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Abstract

Aims: The link between perceived social support and mental health has received much attention from
numerous scientific fields in recent years. Most studies, however, have examined associations only over
relatively short follow-up periods using global measures of perceived social support and dichotomous
negative indicators of mental health. We investigated the long-term association between perceived social
support from friends, parents, and teachers and multiple positive hedonic and eudemonic indicators of
mental health, including hope, meaningfulness, and subjective well-being. Methods: This study used
questionnaire data from 2004, 2007 and 2010 from the West Jutland Birth Cohort study with linked register
data. The study population consisted of 3681 adolescents born in 1989. Multiple linear and ordered logistic
regression were used to analyse the association between perceived social support at age 14/15 and mental
health indicators at age 20/21 while controlling for possible confounders, including the Big Five personality
traits and baseline symptoms of depression. Results: The results show that perceived social support from
friends in adolescence was positively associated with all indicators of mental health in early adulthood.
Furthermore, perceived paternal social support was positively associated with meaningfulness and
subjective well-being, while perceived social support from teachers was positively associated with
meaningfulness.

Conclusion: Overall, the results from this study indicate that perceived social supportin adolescence,
particularly support from friends, could promote positive mental health outcomes in early

adulthood.

Keywords: Mental health, Well-being, Social support, Adolescence, Early adulthood, Prospective study, Multiple

imputation.



Introduction

Many studies have understood mental health as a dichotomy on the presence or absence of mental
disorders. Thus, measuring and promoting positive concepts of mental health has rarely been the focus of
health surveillance and monitoring. Recent years have witnessed a shift towards a positive and more
complex understanding of mental health [1] and a larger focus on well-being rather than symptoms of
illness [2]. One of the most widely used definitions of positive mental health is the WHO definition as ‘A state
of well-being in which the individual realizes his or her own abilities, can cope with the normal stresses of life,
can work productively and fruitfully, and is able to make a contribution to his or her community’ [3]. This
definition covers both hedonic and eudemonic aspects of mental health. Overall, the hedonic viewpoint
primarily focuses on subjective well-being (SWB), including positive emotions and general life satisfaction.
In contrast, the eudemonic aspect focuses on psychological well-being and functioning [2]. This focus on
positive mental health is important because positive mental health has many beneficial consequences, such

as better physical health [4], increased productivity and engagement [2, 4].

Over the last 45 years, a significant amount of research has focused on the importance of social relations as
an antecedent of mental health. In particular, the concept of social support has been the focus of many
studies [5]. Two general models hypothesize the possible relationship between social support and mental
health: 1) The stress-buffer model, in which social support is related to mental health only or primarily for
persons exposed to stressors, by reducing or eliminating stress responses. 2) The direct effect model, in
which social support has positive benefits for mental health irrespective of exposure to stressors by
providing positive affect, self-worth and a sense of predictability and stability [6]. Several meta-analyses
and reviews have documented an association between social support and mental health for both models
[7-9]. Few studies, however, focus specifically on how social support in adolescence is important for mental
health in early adulthood and none of these studies focuses on positive mental health outcomes [10-13].
However, both adolescence and early adulthood can be considered critical life periods that are particularly
important for forming one’s identity, establishing mature friendships and making important life choices,
such as choosing an education [14] and thereby making it highly relevant to study social support and mental

health during these periods of life

According to recent reviews, most studies are cross-sectional or longitudinal with relatively short follow-

up periods [7, 8]. For cross-sectional studies there is a large risk for reverse causation as better mental



health might lead to a perception of greater support [7]. This study aims to explore and compare the
association between perceived social support from various sources in adolescence (friends, teachers,
maternal, paternal) and both hedonic and eudemonic aspects of positive mental health in early adulthood,

thereby examining a longer follow-up period and minimizing the risk of reverse causation.

