
Vilhena et al. Health and Quality of Life Outcomes 2014, 12:3
http://www.hqlo.com/content/12/1/3
RESEARCH Open Access
Psychosocial factors as predictors of quality of life
in chronic portuguese patients
Estela Vilhena1,2,3*, José Pais-Ribeiro4, Isabel Silva5, Luísa Pedro6, Rute F Meneses5, Helena Cardoso5,
António Martins da Silva7 and Denisa Mendonça3,8
Abstract

Background: Chronic illnesses are diseases of long duration and generally of slow progression. They cause
significant quality of life impairment. The aim of this study was to analyse psychosocial predictors of quality of life
and of subjective well-being in chronic Portuguese patients.

Methods: Chronic disease patients (n = 774) were recruited from central Portuguese Hospitals. Participants
completed self-reported questionnaires assessing socio-demographic, clinical, psychosocial and outcome variables:
quality of life (HRQL) and subjective well-being (SWB). MANCOVA analyses were used to test psychosocial factors as
determinants of HRQL and SWB.

Results: After controlling for socio-demographic and clinical variables, results showed that dispositional optimism,
positive affect, spirituality, social support and treatment adherence are significant predictors of HRQL and SWB.
Similar predictors of quality of life, such as positive affect, treatment adherence and spirituality, were found for
subgroups of disease classified by medical condition.

Conclusions: The work identifies psychosocial factors associated with quality of life. The predictors for the entire
group of different chronic diseases are similar to the ones found in different chronic disease subgroups: positive
affect, social support, treatment adherence and spirituality. Patients with more positive affect, additional social
support, an adequate treatment adherence and a feel-good spirituality, felt better with the disease conditions and
consequently had a better quality of life. This study contributes to understanding and improving the processes
associated with quality of life, which is relevant for health care providers and chronic diseases support.
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Background
Living with a chronic disease is a demanding experience
that can affect multiple aspects of an individual’s life,
such as social, family and occupational functioning. The
Centers for Disease Control and Prevention [1] define
chronic diseases as non-communicable illnesses that are
prolonged in duration, do not resolve spontaneously, and
are rarely cured completely. Chronic diseases include
heart disease, cancer, stroke, diabetes, arthritis, obesity,
and others. They affect everyday life and require adjust-
ment on multiple life domains: adjustment is defined as a
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response to a change in the environment that allows an
organism to become more suitably adapted to that change
[2,3]. Typically, chronic patients are responsible for the
management of the psychosocial factors that contribute to
their health-related quality of life (HRQL).
Health-related quality of life (HRQL) is a construct

reflecting the impact of health on overall well-being [4].
The World Health Organization (WHO) has further iden-
tified physical health, psychological state, level of inde-
pendence, social relationships and relationship to salient
features of the environment as core dimensions in deter-
mining life quality (WHOQOL Group 1993). It goes be-
yond direct measures of population health, life expectancy
and causes of death, and focuses on the impact health sta-
tus has on quality of life. A related concept of HRQL is
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well-being, which assesses the positive aspects of a per-
son’s life, such as positive emotions and life satisfaction [5].
Considering the influence of several factors, such as

social support [6], optimism [7], personality factors [8]
on HRQL, numerous studies have analysed associations
between these factors with HRQL and with subjective
well-being (SWB). Subjective well-being refers to peo-
ple’s emotional and cognitive evaluations of their lives,
and includes what people usually call happiness, peace,
fulfilment, and life satisfaction [9].
Dispositional optimism is defined as the general ex-

pectation or belief in positive outcomes in the future
[10]. It has been associated with a variety of positive out-
comes related to well-being [11], such as self-esteem,
low depression, low negative emotions, and life satisfac-
tion [12]. It also has been linked to indicators of quality of
life, such as good health [12]. Therefore, given the impact
that this variable exerts on HRQL, it appears important to
know the ways through which optimism operates.
Emotional circumstances have been linked with men-

