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Abstract

Introduction: The Cantril Scale (CS) is a simple visual scale which makes it
possible to assess general life satisfaction. The result may depend on the
health, living, and studying conditions, and quality of social relations. The
objective of this study is to identify key factors influencing the CS score in
Polish adolescents.

Material and methods: The survey comprised 1,423 parent-child pairs (54%
girls; age range: 10-17; 67.3% urban inhabitants; 89.4% of parents were
mothers). Linear and logistic models were estimated; the latter used alterna-
tive divisions into “satisfied” and “dissatisfied” with life. In addition to age
and gender, child-reported KIDSCREEN-52 quality of life indexes were taken
into account, along with some information provided by parents — child physi-
cal (CSHCN) and mental (SDQ) health, and family socio-economic conditions.
Results: According to the linear model, nine independent predictors, includ-
ing six dimensions of KIDSCREEN-52, explain 47.2% of the variability of life
satisfaction on the Cantril Scale. Self-perception was found to have a dom-
inating influence (AR? = 0.301, p < 0.001). Important CS predictors also in-
cluded Psychological Well-being (AR? = 0.088, p < 0.001) and Parent Relations
(AR? = 0.041, p < 0.001). The impact of socioeconomic factors was more
visible in boys and in older adolescents. According to logistic models, the
key factors enhancing the chance of higher life satisfaction are Moods and
Emotions (cut-off point CS > 5) and School Environment (CS > 8 points). None
of the models indicated a relationship between the CS and physical health.
Conclusions: The Cantril Scale can be considered a useful measurement tool
in a broad approach to psychosocial adolescent health.

Key words: life satisfaction, mental health, quality of life, social
determinants, adolescents.

Introduction

Quality of life (QoL) measurements present a challenge for research-
ers due to, among other factors, their subjectivity [1]. Even in the adult
population it is not easy to maintain an objective approach when provid-
ing answers to QoL questionnaires. For 50 years the Cantril Scale (CS)
has been cited as being an effective tool for measuring general well-be-
ing, mental health and happiness. The administration of the Cantril Lad-
der is simple, and does not require a major investment of time for either
respondent or interviewer. This self-anchoring, one-item scale is helpful
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in describing the cognitive aspects of well-being in
various age groups [2].

The popularity of the CS rose significantly fol-
lowing its use in Gallup’s World Poll. The cyclical
HBSC (Health Behaviour in School-aged Children)
surveys also use the Cantril Scale. Starting in
2002, results of four consecutive HBSC surveys
have been subjected to a series of international
comparisons [3] and trend analysis [4] studies via
an adapted CS. The CS has also been used to mea-
sure factors affecting adolescent subjective health
determinants [5, 6]. Additionally, it has been used
in clinical trials where QoL assessments affect
final outcome, and has proven an important tool
for use where short and succinct questionnaires
for respondents are needed [7]. The CS is some-
times used to evaluate the validity of both newly
designed and adapted research tools [8]. The pop-
ularity of the scale stems from its “friendly” de-
sign and graphical representation. Similar devices
have been used to evaluate self-esteem [9] and/or
subjective social status assessment [10].

Despite growing popularity, there are few vali-
dation studies focusing on age-related issues, es-
pecially as concerns younger respondents. A 2014
article by Levin and Currie is unique. It sums up
the results of 7 Scottish studies spanning 2008
to 2010 [2]. The study showed good convergent
validity and reliability, positively comparing the CS
and a range of other well-respected tools used to
identify mental health problems.

The low level of life satisfaction in Polish adoles-
cents is a major public health problem. In light of
the cited HBSC surveys, Poland has been constantly
ranked at the bottom of international lists of more
than 40 countries [11]. Interpretation of data be-
comes even more difficult when there is evidence
that children and adolescents might have difficul-
ty understanding the nature of the questions [12].
Previously, the CS has been used to explain vari-
ables seen in more complex profiles of life satisfac-
tion [13]. The basic aim of this paper is to exam-
ine the reverse relationship, i.e. to identify which
dimensions of the full KIDSCREEN questionnaire
have the strongest impact on life satisfaction in
children and adolescents. The question is whether
or not the set of optimal predictors will change ac-
cording to gender and age of respondents.