Methods

Design and population

The data stem from the West Jutland Cohort Study. The birth cohort study consisted of all individuals born
in 1989 living in the former county of Ringkjoebing, Denmark, in early April 2004, with a total source
population of 3681 adolescents. This study includes three waves of questionnaire data (2004, 2007 and
2010) supplemented by register data from the respondents’ families measured in 2003 from Statistics
Denmark. The respondents were linked to their parents or guardians by using their personal identification
number (CPR number). Of the 3681 individuals defining the source population, 83 % answered a
questionnaire at baseline in 2004. In the follow-up waves in 2007 and 2010, the response rates were 71 %

and 64 %, respectively.

Outcome variables

Eudemonic Mental Health — Hope

Classical definitions of hope have been based on a one-dimensional conceptualization of hope as an
individual's belief that goals can be met. Snyder et al. [15] argue that there exits two basic and
interdependent cognitive elements of hope, and in that context, they define overall hope as ‘a cognitive set
that is based on a reciprocally derived sense of successful (a) agency (goal-directed determination) and (b)
pathways (planning of ways to meet goals)’ [15]. In this study, hope was measured using the Total Hope
Scale, which combines the agency and pathway subscales. The scale has shown good reliability and validity
in previous studies [15, 16].

The original scale contains four distractor items, however these items were not included in the

questionnaires. The scale contains eight items e.g. ‘I energetically pursue my goals.’ for the agency aspect



and e.g. ‘I can think of many ways to get out of a jam’ for the pathway aspect. The scale ranges from 9-64,

with higher scores indicating higher levels of hope (a=0.86).

Eudemonic Mental Health - Meaningfulness

Meaningfulness is part of Aaron Antonovsky's concept of sense of coherence. Antonovsky states that the
most important part of this concept is meaningfulness, defined as ‘a belief that things in life are interesting
and a source of satisfaction, that things are really worth it and that there is good reason or purpose to care
about what happens in life’ [17]. In this study, meaningfulness was measured using the four-item subscale
for meaningfulness from Wold and Torsheim’s version for children of Antonovsky’s 13-item SOC scale
[18]. E.g ‘What do you think of the things you do every day?’ and ‘How often do you do things that you find
meaningful?’. This version has not been validated in previous studies, but the adult version has shown to be
a reliable, valid and cross culturally applicable instrument [19]. The final scale ranges from 4 to 20, with

higher scores indicating higher levels of meaningfulness (a=0.73).

Hedonic Mental Health - Subjective Well-being

Positive emotions toward one’s life is a typical example of a hedonically oriented measure of subjective
well-being [2]. The specific measure for SWB in this study is based on Andrews and Withey's ‘Delighted-
Terrible Scale,” where respondents must evaluate their life in general based on the single question ‘How do
you feel about your life as a whole?’ with seven response options ranging from delighted (7) to terrible (1)

[20].

Exposure variables

Perceived social support

As previously mentioned, this study focuses on perceived (emotional) support.

Emotional support, often referred to as the most important form of social support, can be defined as ‘the
availability of one or more persons who can listen sympathetically when an individual is having problems

and can provide indications of caring and acceptance’ [21].

Perceived social support from friends



In this study, we used the Perceived Emotional/Personal Support Scale, designed to measure perceived
social support among young people aged 14-19 [22].

Our scale was based on two of the original four items: 1) ‘Do you talk to friends about your personal
concerns when you need it?’ and 2) ‘Are you satisfied with the help and support your friends give you?’ The
items were added to form an additive scale from 0-8, with high scores indicating the perception of high

perceived social support from friends (a = 0.85).

Maternal and paternal social support

To measure maternal and paternal social support, a scale was formed by selected items from The Parental
Bonding Instrument[23] and, more specifically, the parental care subscale. The constructed scale consists
of the following two items: ‘She (he) understands my problems and worries’ and ‘She (he) helps me feel
better if I'm upset.” The following response categories were coded from 4 to 1: (very like, moderately like,
moderately unlike, very unlike). The items were added to form two additive scales from 2 to 8, with high

scores indicating the perception of high perceived maternal (¢=0.80) and paternal social support (0=0.82).