tal and physical functioning. The emotional experience
is composed by two factors: positive affect and negative
affect. Positive affect refers to the individual’s positive
emotional states such as joy, interest, confidence and
alertness. Negative affect refers to negative emotional
states such as fear, sadness, anger, guilt, contempt and
disgust [13]. Social support has been defined as “an avo-
cation interpersonal process that is centred on the recip-
rocal exchange of information and in a specific context;
it consists of emotional and instrumental support and
can improve mental health” [14], pg. 5. Parker et al. [4]
reported that social support was beneficial in helping in-
dividuals in stressful situations. Spirituality is defined in
many ways and can differ according to different reli-
gions. It reflects a unique psychological dimension
around which individuals organize their lives, goals,
values and intentions. It offers hope and opportunities
for personal growth, and enhances social support, con-
ferring important benefits for chronically ill people. A
spirituality orientation may ease living with health chal-
lenges [15-17]. Treatment adherence is defined as the
extent to which behaviour of a person is consistent with
health care recommendations [18].
The importance of quality of life in chronic diseases

has been increasingly recognized, given its implications
for patients’ well-being, the use of health resources and
a variety of elements that are required for a successful
everyday life [2]. Several studies [10-13,15,19-21] tend to
analyse quality of life in a specific chronic illness group
and focus only on one or two exploratory (predictors)
variables. The question of which variables affect the new
life of chronic diseases patients is still a matter of debate.
It will be necessary to further investigate the role of psy-
chosocial variables in predicting quality of life in chronic
patients to optimize understanding of their relationships
and to design better intervention programs [22].
The main purpose of this study was to identify psycho-

social predictors of HRQL and SWB in chronic Portuguese
patients with the disease under control. The analyses were
performed for the global group of several chronic diseases
and in subgroups of diseases, which were divided accord-
ing to medical condition.

Methods
Patients and design
This cross sectional study included 774 chronic patients,
having in common the fact that they have returned to
everyday life after diagnosis and treatment prescription.
These patients were approached directly by their physi-
cians during the consultation in the outpatient depart-
ments of the central Portuguese Hospitals. Inclusion
criteria were: 1) diagnosis of epilepsy, diabetes, multiple
sclerosis, obesity, myasthenia gravis or cancer disease di-
agnosed at least 3 years prior the study; 2) age ≥17 years
at the time of the interview; 3) educational level higher
than 6 years; 4) had return to usual daily life with disease
under control; 5) no cognitive disturbances. Prior to data
collection, ethical approval for this study was obtained
from the institutions’ ethical committees. After a descrip-
tion of the study aims and of participants’ rights, all pa-
tients who met the inclusion criteria agreed to participate.

Measures
Patients completed self-reporting questionnaires to as-
sess socio-demographic, clinical and psychosocial vari-
ables, quality of life - HRQL (three components: general
well-being – GWB, physical health – PH and mental
health – MH) and subjective well-being (SWB). Psycholo-
gists collected the data, after medical appointments. Sever-
ity of disease was assessed with an anchoring vignete scale
[23] following the recommendations of Sen (2002) [24]
and the Eurostat statistics report practices. The scale is
similar to the pain severity scale [25].

Socio-demographic and clinical variables
Socio-demographic and clinical information was ob-
tained regarding sex, education, age, time since diagnosis
and severity of disease perception (“generally, how do
you classify your illness?” with an increasing scale from
1-nothing serious, to 11-very serious).

Psychosocial variables
Dispositional optimism Dispositional optimism was
evaluated with the Life Orientation Test-Revised (LOT-R)
[26]. The LOT-R was developed to assess individual differ-
ences in generalized optimism (e.g. “In uncertain times, I
usually expect the best”) versus pessimism (e.g. “If some-
thing can go wrong for me, it will”). Validation of the
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Portuguese scale [27] showed similar characteristics to the
original version. It consists of ten statements, in which
three items reflect expectations for positive outcomes,
three items reflect expectations for negative outcomes,
and four are filter items. The optimism score was calcu-
lated by adding the three optimism questions and the
pessimism score was calculated by adding the three pes-
simism questions The overall LOT-R score (range: 6–30)
was calculated by reverse scoring the three pessimism
scores, and summing responses to all six questions. Higher
scores mean a higher degree of dispositional optimism.
The Portuguese version shows a Cronbach alpha of 0.71.

