than families without these problems [14]. However, knowledge about HRQOL in parents of adolescents in the general population is scarce. Studying parents’ psychosocial and physical well-being is important since taking care of an adolescent requires support from parents [10, 15, 16]. In addition, parental pain, physical and mental health problems, and HRQOL seem to have an effect for generations [14].
To enhance and understand HRQOL in parents of adolescents better, and to initiate preventive actions, it is important to identify the factors associated with HRQOL in parents. Previous research has studied HRQOL in parents of adolescents in selected patient groups or a limited number of potential predictors of HRQOL in the general adult population [17, 18]. Our focus here was to examine HRQOL in parents of adolescents by analysing a wide range of potential predictive factors of HRQOL. Given the previous studies of HRQOL in the general adult population and lack of knowledge about which demographic and psychosocial factors are associated with HRQOL in parents of adolescents in the general population, our aim was to identify possible associations between gender, demographic and psychosocial variables, pain, and HRQOL in parents of 14–15-year-old adolescents.
Methods
Study sample and data collection
This cross-sectional study was a part of the “Start Young—quality of life and pain in generations” study conducted in two regions in Southern- and Eastern Norway, which has about 1.6 million inhabitants (30% of the total Norwegian population) and an adolescent population (aged 14–15 years) of about 37,000 [19]. Data presented in this paper are baseline measurements from a larger longitudinal study, aiming to follow adolescents and their parents for 2 and 4 years from the adolescents’ age of 14–15 years, an important transitional phase in their life. In Norway, transition from lower secondary- to upper secondary school normally involves a shift of school institutions for 16-year-old adolescents which may affect their HRQOL.
Schools that include grade 9 (aged 14–15 years) in elementary school were stratified according to region, rural or urban district, and school size. Details have been reported previously [19]. The schools varied in size and location from city to suburb and admitted adolescents from different sociocultural and economic backgrounds. The potential participants in this part of the study were one parent of 1663 adolescents in grade 9 from the participating schools, 561 of whom participated, giving a response rate of 34%. The parents responded to the web-based questionnaire at home.
The “Start Young—quality of life and pain in generations” study was reviewed by the Norwegian Centre for Research Data (Ref: 60,981), and the necessary approvals were obtained.
Instruments
Demographic variables
The first part of the questionnaire included self-reported data on demographic variables such as gender, date of birth, marital status, education, household income, absence from work, and region. Differences between the regions were adjusted for in multiple analyses because a previous study showed a negative pattern within some psychosocial parameters in one of the regions [20].
Pain, HRQOL, self-efficacy, self-esteem, loneliness, and stress
Pain was measured using the Brief Pain Inventory (BPI) [21] and some questions from the Lübeck Pain-Screening Questionnaire (LPQ) [22]. The BPI measure pain occurrence, worst pain severity, pain inference, and number of pain locations. The BPI has well-established validity and reliability internationally and in Norway [21, 23]. Pain interference questions were completed by those who scored ≥ 1 on the “pain on average” question (indicating that they had pain) [23]. Respondents who rated ≥ 1 on the “pain on average” question of the BPI were given two follow-up questions from the LPQ about pain duration and pain frequency. The LPQ is a structured self-report questionnaire that evaluates the prevalence and consequences of pain [22]. The Norwegian LPQ has satisfactory feasibility, content, and face validity [24]. Two questions derived from the Norwegian “Pain, youth and self-medication study” (SUS) [25] were used to measure the intake of over the counter (OTC) analgesics. The respondents were first asked about OTC analgesic intake during the past 4 weeks; those who answered “yes” were asked about the frequency of intake.
To assess HRQOL we used the RAND-36 generic questionnaire that includes eight domains: general health, bodily pain, physical function, role limitations (physical), mental health, vitality, social function, and role limitations (emotional). The eight domains can be combined into physical and mental sum scales that reflect physical (physical component summary [PCS]) and mental (mental component summary [MCS]) health. The RAND-36 scales were scored according to published scoring procedures, and each scale was expressed using values from 0 to 100, with 100 representing excellent health [26–29]. The Cronbach’s α values in this study were 0.89 for mental health, 0.89 for bodily pain, 0.83 for general health, 0.87 for social function, 0.89 for physical function, 0.93 for role limitation physical, and 0.87 for role limitation emotional.