Perceived social support from teachers

Perceived social support from teachers was measured with items from the OECD's Program for
International Student Assessment [24]. The scale consists of two items with four answer options coded from
4-1: ‘Strongly agree’, ‘agree’, ‘disagree’, and strongly disagree. : 1) ‘My teachers help me if I need extra help’
and 2) ‘Most of my teachers really listen to what I say.’ The items were added to form an additive scale from
2 to 8, with high scores indicating the perception of high perceived social support from one's teachers

(0=0.74).

Potential confounders
The confounders included in this study were sociodemographic and psychosocial factors: gender and
socioeconomic status in 2003; personality traits in 2007; and symptoms of depression, negative life events
and bullying in 2004.
Socioeconomic status was measured using the highest attained level of education and income in the

respondent’s household in 2003 from register data. Education was recoded into four categories: 1) < 10



years, 2) 10-12 years, 3) 13-15 years, and 4) >15 years. Income was recoded into tertiles corresponding to
lowest (<61,931 EUR), middle (61,931-80,738 EUR), and highest (>80,738 EUR)

Personality traits were measured using the Mini-International Personality Item Pool - Five-Factor Model.
[25]. Five different scales were measured: extraversion (a = 0.78), agreeableness (o = 0.61),
conscientiousness (o = 0.76), neuroticism (o = 0.72), and intellect/imagination (or openness) (o = 0.68).
Symptoms of depression were measured using the four-item validated version of the Center for
Epidemiologic Studies Depression Scale for Children [23] (o = 0.63). Symptoms of depression were chosen
as a general baseline indicator of mental health to minimize the risk of reverse causality, since the outcome
variables were not measured in 2004 and therefore could not be used.

Negative life events were measured by 6 items taken from Newcomb, Huba, & Bentler’s [26] measure and
the Social Stress Indicator [27]. The response options were yes or no and were summarized to yield an
overall index score.

Bullying was measured with the question ‘How much have you been bullied at school during the last 6
months?’ with the response categories never, once or twice, a few times, once a week’ and ‘several times a

week.’ In the analysis, this variable was recoded to ‘has ever been bullied” and ‘has not been bullied at all.’

Methods for handling missing data

To avoid biased estimates and inferences due to missing data, two distinct techniques were used. First
probability weights were designed to adjust for unit non-response for the initial participation in the 2004
round, as females and adolescents from families with a high income and education were slightly over-
represented. The weights were designed using ranking as a method and based on the population
distribution for three register variables: gender, household income and the highest household educational
level. Second, multiple imputation was used for item non-response for the outcome variables from the 2010
round and for personality traits from the 2007 round.

Meaningfulness and a scale for self-esteem from the 2004 round were included as auxiliary variables for
imputing the missing values for the outcome variables. Furthermore, these and the remaining variables
were, as a standard, imputed using all variables used in the analyses.

The variables were imputed using the multiple imputations with chained equations (MICE) method. We

chose 40 imputations based on the general rule that the number should be atleast as large as the percentage



of missing data. The imputed values closely matched the observed values regarding means, standard
deviations, skewness and kurtosis for all 40 imputations.

Respondents were included in the final samples for analysis if they had information on all confounding
variables and the outcome variables of interest or if it were possible to impute their values on the outcome
variables and the confounding variable for the personality traits. This resulted in final samples of N=2.669-

2.671.

Statistical methods

The descriptive statistics in table 1 were calculated for the total sample before conducting multiple
imputations and without weighting. Since the predictor and outcome variables were not measured in all
three waves of data we were not able to show any trends over time.

We used multiple linear regression to analyse the association between perceived social support in
adolescence (T1 - 2004) and mental health in early adulthood (T2 - 2010) for the outcome measures, hope
and meaningfulness. For the SWB indicator, we used multiple ordered logistic regression. For all models we
performed a variance inflation factor test showing no signs of multicollinearity. For the linear models we
tested for linearity, homoscedasticity and normally distributed residuals. Due to heteroscedasticity, we
used robust standard errors. For the logistic models, we tested for the proportional odds assumptions.