Positive and negative affect
Affect was assessed using the Positive and Negative
Affect Schedule (PANAS), constructed by Watson, Clark
and Tellegen [28] which addresses both positive affect
(PA) and negative affect (NA). The PANAS schedule was
validated to the Portuguese population by Galinha and
Pais Ribeiro [29]. The results revealed similar character-
istics to the original version. Items were averaged to ob-
tain scale scores (range: 1–5), and high scores of PA
indicate more positive affect, or the extent to which the
individual feels enthusiastic, active and alert. A higher
score of NA indicates more negative affect, which re-
flects the individual’s aversive mood states and general
distress. The Portuguese version found an internal
consistency 0.86 for the positive affect and 0.89 for the
negative affect scales.

Spirituality
Pinto and Pais Ribeiro [30] developed a scale to evaluate
the spirituality of the Portuguese population, which con-
siders both religious/spiritual perceptions and the hope of
the patient. The five items were rated on a Likert-type
scale with the response options from "do not agree" to
"strongly agree". The determination scores were obtained
through elementary arithmetic procedures, without inver-
sion or transformation of values (range: 1–4), with a
resulting midpoint of 2.5 for each item. Therefore, when
the scores assume a value above the midpoint, it can be
affirmed that the dimension of spirituality is identified as
relevant. For the global scale, the authors found an in-
ternal consistency of 0.74.

Social support
For the Portuguese population social support was assessed
with the Social Support Survey (MOS) [31-33]. This is
a multidimensional self-questionnaire that evaluates
various dimensions of social support. The MOS con-
sists of four separate social support subscales: emo-
tional/informational, tangible, affectionate, and positive
social interaction. An overall functional social support
index is also used (range: 0–100). All subscales have
shown strong reliability over time with a Cronbach
alpha higher than 0.91.

Treatment adherence
To assess treatment adherence a Portuguese version of
the questionnaire (Medida de Adesão aos Tratamentos),
based on previous studies [34], was developed with
seven items by Delgado and Lima [35]. The treatment
adherence score is the mean of the items in which
higher values mean better treatment adherence. The
measure showed good internal consistency.

Outcome variables
Quality of life Health status perception was measured
with the Medical Outcomes Study MOS 36-item Short-
Form Health Survey (SF-36) [36], a 36-item question-
naire divided into eight dimensions that represent two
major components: the physical and the mental com-
ponents of health. In this study, we used the general
dimension Well-Being that results from the IQOLA
project [37], in which a second-order factor was found,
with three components of SF-36 (general well-being -
GWB, physical health - PH and mental health - MH).
Each scale is converted directly into a 0–100 scale on the
assumption that each question carries equal weight, in
which 100 represents the highest level. The Portuguese
version of the MOS SF-36 [38,39] shows good levels of in-
ternal consistency (Cronbach α of 0.70).

Subjective well-being
Subjective well-being was evaluated using the Portuguese
version of the Personal Well-being scale, which includes
seven areas (satisfaction with level of life, health, personal
achievement, personal relationships, sense of safety, com-
munity connection and future security). The score is the
average of the items, varying from 0 to 100, in which
higher values represent better subjective well-being. The
Portuguese version shows a Cronbach α of 0.81 [40].

Statistical analysis
Descriptive statistics were calculated to assess sample
characteristics. Patients were classified by medical condi-
tions into three groups: metabolic diseases (obesity and
diabetes, 47.2%), neurologic (epilepsy, multiple sclerosis
and myasthenia gravis, 25.7%) and cancer (27.1%).
Pearson correlation was used to examine the associa-

tions between psychosocial and outcome (HRQL and
SWB) variables.
Multivariate Analysis of Covariance (MANCOVA) was

used to identify independent predictors of quality of life
and of subjective well-being, controlling for socio-
demographic and clinical variables. This analysis, which
takes into account the possible association between