Self-efficacy was measured using a general self-efficacy (GSE) scale, consisting of 10 items [30, 31]. The scale was designed to measure a general sense of perceived self-efficacy and aimed to predict an ability to cope with daily demands and adaptation after a stressful experience. The instrument has a four-point scale from 1 (completely wrong) to 4 (completely right) and scores on each item are summed and divided by 10 into a GSE score ranging from 1 to 4. Higher scores indicate higher GSE levels. The questionnaire has been shown to be reliable and valid [31]. Cronbach’s α in this study was 0.89.
Self-esteem was measured using a short version of the Rosenberg Self-Esteem Scale (RSES) [32], in which respondents rate four statements on self-perceptions on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Higher values indicate higher levels of self-esteem. The respondents’ scores on each item were summed up and divided by 4 to create an RSES score of 1–4. The questionnaire has been shown to be reliable and valid [33]. Cronbach’s α in this study was 0.73.
Loneliness was measured using the eight-item version of the revised UCLA Loneliness Scale (ULS-8) [34]. This instrument is a short version of the widely used 20-item revised ULS-20 [35]. ULS-8 uses a 4-point Likert scale with values ranging from “never” to “always”. The total score ranges from 8 to 32 points, and higher scores suggest a higher degree of loneliness [35]. The ULS-8 questionnaire was translated into Norwegian using standardized translation procedures and validated as part of this study [36]. Cronbach’s α in this study was 0.87.
Stress was measured using the Perceived Stress Questionnaire (PSQ) [37–39], which is a 30-item questionnaire referring to the past 4 weeks answered using a 4-point rating scale ranging from 1 (almost never) to 4 (almost always). The answers were recoded so that higher values indicated higher levels of perceived stress. The resulting PSQ total score was linearly transformed to a number between 0 and 1 using the equation PSQ = (raw value − 30)/90 [37]. The Norwegian version of the instrument has been shown to have good reliability and validity [39]. Cronbach’s α in this study was 0.87.
Statistical analyses
Descriptive statistics are presented for all participants. Continuous variables are described as mean (SD), and categorical variables as counts and percentage. Crude associations between pairs of variables were assessed using the t test for continuous data or chi-square test for categorical data.
Associations between the two RAND-36 sum PCS and MCS scores as the dependent variables and selected possible predictive factors were analysed using multiple linear regression models. The selected independent variables were grouped into the following six blocks (B1–B6): B1, demographic variables; B2, self-efficacy; B3, self-esteem; B4, pain; B5, loneliness; and B6, stress. These variables are known theoretically as clinically relevant variables reported in previous HRQOL research [40]. To assess possible associations between HRQOL and the variables in each block, linear regression models were fitted separately for PCS and MCS. The strength of the associations between the variables in each block (B1–B6) and the dependent variables (RAND-36 PCS and MCS) was quantified in terms of the effect sizes (standardized beta), with an effect size of 0.1–0.3 considered small, 0.3–0.5 medium, and > 0.5 large [41].
To assess possible confounding and adjusted associations with HRQOL, hierarchical regression analyses were conducted (enter method) for PCS and MCS. The variables were entered into the regression analyses based on the six B1–B6 blocks described above. Six linear regression models (M1–M6) were fitted for the PCS and MCS sum scores by adding variables from a previous model (block) consecutively; later models always included all the variables from previous steps. This approach was chosen as our aim was to investigate how the effect of selected possible predictive factors might change when we add new variables/blocks. Further, we wanted to uncover possible interactions, e.g. some variables which are not statistically significant might reach the level of statistical significance when other variables are present in a multiple model. The strength of the associations between the variables in each model (M1–M6) and the dependent variables (PCS and MCS) was quantified in terms of the effect size and proportion of explained variance [42]. All tests were two-sided, and P values ≤ 0.05 were considered statistically significant. All analyses were considered exploratory, so no correction for multiple testing was performed. All analyses were performed using IBM SPSS Statistics (version 27).
Results
Characteristics of the sample
The socio-demographic characteristics of the sample are presented in Table 1. Among the 561 parents, 436 (78%) were mothers and 125 (22%) were fathers, and their mean age was 45 (SD = 5) years. Eighty-one per cent were married/cohabiting, 74% worked full time, and 50% of the parents had completed university education of ≥ 4 years. Almost one-third reported daily or weekly pain, and more than half (58%) reported using pain analgesics during the previous 4 weeks. Mothers reported significantly lower scores on self-efficacy and self-esteem, and experienced greater stress than fathers. However, loneliness and pain scores did not differ between mothers and fathers. Mothers reported significantly lower scores for all SF-36 domains, including the PCS and MCS scores (Tables 2, 3).Table 1Characteristics of the sample (N = 561), and comparison between the 426 women and 125 men