Material and methods
Participants

Data were collected in 2003 on a sample
of 1,718 families as part of the international
KIDSCREEN project funded by the European Com-
mission to produce the first generic European Qol
instrument for 8- to 18-year-olds. In Poland, post-
al addresses were collected in 132 school class-
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es, and randomly selected in 7/16 administrative
regions. A child and one parent completed the
questionnaires at home and returned them to the
national center. After two reminders, the 74% re-
sponse rate was achieved.

For the purpose of the below analyses, 1,423
child-parent couples were selected (Table 1) with
the criteria of the narrowed child age group
(10-17 years) and non-missing data according
to the main outcome. The sample size in each of
ten age groups ranged from 170 to 183, and the
mean age was 13.51 +2.30 years. Girls comprised
54%, urban inhabitants 67.3%, and 19.2% came
from relatively low social classes (Table I). The
most frequent adult respondent was the mother
of the child (89.4%), compared to 9.7% fathers,
and 0.9% “others”.

Variables

As the main dependent variable, the Cantril
score was selected. It is derived from Cantril’s
Self-Anchoring Ladder of Life Satisfaction in the
adapted version applied in the HBSC study since
2001, and thereby tested many times in similar
age groups. Pupils were presented with a vertical
visual scale (ladder) numbered from 0 to 10, and
the following statement was asked: “Here is a pic-
ture of a ladder. Suppose the top of the ladder rep-
resents the best possible life for you and the bot-
tom of the ladder the worst possible life. Where
on the ladder do you feel you stand at the present
time?” On the basis of guidelines from the HBSC
protocol (www.hbsc.org) and related papers, three
levels of life satisfaction were defined: low (0-6),
average (7-8) and high (9-10). In addition to age
and gender, 14 independent variables were includ-
ed both from the child (10 variables) and parent
(4 variables) questionnaires.

Child-reported KIDSCREEN-52 indexes were
considered as the main predictors of life satisfac-
tion. Answers were scored on a 5-point Likert scale
ranging from 1 (never; not at all) to 5 (always;
extremely). The 52 items are distributed into 10
dimensions: Physical Well-being, Psychological
Well-being, Moods and Emotions, Self-Perception,
Autonomy, Parent Relations and Home Life, Social
Support and Peers, School Environment, Social
Acceptance/Bullying, and Financial Resources.
Scores were transformed into the range 0-100,
with a high value indicating a better QoL. In our
sample, standardized KIDSCREEN-52 scores var-
ied from 56.9 +20.1 (School Environment) to 87.4
+17.3 (Social Acceptance).

Parents provided details of socioeconomic
background as well as data on child physical and
mental health using the CSHCN (Children with
Special Health Care Needs) and SDQ (Strengths
and Difficulties) questionnaires, respectively. The
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Table I. Life satisfaction in relation to selected socio-economic factors and health status in Polish adolescents aged

10-17 years

Variable Percentage Cantril score Cantril level

Mean SD Low Average High
N=233 N=820 N-=370

Subjective family wealth:
Poor 11.6 6.42 1.91 34.0 52.9 13.1
Average 81.2 7.39 1.76 14.6 59.0 26.4
Rich 7.2 7.86 1.72 7.8 52.9 39.3
P-value < 0.001 < 0.001

Socioeconomic status (social class):
Unemployed 8.3 7.03 2.86 233 53.4 233
Working class 10.9 7.09 2.01 20.6 55.2 24.2
Middle class 77.9 7.41 1.74 14.3 58.8 26.9
Upper class 2.9 7.39 1.59 10.5 68.4 21.1
P-value 0.052 0.114

CSHCN:
Yes 14.3 6.96 1.89 19.5 61.0 19.5
No 85.7 7.37 1.78 15.6 57.8 26.6
P-value 0.004 0.075

SDQ:
Abnormal 7.6 6.32 2.03 38.2 48.1 13.7
Borderline 10.6 6.50 2.09 33.1 49.4 17.6
Normal 81.8 7.30 1.69 12.2 60.0 27.8
P-value < 0.001 < 0.001

CSHCN — Children with Special Health Care Needs Screener, SDQ — Strengths and Difficulties Questionnaire.