Table 1 Socio-demographic and clinical characteristics by group and subgroups of chronic diseases

Total group of chronic diseases Subgroups of chronic diseases

(n=774) Metabolic (n=365) Neurologic (n=199) Cancer (n=210)

n (%)

Sex

Male 228 (29.50) 91 (24.90) 68 (34.20) 69 (32.90)

Female 546 (70.5) 274 (75.10) 131 (65.80) 141 (67.10)

Education level

≥9 Years 465 (60.10) 187 (51.20) 161 (80.90) 117 (55.70)

<9 Year 309 (39.90) 178 (48.80) 38 (19.10) 93 (44.30)

Mean (SD)

Age (years) 42.98 (11.55) 42.93 (0.64) 36.52 (0.61) 48.80 (0.71)

Time since diagnosis (years) 12.82 (9.73) 14.19 (0.56) 14.44 (0.74) 9.01 (0.49)

Severity of disease perception 6.56 (2.81) 7.29 (0.15) 5.50 (0.18) 6.34 (0.21)
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outcome variables, included as potential predictors dis-
positional optimism, positive and negative affect, social
support, spirituality and treatment adherence.
MANCOVA assumptions were evaluated. To achieve

normality, physical and mental health components values

were transformed into
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
k þ 1ð Þ−valuep

, where k was the
maximum value that the variable takes [41] in this sample.
Significant level was set at 0.05. All analyses were carried
out using the Statistical Package for Social Sciences (SPSS,
Version 20.0).
Results
Participant characteristics
The sample included 774 chronic patients: 27.1% with
cancer, 17.2% with diabetes, 12% with epilepsy, 2.2% with
myasthenia gravis, 11.5% with multiple sclerosis and 30%
Table 2 Descriptive statistics; correlations between psychosoc

Mean SD DOp PA NA

Psychosocial Variables

Disp. Optimism (DOp) 20.68 4.12 - 0.44* −0.43*

Positive Affect (PA) 2.94 0.78 - −0.18*

Negative Affect (NA) 1.96 0.75 - -

Spirituality (Sp) 2.71 0.75

Social Support (SS) 68.55 21.37

Treatment Adherence (TA) 5.41 0.54

Quality of Life Variables

General Well-being (GWB) 49.84 18.90

Mental Health (MH) 66.65 25.14

Physical Health (PH) 63.99 26.47

Subjective Well-being (SWB) 63.60 17.07

*p<0.05.
with obesity. Socio-demographic and clinical characteristics
of the group and subgroups of chronic disease patients are
presented in Table 1.

Associations between psychosocial variables and HRQL
and SWB
Table 2 displays the descriptive statistics and correlations
between psychosocial variables and outcome variables
(HRQL components and SWB). Negative affect showed a
statistically significant inverse association with HRQL
components and SWB. Dispositional optimism and posi-
tive affect had a significant positive association with HRQL
components and SWB. Spirituality only had a significant
positive correlation with SWB. The other psychosocial di-
mensions showed a statistically significant association with
HRQL components and with SWB. Statistically significant
correlations were also found between outcome variables.
ial variables and HRQL components and SWB

Sp SS TA GWB MH PH SWB

0.32* 0.32* 0.18* 0.40* 0.38* 0.21* 0.42*

0.24* 0.32* 0.11* 0.41* 0.33* 0.24* 0.36*

−0.13* −0.25* −0.24* −0.49* −0.58* −0.37* −0.42*

- 0.26* 0.05 0.20* 0.15* 0.17 0.41*

- 0.14* 0.30* 0.32* 0.23* 0.34*

- 0.21* 0.22* 0.20* 0.19*

- 0.66* 0.71* 0.56*

- 0.65* 0.50*

- 0.43*

-



Table 3 Psychosocial factors associated with HRQL and SWB: results of multivariate tests of MANCOVA analysis*