	Demographic
	All
N = 561
	Mothers
N = 426
	Fathers
N = 125
	P value

	Age, years mean (SD)
	45 (5)
	45 (5)
	47 (5)
	< 0.001

	Living condition
	 	 	 	0.261

	Married/cohabitating
	457 (81%)
	353 (81%)
	104 (83%)
	 
	Single
	33 (6%)
	30 (7%)
	3 (2%)
	 
	Divorced or separated
	65 (12%)
	49 (11%)
	16 (13%)
	 
	Widowed
	6 (1%)
	4 (1%)
	2 (2%)
	 
	Education
	 	 	 	0.615

	Compulsory education
	4 (1%)
	3 (1%)
	1 (1%)
	 
	Post-compulsory 1–3 years
	22 (4%)
	16 (4%)
	6 (5%)
	 
	Post-compulsory 3 years
	50 (9%)
	43 (10%)
	7 (6%)
	 
	Certificate of apprenticeship
	61 (11%)
	46 (11%)
	15 (12%)
	 
	University < 4 years
	141 (25%)
	105 (24%)
	36 (29%)
	 
	University ≥ 4 years
	283 (50%)
	223 (51%)
	60 (48%)
	 
	Employment status
	 	 	 	< 0.001

	Full time
	414 (74%)
	304 (70%)
	110 (88%)
	 
	Part-time
	105 (19%)
	95 (22%)
	10 (8%)
	 
	Not working
	42 (7%)
	37 (8%)
	5 (4%)
	 
	Absence from work last 3 months
	 	 	 	0.261

	None
	372 (66%)
	280 (64%)
	92 (74%)
	 
	1–4 days
	124 (22%)
	100 (23%)
	24 (19%)
	 
	5–7 days
	17 (3%)
	14 (3%)
	3 (2%)
	 
	8–10 days
	5 (1%)
	5 (1%)
	0
	 
	More than 10 days
	43 (8%)
	37 (9%)
	6 (5%)
	 
	Household income (NOK)
	 	 	 	0.001

	< 250,000
	5 (1%)
	4 (1%)
	1 (1%)
	 
	250,000–450,000
	43 (8%)
	39 (9%)
	4 (3%)
	 
	451,000–750,000
	96 (17%)
	78 (18%)
	18 (14%)
	 
	751,000–1,000,000
	129 (23%)
	112 (26%)
	17 (14%)
	 
	> 1,000,000
	288 (51%)
	213 (46%)
	85 (68%)
	 

Categorical data are presented as number (%) and continuous variables as mean (SD). Chi-square tests were used to compare differences in categorical variables and independent t tests for continuous data


Table 2Description of pain in the sample (N = 561) and differences between woman and men


	 	All
N = 561
	Mothers
N = 426
	Fathers
N = 125
	P value

	Having pain today
	 	 	 	0.297

	Yes
	56 (19%)
	103 (24%)
	24 (19%)
	 
	No
	240 (81%)
	333 (76%)
	101 (81%)
	 
	Average pain scorea
	1.6 (1.8)
	1.8 (1.9)
	1.0 (0.5)
	< 0.001

	Pain interference, activityb
	2.6 (2.2)
	2.6 (2.2)
	2.3 (2.0)
	0.269

	Pain interference, emotionsb
	2.7 (2.0)
	2.8 (2.1)
	2.4 (1.9)
	0.147

	Pain duration
	 	 	 	0.010

	No pain
	223 (40%)
	159 (37%)
	64 (51%)
	 