CSHCN is a US parent survey-based screening tool
to identify children who have or are at increased
risk for a chronic health condition [14]. It has three
definitional domains: dependency on prescription
medications; service use above that considered
usual or routine; and functional limitations. The
SDQ is a mental health screening tool containing
25 items indexed in five subscales: Emotional
Symptoms, Conduct Problems, Hyperactivity-In-
attention, Peer Problems, and Prosocial behavior;
all but the last are summed to generate a total
SDQ score [15]. Children were assigned to three
categories: normal (score 0-13), borderline (score
14-16), and abnormal (score 17-40) (www.sdgin-
fo.com).

In relation to socioeconomic background, two
variables were applied: subjective family wealth and
a more objective social class measure, based on par-
ent or caregiver employment and educational level,
with reference to sociological terminology of work-
ing and middle class. Both socioeconomic variables

were transformed to cumulative rank probabilities
(ridit scores), which ranged from O to 1.

The basic characteristics of the sample are
shown in the first column of Table I.

Statistical analysis

We performed four sets of analyses. First, the
mean Cantril score and percentages of high/low
scores were compared in the subgroups of respon-
dents using x? and ANOVA tests. Second, Pear-
son’s correlation was calculated to test the sim-
ple association between CS and KIDSCREEN-52
dimensions. Third, a series of multiple linear re-
gression models was used to find independent
predictors of a CS continuous score in the total
group and according to age and gender. Finally,
two multivariate logistic regression models con-
taining the same covariates were fitted. Two al-
ternative cut-off points were considered, repre-
senting relatively high (6-10) and extremely high
(9-10) life satisfaction. The results are presented
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as an odds ratio (OR) with a 95% confidence in-
terval (C).

In all models the method of stepwise selection
was applied and some goodness of fit statistics
are shown - R? (linear) and pseudo R? (logis-
tic model). Missing data were inputted only for
KIDSCREEN-52 dimensions. Data were analyzed
using SPSS 17 software.

Results

Adolescents assessed their life satisfaction as
7.31 £1.81 points on average. The three levels of
the CS included 16.4%, 57.6% and 26.0% of re-
spondents, respectively (Table I). Taking into ac-
count the mean values, a significant deterioration
was found in the older age group in comparison
with the younger groups (7.62 +1.81 vs. 7.00
+1.76; p < 0.001), while the gender-dependent
difference was insignificant (boys 7.32 +1.77 vs.
girls 7.30 +1.84; p = 0.899).

The relationship between the CS and child
health and family living conditions is shown in Ta-
ble I. The relationship was strongest in the case
of subjective assessment of family affluence and
mental health.

A significant relationship between the CS index
and all ten KIDSCREEN-52 dimensions was found
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(Table I1). Pearson’s correlation coefficients range
from 0.229 (Social Acceptance) to 0.550 (Parent
Relations and Home Life).

Table 11l shows the linear regression results in
the total sample. Out of the 16 potential predic-
tors of the general CS index, nine were included
in the final model; together they explain 47.1% of
the CS variability. The influence of Self-Perception
was found to be dominant. Positive moods and re-
lationship with the parents also have a strong im-
pact on adolescent life satisfaction. The influence
of material resources, school environment and
mental health problems on CS was slightly lower.
The last three factors included in Table Ill explain
only 1.0% of the CS variability.