Value Roy’s largest root F(4, 667) p Observed powera

Dispositional Optimism 0.02 3.57 0.007 0.87

Positive Affect 0.08 13.01 <0.001 1.00

Negative Affect 0.32 53.45 <0.001 1.00

Spirituality 0.13 21.24 <0.001 1.00

Social Support 0.04 6.73 <0.001 0.99

Treatment Adherence 0.02 2.89 0.022 0.78

*Controlling for sex, age, education level, time since diagnosis and severity of disease perception.
aThe observed power gives the probability that the F test will detect the differences between groups equal to those implied by sample difference.
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MANCOVA analysis
Considering the associations between outcome variables,
and controlling for socio-demographic and clinical vari-
ables, further analysis was performed using MANCOVA.
A statistically significant association was found be-

tween each of the psychosocial variables with the HRQL
components and SWB (Table 3).
The results, presented in Table 4, showed that disposi-

tional optimism, positive and negative affect, spirituality,
and treatment adherence, were associated with general
Table 4 Factors associated with HRQL and with SWB and para

QoL - General Well-being Dispositional Optimism

Positive Affect

Negative Affect

Spirituality

Social Support

Treatment Adherence

QoL - Physical Health Dispositional Optimism

Positive Affect

Negative Affect

Spirituality

Social Support

Treatment Adherence

QoL - Mental Health Dispositional Optimism

Positive Affect

Negative Affect

Spirituality

Social Support

Treatment Adherence

Subjective Well-being Dispositional Optimism

Positive Affect

Negative Affect

Spirituality

Social Support

Treatment Adherence
well-being (all p < 0.01); positive and negative affect, so-
cial support and treatment adherence were associated
with physical health component (all p < 0.01); disposi-
tional optimism, positive and negative affect, social sup-
port and treatment adherence were associated with
mental health; and all psychosocial variables were associ-
ated with subjective well-being (all p < 0.01).
More positive affect and better treatment adherence

contributed to better general well-being, physical and
mental health and subjective well-being. Dispositional
meter estimates of MANCOVA analysis

Parameter estimates

F(1, 670) b (se) t p

12.20 0.56 (0.16) 3.49 0.001

44.94 5.54 (0.79) 6.70 <0.001

78.87 −7.32 (0.82) −8.88 <0.001

8.44 2.28 (0.79) 2.91 0.004

1.28 0.03 (0.03) 1.13 0.259

6.20 2.56 (1.03) 2.49 0.013

1.79 −0.04 (0.03) −1.34 0.181

7.51 −0.40 (0.15) −2.74 0.006

15.89 0.60 (0.15) 3.99 <0.001

2.10 0.21 (0.14) 1.45 0.148

9.32 −0.02 (0.01) −3.05 0.002

8.39 −0,55 (0.19) −2.89 0.004

5.29 −0.05 (0.02) −2.29 0.022

20.40 −0.45 (0.10) −4.52 <0.001

118.48 1.42 (0.10) 13.73 <0.001

2.94 −0.17 (0.0) −1.72 0.087

7.43 −0.01 (0.01) −2.73 0.007

5.27 −0.22 (0.12) −2.25 0.022

4.94 0.35 (0.16) 2.22 0.027

17.41 3.29 (0.79) 4.17 <0.001

47.09 −5.59 (0.81) −6.86 <0.001

67.57 6.38 (0.78) 8.22 <0.001

17.88 0.12 (0.03) 4.23 <0.001

4.56 2.17 (1.05) 2.14 0.033



Table 5 Descriptive statistics and correlations between psychosocial variables and HRQL components and SWB, for subgroups of disease

Mean (SD) GWB MH PH SWB

M N C M N C M N C M N C M N C

Psychosocial Variables

Disp. Optimism (DOp) 20.1 (4.14) 20.77 (4.47) 21.61 (3.54) 0.40* 0.40* 0.35* 0.37* 0.41* 0.35* 0.18* 0.22* 0.23* 0.40* 0.40* 0.44*

Positive Affect (PA) 2.86 (0.79) 3.01 (0.79) 3.02 (0.76) 0.44* 0.27* 0.43* 0.33* 0.33* 0.32* 0.25* 0.097 0.33* 0.35* 0.27* 0.41*