We tested for interaction effects between gender and all types of social support for all models before
conducting multiple imputation, but we found no statistically significant interaction effects. Therefore,
these interactions were not included in the imputation process or the final models.

All models were estimated as crude (model 1) and with all confounders included (model 2). P-values <0.05
were considered statistically significant. STATA (version 14-16; Stata, College Station, TX, USA) was used

for all analyses.



Results

Descriptive statistics for all variables are shown in table 1. Females reported a 31% higher social support

from friends than males on our scale from 0-8. No major gender differences was observed for the mental

health outcomes or paternal, maternal or teacher social support.

Table 1: Descriptive statistics for all variables

Age? All Females Males
n Mean (SD) / % n Mean (SD) / % n Mean (SD) / %

Hope 20/21 1,886 49.52(8.69) 1,045 49.15 (8.34) 841 49.97 (9.09)
Meaningfulness 20/21 1,870 14.44(2.41) 1,046 14.54 (2.40) 824 14.33 (2.42)
Subjective well-being 20/21 1,863 6P 1,033 6b 830 6b
Social support - friends 14/15 3,010 5.59(2.08) 1,518 6.33 (1.86) 1,492  4.83(2.01)
Social support - paternal 14/15 2,900 5.5(1.78) 1,450 5.21(1.80) 1,450 5.73(1.71)
Social support - maternal 14/15 2,985 6.27 (1.58) 1,497 6.25 (1.64) 1,488  6.30 (1.52)
Social support - teachers 14/15 3,014 5.83(1.26) 1,518 5.82 (1.26) 1,496 5.85(1.26)
Intellect/imagination 17/18 2,305 14.21(2.84) 1,242 14.10 (2.80) 1,063 14.33(2.89)
Conscientiousness 17/18 2,316 12.30(3.49) 1,243 12.67 (3.54) 1,073 11.87(3.39)
Extraversion 17/18 2,354 13.76 (3.30) 1,269 13.87 (3.24) 1,085 13.63(3.36)
Agreeableness 17/18 2,355 16.43(2.15) 1,271 17.00 (1.90) 1,084 15.76 (2.25)
Neuroticism 17/18 2,356 10.64 (3.26) 1,270 11.66 (3.17) 1,086 9.45 (2.25)
Bullied 14/15 3,021 — 1,521 — 1,500 —
Has ever been bullied 766 25% 382 25% 384 26%
Has not been bullied at all 2,255  75% 1,139 75% 1,116 74%
Negative life events 14/15 2,993 0.59(0.88) 1,496 0.63(0.92) 1,497 0.54 (0.84)
Symptoms of depression 14/15 3000 2.22(2.20) 1,517 2.51 (2.40) 1,483 194 (1.94)
Household income 14 3,678 — 1,775 — 1,903 —
Low income 1,226  33% 602 34% 624 33%
Middle income 1,226  33% 583 33% 643 34%
High income 1,226  33% 590 33% 636 33%
Household highest education 14 3,582 — 1,731 — 1,851 —
< 10 years 496 14% 244 14% 252 14%
10-12 years 1,867 52% 916 53% 951 51%
13-15years 1,030 29% 476 28% 554 30%
>15 years 189 5% 95 5% 94 5%

sAge when the variable was collected

»Median



Table 2: (Multiple imputation) multiple linear regression analysis of the association between perceived social support in adolescence
at T1 and hope in early adulthood at T2

Model 1 Model 22

Hope Hope

b (95%CI) B b (95 % CI) B
Social support - friends 0.56 (0.34; 0.77) 0.13 0.42 (0.20; 0.65) 0.10
Social support — maternal 0.18 (-0.18; 0.54) 0.03 0.17 (-0.17; 0.52) 0.03
Social support - paternal 0.63 (0.33; 0.94) 0.13 0.29 (-0.00; 0.58) 0.06
Social support - teachers 0.41 (0.04; 0.78) 0.06 0.29 (-0.07; 0.65) 0.04
(Adjusted) R? 0.057 (0.180)
N 2,671 2,671

b=regression coefficient. Cl=confidence interval. f= standardized beta coefficient. 2Model adjusted for gender, symptoms of
depression, negative life events, bullying, Big Five personality traits, household’s highest level of education and household income.