Table IV shows linear models specific for both
genders and age groups. The variables shown in
Table IV explain 50.0% of the CS index variability
in boys and 46.4% in girls, while the set of optimal
predictors is similar. Self-Perception comes first
in both models, followed by Parent Relations and
Psychological Well-being; only the order is differ-
ent for each gender. Financial resources have more
significance for boys, being the fourth CS predic-
tor. In girls this factor did not qualify for the final
model at all. Autonomy and Moods and Emotions
were included in the key group of predictors only

Table II. Pearson correlation (r) between Cantril score and KIDSCREEN-52 indices

KIDSCREEN-52 domain Value of r KIDSCREEN-52 domain Value of r

Physical well-being 0.355" Parent relations and home life 0.550"

Psychological well-being 0.541" Peers and social support 0.351"

Moods and emotions 0.527" School environment 0.466"

Self-perception 0.543" Social acceptance 0.229”

Autonomy 0.369” Financial resources 0.301"
**p < 0.001

Table I11. Significant predictors of Cantril score according to stepwise linear regression in total group (N = 1423)

Independent variables Standardized $ P-value Change R?
Self-perception* 0.226 < 0.001 0.301
Psychological well-being* 0.173 < 0.001 0.088
Parent relations and home life* 0.194 < 0.001 0.041
Financial resources* 0.075 0.001 0.013
School environment* 0.117 < 0.001 0.010
SDQ (1 — normal, 0 — above) 0.076 0.001 0.008
Perceived family wealth (ridit) 0.076 0.001 0.005
Moods and emotions* 0.075 0.013 0.003
Social class (ridit) 0.047 0.025 0.002
Total R? 0.471

*KIDSCREEN-52 dimensions, SDQ — Strengths and Difficulties Questionnaire.
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Table IV. Significant predictors of Cantril score according to stepwise linear regression models specific for age and

gender subgroups

Independent variable Change in R?
Gender Age
Boys Girls 10-13 years 14-17 years
N = 654 N =769 N=1712 N=711

Psychological well-being* 0.086 0.040 0.036 0.242
Moods and emotions* 0.005 - 0.009 -
Self-perception* 0.335 0.305 0.341 0.043
Autonomy* 0.004 - - -
Parent relations and home life* 0.032 0.083 0.097 0.083
School environment* 0.004 0.010 0.007 0.016
Financial resources™ 0.026 - - 0.007
SDQ - 0.013 0.013 0.005
Perceived family wealth (ridit) 0.008 0.006 0.006 0.018
Social class (ridit) - 0.005 - 0.006
Age - 0.003 - -
Total R? 0.500 0.465 0.509 0.420

*KIDSCREEN-52 dimensions, SDQ — Strengths and Difficulties Questionnaire.

in boys. Among girls, the influence of some vari-
ables reported by parents was noted, such as so-
cial class membership and objective assessment
of child mental health condition according to the
SDQ. In analyzing specific models for the two age
groups (10-13 years vs. 14-17 years), significant
differences were found. In the case of younger
children, 7 factors explained 50.9% of the CS vari-
ability, while 8 factors explained 42.0% in the old-
er group. Self-perception remains the main CS pre-
dictor only in the younger group. In adolescents
above 13 years of age, self-perception came third
in the CS predictor ranking; Psychological Well-be-
ing was dominant. The impact of the relation-
ship with parents remained significant through
the teenage years. However, the older group also
showed a strong influence of the school environ-
ment. It should be pointed out that the model
assessed for the older age group included three
variables related to socioeconomic factors (total
AR? = 0.031), but only one in the younger group
(AR?=0.006).

Linear regression models were estimated sepa-
rately for healthy adolescents and for those expe-
riencing health problems according to the CSHCN
and the SDQ criteria (data not shown). Among
adolescents with special health care needs, the
influence of negative emotions was found to be
dominant; relationships with parents, family af-
fluence and school environment followed in the
ranking of the CS predictors, while self-image
came fifth. The estimated models for adolescents

whose results were within the norm and outside
the norm according to the Strengths and Difficul-
ties Questionnaire (SDQ) were not as different. In
both, self-perception was found to be dominant.