	 ≤ 3 months
	110 (19%)
	88 (20%)
	22 (18%)
	 
	> 3 months
	228 (41%)
	89 (42%)
	39 (31%)
	 
	Pain analgesics in the past 4 weeks

	Yes
	326 (58%)
	263 (61%)
	62 (50%)
	0.029

	No
	235 (42%)
	172 (39%)
	63 (50%)
	 
	Frequency of pain analgesics in the past 4 weeks
	 	 	 	0.635

	Daily
	26 (8%)
	21 (8%)
	5 (8%)
	 
	Every week, but not daily
	78 (24%)
	78 (25%)
	12 (19%)
	 
	Less often than every week
	219 (67%)
	174 (66%)
	45 (73%)
	 
	No intake
	3 (1%)
	3 (1%)
	0
	 
	Family pain
	 	 	 	0.032

	Yes
	230 (41%)
	191 (44%)
	39 (31%)
	 
	No
	269 (48%)
	197 (45%)
	72 (58%)
	 
	Don’t know
	62 (11%)
	48 (11%)
	14 (11%)
	 
	Chronic illness
	 	 	 	0.383

	Yes
	128 (25%)
	101 (23%)
	27 (22%)
	 
	No
	423 (75%)
	329 (76%)
	94 (75%)
	 
	Don’t know
	10 (2%)
	6 (1%)
	4 (3%)
	 

Categorical data are presented as number (%) and continuous variables as mean (SD). Chi-square tests were used to compare differences in categorical variables and independent t tests for continuous data)
aRange: 0–10, where 10 indicates pain as bad as can be imagined
bRange 0–10, where 10 indicates complete interference of pain


Table 3Descriptive characteristics of HRQOL, self-efficacy, self-esteem, loneliness and stress (N = 561), and differences between women and men


	 	All
N = 561
	Mothers
N = 426
	Fathers
N = 125
	P value

	HRQOL

	RAND-36 PCSa
	52 (10)
	51 (9)
	53 (7)
	0.002

	RAND-36 MCSa
	52 (8)
	51 (8)
	54 (7)
	< 0.001

	RAND-36 eight domains

	Bodily pain
	78 (23)
	77 (24)
	85 (20)
	< 0.001

	General health
	77 (19)
	76 (20)
	80 (15)
	0.012

	Physical function
	93 (13)
	93 (14)
	96 (10)
	0.016

	Physical role function
	84 (33)
	82 (35)
	90 (26)
	0.003

	Mental health
	81 (13)
	80 (13)
	84 (11)
	< 0.001

	Vitality
	64 (20)
	62 (21)
	70 (18)
	< 0.001

	Social function
	87 (20)
	85 (21)
	93 (15)
	< 0.001

	Emotional role function
	89 (28)
	88 (29)
	93 (23)
	0.035

	Psychological factors

	General self-efficacyb
	3.3 (0.4)
	3.3 (0.4)
	3.4 (0.4)
	0.007

	Lonelinessc
	12.7 (4.2)
	12.8 (4.4)
	12.5 (4.1)
	0.573

	Stressd
	0.28 (0.14)
	0.29 (0.16)
	0.24 (0.14)
	0.006

	Self-esteeme
	33.4 (0.55)
	3.44 (0.55)
	3.31(0.55)
	0.026


Independent t tests were used to compare mothers and fathers
aThe score for the SF-36 ranges from 0 to 100, where 100 indicates a high HRQOL. PCS, physical component summary; MCS, mental component summary
bGeneral self-efficacy: range 1–4, where higher values indicate higher levels of self-efficacy
cLoneliness: range 8–32, where higher values indicate higher 
levels of loneliness
dStress: range 0–1, where higher values indicate higher levels of stress
eSelf-esteem: range 1–4, where higher values indicate higher levels of self-esteem