Eudemonic Mental Health - Hope

The results from the multiple linear regression analysis showed a significant weak positive association
between perceived social support from friends, teachers and paternal social support in adolescence and
hope in early adulthood (see table 2, model 1). With the inclusion of control variables, the relationship was
attenuated for paternal social support and social support from teachers. Furthermore, the effect size for

perceived social support from friends decreased (see table 2, model 2)

Eudemonic Mental Health - Meaningfulness

The results showed significant weak positive associations between perceived paternal social support and
perceived social support from friends and teachers in adolescence and meaningfulness in young
adulthood (see table 3, model 1). When the model was adjusted for control variables, these relationships
remained, but the effect sizes decreased, while the standardized coefficients showed that social support

from friends has the largest impact on meaningfulness (see table 3, model 2).
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Table 3: (Multiple imputation) multiple linear regression analysis of the association between perceived social support in
adolescence at T1 and meaningfulness in early adulthood at T2

Model 1 Model 22

Meaningfulness Meaningfulness

b (95 % CI) B b (95 % CI) B
Social support - friends 0.20 (0.14; 0.27) 0,17 0.13 (0.02; 0.21) 0.11
Social support -maternal 0.04 (-0.06; 0.13) 0,02 0.03 (-0.07; 0.12) 0.02
Social support - paternal 0.19 (0.11; 0.27) 0,14 0.11 (0.03; 0.19) 0.08
Social support - teachers 0.17 (0.07;0.27) 0,09 0.11 (0.02; 0.21) 0.06
(Adjusted) R? 0.076 (0.194)
N 2,669 2,669

b=regression coefficient. CI=confidence interval. f= standardized beta coefficient. 2Model adjusted for gender, symptoms of
depression, negative life events, bullying, Big Five personality traits, household’s highest level of education and household income.

Table 4: (Multiple imputation) multiple ordered logistic regression analysis of the association between perceived social support in
adolescence at T1 and subjective well-being in early adulthood at T2

Model 1 Model 22

Subjective well-being Subjective well-being

OR (95%CI) OR (95%CI)
Social support - friends 1.11 (1.06; 1.17) 1.08 (1.02; 1.15)
Social support - maternal 1.12 (0.99; 1.15) 1.07 (0.99; 1.16)
Social support - paternal 1.17 (1.09; 1.24) 1.10 (1.02; 1.17)
Social support - teachers 1.07 (1.02; 1.21) 1.09 (0.99; 1.19)
(Adjusted) McFadden's R? 0.027 (0.085)
N 2,671 2,671

OR= odds ratio. CI=confidence interval. 2Model adjusted for gender, symptoms of depression, negative life events, bullying, Big Five
personality traits, household’s highest level of education and household income.
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Hedonic Mental Health - Subjective well-being

For this indicator, the results showed a significant positive association between perceived social support
from friends, teachers, as well as paternal social support in adolescence and the likelihood of a ‘higher’ level
of SWB in early adulthood (table 4, model 1).

However, the relationship between social support from teachers and SWB was attenuated when adjusting
for confounders, and the effect sizes from paternal social support and social support from friends were
slightly reduced. The odds ratios of 1.08-1.10 indicate weak but roughly equal effect sizes for social support

from friends and fathers respectively (table 4, model 2).