Table V shows the results of two logistic mod-
els indicating factors that increase the chances of
relatively high (> 5 points) and definitely positive
(> 8 points) life satisfaction. A strong influence
of the three factors which proved to be the most
important in the linear model (Self-Perception,
Parent Relations, Psychological Well-being) was
found in both. Nevertheless, neither came first. In
the first model, the impact of the lack of negative
emotions was dominant. In the second one, it was
the positive perception of the school environment.
The models differ in terms of the impact of socio-
economic factors. A positive change in living con-
ditions will have a protective effect against finding
oneself in the group of those definitely dissatis-
fied with life (Model 1), and will not have any im-
pact on a very high CS score (Model 2).

Discussion

The goal of this study was to find an optimal
set of predictors of general life satisfaction mea-
sured by the Cantril score in the sample of healthy
adolescents. It was assumed that life satisfaction
depends on good functioning in many areas, con-
sidering the current life situation, earlier experi-
ences and expectations related to the future [16].
Usually, respondents assessed what is currently
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Table V. Predictors of high life satisfaction according to stepwise logistic regression and two cut-off points

Independent variables Model 1 Model 2
CS score > 5 points CS score > 8 points

Rank  OR Cl (OR) P-value Rank OR Cl (OR) P-value
Moods and emotions* 1 1.022 1.008-1.037 0.002 - - - -
Self-perception* 2 1.022 1.011-1.034 < 0.001 2 1.032 1.021-1.043 < 0.001
Financial resources* 3 1.012 1.004-1.020 0.003 5 1.012 1.007-1.018 < 0.001
Psychological well-being* 4 1.020 1.008-1.033 0.002 3 1.029 1.018-1.041 < 0.001
SDQ (1 — normal, 0 — above) 5 1.945 1.251-3.024 0.003
Parent relations* 6 1.019 1.008-1.030 0.001 4 1.026 1.015-1.037 < 0.001
Perceived family wealth 7 5.635 2.071-15.337  0.001 - - - -
(ridit)
School environment* 8 1.018 1.006-1.031 0.004 1 1.015 1.006-1.025 0.002
Social acceptance/bullying* 9 1.012 1.002-1.023 0.022 - - - -
Social class (ridit) 10 2.874  1.196-6.909 0.018 - - - -
Age - - - - 6 0.896  0.835-0.960 0.002
R? Nagelkerke 0.461 0.416
Hosmer and Lemeshow (p) 0.202 0.723

*KIDSCREEN-52 dimensions, CS — Cantril Scale, SDQ — Strengths and Difficulties Questionnaire, OR — odds ratio, CI (OR) — confidence

interval.

most important in their lives, taking into account
their own internal standards.

We asked a question about the extent to which
the assessment of life satisfaction, measured
with the Cantril Scale, depends on physical and
mental health, material resources and a broader
developmental context. A comparison with the
KIDSCREEN-52 Qol questionnaire seems to be
justified, especially considering that both tools
belong to the so-called generic group. KIDSCREEN
has recently been described as one of the best
patient-reported outcome research tools designed
for children [17]. Arnold et al. conducted similar
analyses in adults; the general CS index was com-
pared with three dimensions of the SF-20 ques-
tionnaire [18].

Our analyses explained nearly half of the CS
variability. A strong correlation between the CS
and the mental condition of adolescents was con-
firmed. While all the dimensions of KIDSCREEN-52
correlated with the CS, the strongest relationship
was found for those related to mental health. The
dimension of negative emotions appeared to be
a weaker CS predictor. It should be pointed out
that the assessment of general life satisfaction is
not used to monitor psychopathology despite the
fact that chronic dissatisfaction is a depressive
symptom. Indicators such as the CS are treated
mainly as positive aspects of mental health. We
found that a positive mood and good self-image
are very important CS predictors. The significance

of the latter is confirmed by the results of research
carried out on a group of Iranian students who
were culturally different and several years older.
The focus was on two factors: a positive correla-
tion with self-esteem and a negative correlation
with loneliness were assumed [19]. Borges et al.
also found evidence of the influence of self-image
on the life satisfaction of Portuguese adolescents
[20]. The advantage of our analyses is that they
take into account a range of confounding factors
alongside the main correlation.