Crude associations between demographic variables, psychosocial variables, pain and HRQOL
Unadjusted linear regression analyses were used to identify possible associations between the selected variables (blocks) and HRQOL. The strength of the associations between the variables in each block (B1–B6) and the dependent variables (RAND-36 PCS and MCS) was described in terms of the effect sizes and proportion of explained variance (Table 4). Working both part-time and full time (reference: not working) and higher scores for self-esteem had the strongest positive effects on PCS, whereas pain (reference: no pain) and high stress level had the strongest negative effects. High self-esteem, high self-efficacy, and working full time (reference: not working) had the strongest positive effects on MCS, whereas high stress level, loneliness, and pain lasting more than 3 months (reference: no pain) had the strongest negative effects. The highest explained variance was for the block including demographic characteristics (23.9%) for PCS and the block including stress alone (53.8%) for MCS.Table 4Unadjusted associations between gender, demographic variables, psychosocial variables, pain and HRQOL examined by linear regression analysesabc, N = 561


	 	SF36-PCS
	SF-36-MCS

	B1
	B2
	B3
	B4
	B5
	B6
	B1
	B2
	B3
	B4
	B5
	B6

	Gender (Ref = father)
	− 0.05
	 	 	 	 	 	− 0.08
	 	 	 	 	 
	Age
	− 0.07
	 	 	 	 	 	0.03
	 	 	 	 	 
	County (ref = Oslo/Viken)
	− 0.70
	 	 	 	 	 	0.02
	 	 	 	 	 
	Living conditions

	Married/cohabitate
	Ref
	 	 	 	 	 	Ref
	 	 	 	 	 
	Single/divorced, widow/widower
	0.05
	 	 	 	 	 	− 0.12*
	 	 	 	 	 
	Education

	Less than 13 years of education
	− 0.09
	 	 	 	 	 	0.06
	 	 	 	 	 
	University less than 4 years
	− 0.05
	 	 	 	 	 	0.04
	 	 	 	 	 
	University 4 years or more
	Ref
	 	 	 	 	 	Ref
	 	 	 	 	 
	Employment status (ref = Not paid work)

	Full time
	0.68*
	 	 	 	 	 	0.34*
	 	 	 	 	 
	Part time
	0.54*
	 	 	 	 	 	0.20*
	 	 	 	 	 
	Absence from work (ref = 0 days)

	1–4 days
	− 0.09*
	 	 	 	 	 	− 0.02
	 	 	 	 	 
	5–7 days
	− 0.00
	 	 	 	 	 	− 0.04
	 	 	 	 	 
	8–10 days
	− 0.005
	 	 	 	 	 	− 0.07
	 	 	 	 	 
	Household income (NOK)

	Less than 250.000
	Ref
	 	 	 	 	 	ref
	 	 	 	 	 
	250.000–450.000
	0.12
	 	 	 	 	 	0.03
	 	 	 	 	 
	451.000–750.000
	− 0.02
	 	 	 	 	 	0.05
	 	 	 	 	 
	751.000–1.000.000
	0.02
	 	 	 	 	 	0.17
	 	 	 	 	 
	More than 1.000.000
	0.10
	 	 	 	 	 	0.24
	 	 	 	 	 
	Self-efficacyd
	 	0.21*
	 	 	 	 	 	0.31*
	 	 	 	 
	Self-esteeme
	 	 	0.54*
	 	 	 	 	 	 	 	 	 
	 	 	 	 	 	 	0.54*
	 	 	 	 	 	 
	Pain (ref = none)

	Less than 3 months
	 	 	 	− 0.19*
	 	 	 	 	 	− 0.08
	 	 
	More than 3 months
	 	 	 	− 0.50*
	 	 	 	 	 	− 0.21*
	 	 
	Lonelinessf
	 	 	 	 	− 0.015
	 	 	 	 	 	− 0.49*
	 
	Stressg
	 	 	 	 	 	0.26*
	 	 	 	 	 	 − 0.73*

	R2 adjc
	23.9%
	4.2%
	2.6%
	20.6%
	2.0
	6.4%
	10.6%
	9.4%
	28.8%
	3.3%
	23.6%
	53.8%


*P ≤ 0.05
aLinear regression analyses were performed separately for the RAND36 PCS and MCS as the dependent variables
bThe independent variables were grouped into six blocks: B1–B6
cThe strength of the associations is described in terms of standardized regression coefficients and adjusted R2
dSelf-efficacy: range 1–4, where higher values indicate higher levels of self-efficacy
eSelf-esteem: range 1–4, where higher values indicate higher levels of self-esteem
fLoneliness: range 8–32, where higher values indicate higher levels of loneliness
gStress: range 0–1, where higher values indicate higher levels of stress