Negative Affect (NA) 2.08 (0.82) 1.83 (0.68) 1.86 (0.66) −0.47* −0.51* −0.44* −0.59* −0.61* −0.50* −0.34* −0.40* −0.34* −0.42* −0.35* −0.41*

Spirituality (Sp) 2.65 (0.77) 2.63 (0.74) 2.88 (0.71) 0.21* 0.13 0.16* 0.16* 0.06 0.20& 0.01 −0.05 0.09 0.42* 0.30* 0.48*

Social Support (SS) 66.74 (21.44) 71.34 (20.37) 69.10 (21.97) 0.37* 0.12 0.30* 0.35* 0.21* 0.31* 0.28* −0.004 0.29* 0.48* 0.25* 0.27*

Treatment Adherence (TA) 5.22 (0.59) 5.51 (0.44) 5.64 (0.41) 0.15* 0.06 0.22* 0.18* 0.22* 0.16* 0.18* 0.16* 0.17* 0.14* 0.12 0.60&

Quality of Life Variables

General well-being (GWB) 45.59 (19.21) 52.01 (16.78) 55.17 (18.60) - - - 0.68* 0.58* 0.66* 0.71* 0.64* 0.74* 0.56* 0.50* 0.54*

Mental health (MH) 62.63 (25.90) 70.46 (22.82) 69.98 (24.97) 0.71* 0.58* 0.66* - - - 0.64* 0.60* 0.67* 0.51* 0.44* 0.48*

Physical health (PH) 59.83 (28.14) 68.06 (24.26) 67.37 (24.41) 0.68* 0.64* 0.74* 0.64* 0.60* 0.67* - - - 0.39* 0.41* 0.49*

Subjective well-being (SWB) 60.42 (17.84) 65.27 (15.50) 67.52 (16.16) 0.56* 0.50* 0.54* 0.51* 0.44* 0.48* 0.39* 0.41* 0.49* - - -

*p<0.001.
&p<0.05.
M – Metabolic Subgroup; N – Neurologic Subgroup; C – Cancer Subgroup.
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optimism and spirituality enhanced the general well-
being and subjective well-being of the patients. Results
also indicated that dispositional optimism had a statisti-
cally significant positive impact on mental health. Good
social support contributed to better physical and mental
health, as well as improved subjective well-being. Nega-
tive affect behaved as a statistically significant negative
predictor for all components of HRQL and SWB.
Subgroups of chronic diseases
Table 5 presents the descriptive statistics, mean (standard
deviation), and correlations between psychosocial and the
outcome variables (HRQL components and SWB), ac-
cording to the subgroup of disease.
Generally, all psychosocial variables have a statistically

significant association with outcome variables, in all sub-
groups of disease. For each subgroup of disease patients
(metabolic, neurologic and cancer) negative affect showed
a statistically significant inverse relation with HRQL com-
ponents and SWB. For all subgroups of disease, only spir-
ituality did not show a statistically significant association
with physical health.
For each subgroup of diseases (Table 6), most of the

psychosocial variables were significantly associated with
quality of life and subjective well-being, controlling for
socio-demographic and clinical variables.
Chronic metabolic disease
Results presented in Table 7 for the metabolic disease sub-
group showed that an optimistic attitude contributes to
better general well-being (p = 0.021). Positive and negative
affect had a positive and negative, respectively, statistically
significant association with all components of HRQL and
SWB (all p < 0.01). More social support also contributed
to better physical (p = 0.023) and mental health (p = 0.025)
and improved subjective well-being (p < 0.001). Adequate
treatment adherence for patients with metabolic diseases
contributed to better physical health (p = 0.002).
Table 6 Factors associated with HRQL and with SWB: results o
of disease*