In the discussed paper, a stronger influence
of age over gender on the general life satisfac-
tion was demonstrated, which is in accordance
with the results obtained by Weber and Hueb-
ner [21]. A lower level of life satisfaction in girls
is sometimes emphasized in the literature [22].
In the studies relating to the complex profile of
QoL (KIDSCREEN-52), attention is drawn to grow-
ing gender-related differences in older age groups.
This kind of interaction between age and gender
as predictors of QoL becomes visible in the follow-
ing dimensions: Physical Health, Moods and Emo-
tions, and Self-Perception [23].

Contrary to expectations, we also identified
a weak association between life satisfaction and
physical health. However, we examined a popu-
lation of generally healthy adolescents who are
mostly not concerned with the functional limita-
tions and psychosocial problems related to a tem-
porary or permanent deterioration of health. In
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the previously cited paper by Arnold et al., the cor-
relation between the CS and the physical health
dimension of the SF-20 questionnaire was very
strong in a group of elderly people with chronic dis-
eases, yet did not occur in healthy individuals [18].

The impact of socioeconomic factors was
found to be significant, though they had little in-
fluence over CS variability. The link between life
satisfaction and the students’ perception of family
financial resources appeared to be stronger than
with the objectified parental assessment. When
examining the questions from the KIDSCREEN
questionnaire that relate to affluence, it can be
assumed that an awareness of unfulfilled needs
may reduce life satisfaction. An increased signifi-
cance of material factors in older adolescents may
stem from the fact that children at this age can
better understand the family’s material problems
and they experience a growing need to have their
own funds.

The objective of our paper was also to draw fur-
ther attention to the influence of family, school and
peers on quality of life, which has been discussed
in the literature. Relationships with parents were
found to be high in the hierarchy of factors that
determine the CS. A fall in its significance in old-
er adolescents was noted, along with the growing
influence of the school environment, which should
be linked with the developmental process [24].

In our analyses, the dominating impact of the
School Environment domain should be empha-
sized in the logistic model explaining the chance
of a very positive CS level (9—10 points), as well as
its greater influence on the group of adolescents
with chronic diseases than among their healthy
peers. The positive correlation between school en-
vironment and life satisfaction was confirmed in
research conducted by Dogan and Celik [25]. Due
to scarce related research [26] and the value of
school health promotion programs [27], the ob-
tained results are important.

Despite the fact that our research was con-
ducted nearly 12 years ago, we assume that most
correlations are universal in character. By dissemi-
nating these results we provide guidelines regard-
ing aspects of adolescent life that should not be
omitted (such as self-perception). The advantage
of the study is the multifaceted approach, as well
as the use of data obtained from adolescents of
various ages in relation to the information collect-
ed from their parents. Another advantage is that it
combines various analytical approaches. In the lin-
ear regression analysis, it is assumed that the in-
fluence of a given factor is constant. Along with an
increase in its value by a unit, an identical change
in the quality of life will occur in the whole range
of CS variability. Through a parallel demonstration
of the results of two logistic regression models,
we showed that different factors have an impact

on moving from ‘unsatisfied with life’ to ‘relatively
satisfied’, and different ones apply when moving
to ‘very satisfied’.

In reference to Poland’s low position in inter-
national rankings, the practical significance of the
obtained results should be emphasized. The rela-
tively high percentage of adolescents who are un-
satisfied with life in Poland may result from lower
self-esteem and difficulties in expressing positive
emotions, which had been previously found in
the KIDSCREEN research [28]. Therefore, more at-
tention should be given to intervention programs
aimed at strengthening positive emotions, positive
self-image and positive relations with others [29].
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