Adjusted associations between demographic variables, psychosocial variables, pain and HRQOL
Table 5 shows the strength of the adjusted associations from the hierarchical regression analyses between the selected covariates and the dependent variables (PCS and MCS) described in terms of effect sizes and proportion of explained variance. In the final model (model 6), working part-time and, even more favourably, full time (reference: not working) had the strongest positive effects on PCS. By contrast, absence from work more than 10 days during the previous 3 months (reference: no absence from work), having pain (reference: no pain), low self-esteem, and stress had the strongest negative effects on PCS. Although not the strongest effect, living in the southern part of Norway was associated with lower scores on the PCS compared with living in the Eastern part.Table 5Adjusted associations between gender, demographic variables, psychosocial variables, pain and HRQOL examined by hierarchical regression analysesab, N = 561


	 	SF-36 PCS
	SF-36 MCS

	M1
	M2
	M3
	M4
	M5
	M6
	M1
	M2
	M3
	M4
	M5
	M6

	Gender (Ref = father)
	− 0.03
	− 0.03
	− 0.03
	− 0.03
	0.00
	0.00
	− 0.07
	− 0.04
	− 0.04
	− 0.04
	− 0.05
	− 0.04

	Age
	− 0.07
	− 0.06
	− 0.06
	− 0.06
	− 0.05
	− 0.06
	0.03
	0.04
	0.03
	0.02
	0.06
	0.00

	County (ref = Oslo/Viken)
	− .05
	− 0.05
	− 0.05
	− 0.07
	− 0.07
	− 0.08*
	0.03
	0.06
	0.04
	0.04
	0.05
	0.01

	Living conditions (ref = Married/cohabitat)

	Single/divorced, widow/widower
	0.08
	0.07
	0.07
	0.07
	0.07
	0.07
	− 0.08
	− 0.11*
	− 0.08
	− 0.07
	− 0.04
	− 0.03

	Education (ref = university 4 years or more)

	Less than 13 years of education
	− 0.06
	− 0.05
	− 0.05
	− 0.06
	− 0.06
	− 0.08
	0.08
	0.11*
	0.11*
	0.10*
	0.08
	− 0.01

	University less than 4 years
	− 0.03
	− 0.03
	− 0.03
	− 0.03
	− 0.03
	− 0.03
	0.05
	0.06
	0.08*
	0.08*
	0.07*
	0.03

	Employment status (ref = Not paid work)

	Part time
	0.50*
	0.46*
	0.46*
	0.41*
	0.41*
	0.40*
	0.14*
	0.10
	0.13*
	0.06
	0.08
	0.04

	Full time
	0.60*
	0.58*
	0.58*
	0.52*
	0.52*
	0.52*
	0.26*
	0.19*
	0.07
	0.19
	0.14*
	0.10

	Absence from work (Ref = 0 days)c

	1–4 days
	− 0.12*
	− 0.12*
	− 0.12*
	− 0.11*
	− 0.11*
	− 0.10*
	− 0.06
	− 0.05
	− 0.03
	− 0.03
	− 0.01
	0.00

	5–7 days
	− 0.10
	− 0.01
	− 0.01
	− 0.01
	− 0.01
	− 0.01
	− 0.05
	− 0.05
	− 0.04
	− 0.05
	− 0.06
	− 0.03

	8–10 days
	− 0.60
	− 0.06
	− 0.06
	− 0.05
	− 0.05
	− 0.05
	− 0.08*
	− 0.08*
	− 0.07
	− 0.07
	− 0.06
	− 0.04

	More than 10 days
	− 0.28*
	− 0.27*
	− 0.28*
	− 0.25*
	− 0.25*
	− 0.24*
	− 0.25*
	− 0.24*
	− 0.20*
	− 0.20*
	− 0.20*
	− 0.13*

	Household income (NOKkr)(ref < 250.000)

	250.000–450.000
	− 0.11
	− 0.10
	− 0.10
	− 0.10
	− 0.10
	− 0.10
	0.04
	0.08
	0.04
	0.05
	0.07
	0.09