Value Roy’s largest root F(4, 667) F(4, 3

M N C M N

Dispositional Optimism 0.02 0.04 0.19 1.74 1.7

Positive Affect 0.09 0.09 0.12 7.23 4.0

Negative Affect 0.36 0.03 0.26 27.97 16.7

Spirituality 0.09 0.09 0.18 6.76 3.9

Social Support 0.10 0.05 0.09 7.73 1.9

Treatment Adherence 0.03 0.03 0.01 2.53 1.2

*Controlling for sex, age, education level, time since diagnostics and severity of dise
M – Metabolic Subgroup; N – Neurologic Subgroup; C – Cancer Subgroup.
Chronic neurologic disease
In patients with chronic neurologic diseases, negative affect
had a statistically significant negative impact in all compo-
nents of HRQL and SWB (all p < 0.01). Positive affect was
statistically associated with better general well-being (p =
0.02) and improved mental health (p = 0.006). More opti-
mistic attitude developed better general well-being (p =
0.011), adequate treatment adherence contributed to
enhanced physical health (p = 0.034), and feel-good spiritu-
ality enhanced subjective well-being (p = 0.003) (Table 7).
Cancer chronic disease
For the cancer chronic disease subgroup, positive affect
and spirituality showed a statistically significant associ-
ation with general well-being and mental health compo-
nents, and with subjective well-being (all p < 0.01). More
optimistic patients and those with feel-good spirituality
had better quality of life (in these domains). Negative
affect had a negative, statistically significant, impact, and
contributed to a negative predictor for general well-
being (p < 0.001), mental health (p < 0.001) and subject-
ive well-being (p = 0.003). Positive affect (p = 0.015) and
more social support (p = 0.001) contributed to improved
physical health (Table 7).
Discussion
The purpose of the present study was to explore the role of
psychosocial factors in predicting quality of life in chronic
Portuguese patients, controlling for socio-demographic
and clinical variables. This study included a set of chronic
disease patients and involved a variety of psychosocial vari-
ables. Several previous studies included only one specific
disease and one psychosocial variable [11,20,21,42].
To summarize our findings, dispositional optimism,

positive affect, spirituality, social support and treatment
adherence are significant positive psychosocial predictors
of quality of life.
Positive and negative affect have a significantly positive

and negative correlation with HRQL and with SWB,
f multivariate tests of MANCOVA analysis for subgroups

07) F(4, 667) p Observed power

C M N C M N C

6 0.77 0.142 0.14 0.55 0.53 0.53 0.24

0 4.36 <0.001 0.004 0.002 0.99 0.90 0.93

9 10.53 <0.001 <0.001 <0.001 1.00 1.00 1.00

2 7.49 <0.001 0.005 <0.001 0.99 0.89 0.99

9 3.85 <0.001 0.098 0.005 0.99 0.59 0.89

9 0.41 0.041 0.274 0.804 0.71 0.40 0.14

ase perception.



Table 7 Factors associated with HRQL and with SWB and parameters estimates of MANCOVA analysis for subgroups of disease

Parameter estimates

F(1, 370) F(1, 170) F(1, 166) b (se) t p

M N C M N C M N C M N C

QoL - General Well-being Dispositional Optimism 5.44 6.54 2.48 0.56 (0.24) 0.68 (0.27) 0.56 (0.35) 2.31 2.56 1.58 0.021 0.011 0.117

Positive Affect 26.19 9.83 7.53 6.14 (1.20) 4.19 (1.34) 4.51 (1.64) 5.12 3.14 2.74 <0.001 0.02 0.007

Negative Affect 28.67 40.02 13.52 −6.09 (1.14) −9.71 (1.54) −6.96 (1.89) −5.36 −6.33 −3.86 <0.001 <0.001 <0.001

Spirituality 3.79 0.03 4.13 2.29 (1.18) 0.25 (1.43) 3.29 (1.62) 1.95 0.18 2.03 0.052 0.862 0.044

Social Support 2.82 0.02 0.18 0.07 (0.04) −0.01 (0.05) 0.02 (0.05) 1.68 −0.15 0.42 0.094 0.879 0.673

Treatment Adherence 2.28 1.56 1.36 2.12 (1.40) 2.76 (2.21) 3.08 (2.64) 1.51 1.25 1.17 0.132 0.213 0.244