Discussion

The results of this study add to the vast amount of existing research showing an association between social
support and mental health. However, we extend this knowledge and show that the association is valid not
only for negative indicators of mental health, such as depressive symptoms or perceived stress, but also for
both hedonic and eudemonic aspects of positive mental health, such as hope, meaningfulness and SWB.
Furthermore, we tested the association over a longer period of six years, and thereby concluding that social
support potentially can have long-term effects on later mental health.

The results indicated that perceived social support from friends was most important for later positive
mental health: the effect sizes were larger for the eudemonic aspects, and perceived social support from
friends was positively associated with all indicators of mental health in early adulthood. This finding is in
line with a recent meta-analysis concluding that social support from friends in adolescence had a greater
impact on hope than support from parents [9]. In contrast, a recent review indicates that support from
family is more important than friends when focusing on depression [7]. One explanation may be that friends
are more important for positive mental health outcomes, while family could be more important for negative
outcomes.

Our study also found that social support from both teachers and fathers was associated with positive mental
health. For the latter, the association existed for meaningfulness as well as SWB, whereas for the former, it
was associated only with meaningfulness. While previous studies have found an association between social
support from teachers and depressive symptoms in adolescence [8], this study is the first, to our knowledge,
to investigate the association between social support and meaningfulness in this period of life. Perceived

maternal social support was the only type of social support not associated with mental health in early
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adulthood. This result is surprising as to our knowledge only two studies have also found that the father's
parental behaviour during childhood is more important than the mother's for later mental health outcomes,
and with no clear theoretical explanation for this [28, 29]. More studies on this topic are warranted.

We could argue that the effect sizes and explained variance found in our study were relatively weak.
However, mental health, as mentioned earlier, is a broad and complex concept, caused by a wide variety of
individual and social factors. Despite the weak associations, the link between social support from various
groups and positive mental health may be practically significant when taking into account the importance
of mental health for many areas of life.

The study had several strengths and limitations. The study benefits from investigating the association
between social support from various sources, namely, friends, parents and teachers, and several indicators
of mental health that include both hedonic and eudemonic aspects, while the study included a longer follow-
up period than usual. In addition, our study included several important possible confounders, e.g., adjusting
for high quality register-based demographic variables as well as personality traits [5, 30]. Finally, the use of
a longitudinal panel data design with weights and multiple imputation made it possible to account for bias
arising due to attrition, which is commonly ignored in longitudinal panel studies.

Among the weaknesses of the study, the study could have benefitted from using highly validated measures
for perceived social support from friends, teachers, maternal and paternal support. Instead, we had to use
measures for social support from various sources with only limited previous validation. This may negatively
affect our ability to compare the relative importance of our different social support measures.

Another weakness is that the scales for personality traits were measured at age 17/18 between the
exposure and outcome variables. However, a previous study showed that aggregated measures for the five
personality traits appeared relatively stable during the period from 14 to 17 years of age [31]. Therefore,

the personality traits measured at age 17/18 could be a valid confounder in this study.

Finally, we should emphasize that although our study documented associations between social support and
positive mental health, we are unable to ascertain to what extent these are direct causal relationships, as
many other factors may influence the relationship, especially mediating factors arising between age 14/15
and age 20/21. In addition, reverse or reciprocal causation cannot be ruled out, as it was not possible to

control for earlier levels of positive mental health, as data on most outcome variables were accessible only

13



at age 20/21. However, we controlled for baseline level of depression symptoms, and thereby accounted to
some extent for initial levels of mental health.

In conclusion, this study finds that perceived social support from teachers, fathers and especially friends in
adolescence can potentially benefit both eudemonic and hedonic positive mental health outcomes in early
adulthood. From a policy point of view, it is thus interesting to investigate how to implement interventions
aiming to increase social support from friends and teachers. There is no consensus in previous research
about the most effective form of intervention and whether the arena of such intervention should be schools
or perhaps voluntary organizations. Future studies are needed to further explore the importance of social
support and positive mental health and examine how interventions might strengthen the support
experienced by adolescents [32].
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