	451.000–750.000
	0.00
	0.01
	0.02
	− 0.04
	− 0.04
	− 0.04
	0.07
	0.12
	0.07
	0.08
	0.07
	0.10

	751.000–1.000.000
	0.07
	0.07
	0.08
	0.04
	0.04
	0.04
	0.21
	0.23
	0.17
	0.18
	0.16
	0.18

	More than 1.000.000
	0.14
	0.14
	0.15
	0.05
	0.05
	0.06
	0.28
	0.31
	0.18
	0.19
	0.15
	0.20

	Self-efficacyd
	 	0.05
	0.06
	0.03
	0.03
	0.02
	 	0.26*
	0.10*
	0.10*
	0.07
	0.07

	Self-esteeme
	 	 	− 0.02
	− 0.06
	− 0.06
	− 0.10*
	 	 	0.43*
	0.44*
	0.32*
	0.11*

	Pain (Ref = none)
	 	 	 	 	 	 	 	 	 	 	 	 
	Less than 3 months
	 	 	 	− 0.14*
	− 0.14*
	− 0.14*
	 	 	 	0.04
	0.05
	0.08*

	More than 3 months
	 	 	 	− 0.39*
	− 0.39*
	− 0.37*
	 	 	 	− 0.04
	− 0.02
	0.07*

	Lonelinessf
	 	 	 	 	− 0.01
	0.02
	 	 	 	 	− 0.28*
	− 0.08*

	Stressg
	 	 	 	 	 	− 0.10*
	 	 	 	 	 	− 0.58*

	R2 adjc
	30.0%
	31%
	30.9%
	42.3%
	42.2%
	42.6%
	16.2%
	22.1%
	36.8%
	37.1%
	42.4%
	58.7%


*P ≤ 0.05
aHierarchical regression analyses were performed separately for RAND36 PCS and MCS as dependent variables
bThe independent variables were entered into the regression in six steps, leading to six linear regression models (M1–M6)
cThe strength of the associations is described in terms of standardized regression coefficients and adjusted R2
dSelf-efficacy: range 1–4, where higher values indicate higher levels of self-efficacy
eSelf-esteem: range 1–4, where higher values indicate higher levels of self-esteem
fLoneliness: range 8–32, where higher values indicate higher levels of loneliness
gStress: range 0–1, where higher values indicate higher levels of stress



High self-esteem had the strongest positive effect on MCS. Stress and absence from work for more than 10 days in the past three 3 months (reference: no absence) had the strongest negative effects. Given the analysed variables, the final model explained 59% of the overall variance for MCS and 43% for PCS.
Discussion
In this study, we aimed to identify possible associations between gender, demographic and psychosocial variables, pain and HRQOL in parents of 14–15-year-old adolescents. Most of the participants were mothers, although we recruited a sufficient number of fathers to make valid inferences about a possible role of gender. In general, mothers had lower HRQOL and reported worse psychosocial status than fathers. This finding is consistent with previous studies showing that women report lower HRQOL and worse scores for most psychosocial variables compared with men [31, 43]. However, we note that the importance of gender for HRQOL was no longer statistically significant in the adjusted analyses, which suggests that other variables such as work affiliation, pain, self-esteem, and stress were more important predictors of HRQOL in our sample.
Work affiliation had the strongest positive effect on physical HRQOL, and more frequent absence from work had the strongest negative effect. Absence from work also had a strong negative effect on mental HRQOL. A strong work affiliation is important and may reflect a feeling of commitment and desire to contribute to society, along with the self-respect paid work brings. Paid work implies income, sustenance, and safety [44] and may be considered an important contributor to the commitment aspect of being a role model for the adolescent. Most parents in our study had a university degree and a relatively high household income, which may also have affected the results. Although not identified in similar studies of parents of adolescents, being in paid work has been identified as important to HRQOL in the general population, whereas absence from work, possibly because of health problems, is considered to have the opposite effect [4, 5, 43, 44].
Stress had a strong negative effect on the parents’ mental and physical HRQOL. Previous studies have shown that parental subjective mental health status correlates significantly with the parent–child relationship and financial resources. Parental subjective physical health status is also strongly associated with more positive self-perception in adolescents [45]. Work stress and imbalance between the work and family/personal lives have been found to increase mental health problems in the working population [46]. According to Lazarus and Folkman, psychological stress refers to a person’s relationship with the environment that he or she appraises as significant for well-being and in which the demands tax or exceed available coping resources [47]. Exposure to psychosocial stressors is associated with increases in both adverse mental health outcomes and inflammatory markers [48]. Stress over time and maladapting to stressful environments might therefore have serious consequences and may lead to a condition named “allostatic overload”, which has been defined as “the wear and tear on the body and brain resulting from chronic overactivity or inactivity of physiological systems that are normally involved in adaptation to environmental challenge” [49]. A systematic review by Guidi et al. showed that allostatic load and overload in general are associated with poorer health outcomes [50]. The behaviour of people outside the family, such as the adolescent’s friends and their parents, and other parents in the neighbourhood, can undermine or strengthen the impact of parents on their adolescents. Therefore, parenting should be considered within a broader context, and researchers and practitioners should focus on understanding how forces outside the family accentuate or undermine the impact of parenting on adolescent development [51].
Stress had the strongest negative effect on mental HRQOL, and pain was one of the variables with a strong negative effect on physical HRQOL. Pain is a common health problem and  may be a significant burden that influences both parents and their families in different ways [12, 52]. We found a high prevalence of persistent pain (> 3 moths) in the parents. This finding is consistent with earlier studies of pain in the general population that reported an association between reduced HRQOL and experiencing pain [52]. One possible explanation of the strong negative effect of pain on the physical dimensions of HRQOL is that having persistent pain may affect daily activities such as the ability to exercise and participate in social activities [12, 53]. These activities are important to the role as a parent of children at this age. Notably, a high percentage of the parents in this study (41%) reported family pain. Earlier research has shown that persistent pain in parents may influence pain attitudes and coping in adolescents and that persistent pain in parents is associated with pain in adolescents [10, 54].
Strengths and limitations
Although the response rate was low (34%), one strength of the study is the large number of parents included. Another strength is the high number of variables included, which give a good overview of potential predictors of HRQOL in parents of adolescents. These strengths are supported by the explained variances of HRQOL of 43% for PCS and 59% for MCS in the final multivariate models. Another strength is that all variables were assessed using validated questionnaires and measures, which have favourable Cronbach α values [40].
One limitation of this study is the cross-sectional nature, which reveals only statistically significant associations between the variables and does not allow one to draw conclusions about causality. The characteristics of the parents, which included mainly mothers, and married/cohabiting and well-educated adults with a high household income, limit the ability to generalize our findings to the entire population of Norwegian parents. The small number of parents from the lower socio-economic classes and the low overall response rate study may have introduced selection bias because of the high proportion of parents who did not participant in the survey.
Implications and future research
Overall, this study contributes to knowledge about how socio-demographic factors, pain, and psychosocial factors (self-efficacy, self-esteem, loneliness, and stress) are related to HRQOL in parents of 14–15-year-old adolescents with high socio-economic status in the general Norwegian population. This knowledge may help to inform policymakers, politicians, and health-care professionals about prioritizing and guiding the parents of adolescents. The stress reported by parents may reflect the parents’ experience during the adolescent phase, and assistance in helping parents cope with stress may help to improve their HRQOL. The high proportion of parents reporting pain and the strong association between pain and HRQOL suggest that more attention should be paid to pain and pain management, and to the potential negative effects of unemployment, not being in paid work, or sick leave/disability pension.
For future research, we suggest the use of longitudinal designs to explore our findings more thoroughly. Future research should aim to include parents with lower socio-economic status and a higher proportion of fathers. Future studies should also control for other possible confounders and add more health-related data (e.g., about exercise).
Conclusion
Mothers reported significantly lower scores on self-efficacy, self-esteem, and HRQOL, and experienced greater stress than fathers in our sample of parents of 14–15-year-old adolescents from the general population. A high number of parents reported pain. Pain, stress, and low work affiliation were strongly associated with decreased HRQOL in parents. From the health promotion perspective, general practitioners and other health-care professionals should be aware of these predictive factors or contributors to HRQOL in parents of adolescents.
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