QoL - Physical Health Dispositional Optimism 0.39 1.52 0.75 −0.02 (0.04) −0.06 (0.05) −0.07 (0.09) −0.63 1.23 −0.87 0.529 0.219 0.387

Positive Affect 4.47 0.92 2.60 −0.38 (0.18) −0.02 (0.23) −0.64 (0.39) −2.11 −0.96 −1.61 0.035 0.339 0.015

Negative Affect 12.28 20.17 <0.001 0.60 (0.17) 1.19 (0.26) <0.001 (0.46) 3.50 4.49 <0.001 0.001 <0.001 1.000

Spirituality 0.22 1.23 1.09 0.08 (0.17) 0.27 (0.25) 0.40 (0.39) 0.46 1.11 1.04 0.643 0.269 0.298

Social Support 5.25 1.83 11.86 −0.01 (0.01) 0.11 (0.01) −0.04 (0.01) −2.29 1.35 −3.44 0.023 0.178 0.001

Treatment Adherence 9.91 4.57 0.81 −0.67 (0.21) −0.82 (0.38) −0.57 (0.64) −3.15 −2.14 −0.89 0.002 0.034 0.371

QoL - Mental Health Dispositional Optimism 1.21 2.40 1.85 −0.03 (0.03) −0.06 (0.04) −0.07 (0.05) −1.10 −1.55 −1.34 0.272 0.123 0.176

Positive Affect 10.31 7.90 3.33 −0.46 (0.14) −0.05 (0.19) −0.04 (0.22) −3.21 −2.81 −1.82 0.001 0.006 0.007

Negative Affect 99.35 52.97 37.85 1.36 (0.14) 1.55 (0.21) 1.55 (0.25) 9.97 7.28 6.15 <0.001 <0.001 <0.001

Spirituality 0.36 0.01 3.96 −0.09 (0.14) −0.02 (0.19) −0.43 (0.22) −0.60 −0.11 −1.99 0.549 0.911 0.048

Social Support 5.10 1.72 2.22 −0.01 (0.01) 0.01 (0.01) −0.01 (0.01) −2.26 −1.31 −1.49 0.025 0.192 0.138

Treatment Adherence 2.09 3.18 0.50 −0.24 (0.17) −0.55 (0.31) −0.25 (0.35) −1.45 −1.78 −0.71 0.149 0.076 0.481

Subjective Well-being Dispositional Optimism 2.38 1.29 0.95 0.37 (0.24) 0.34 (0.29) 0.32 (0.32) 1.54 1.13 0.98 0.121 0.258 0.330

Positive Affect 4.01 3.17 15.75 2.39 (1.19) 2.67 (1.50) 5.89 (1.48) 2.00 1.78 3.97 0.046 0.077 <0.001

Negative Affect 24.09 12.03 8.87 −5.54 (1.13) −5.97 (1.72) −5.08 (1.71) −4.91 −3.47 −2.98 <0.001 0.001 0.003

Spirituality 21.08 9.40 25.98 5.37 (1.17) 4.92 (1.60) 7.46 (1.46) 4.59 3.07 5.09 <0.001 0.003 <0.001

Social Support 28.84 0.25 0.16 0.23 (0.04) 0.03 (0.05) 0.02 (0.05) 5.37 0.49 0.40 <0.001 0.621 0.688

Treatment Adherence 0.56 1.18 0.52 1.04 (1.39) 2.69 (2.49) 1.71 (2.38) 0.75 1.09 0.72 0.456 0.279 0.473

M – Metabolic Subgroup; N – Neurologic Subgroup; C – Cancer Subgroup.
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respectively. Similar findings are reported by Singh and
Jha [13], especially regarding SWB. This study supports
similar investigations, which also observed that positive
affect was the strongest predictor of global well-being,
and that life satisfaction was a function of the prepon-
derance of positive affect in daily life. Dispositional opti-
mism also had a positive correlation with HRQL and
with SWB. Spirituality only had a positive significant
moderate correlation with SWB. The results from our
study are consistent with those reported by investigators
studying cancer patients [43].
Furthermore, the findings of this study suggest that

dispositional optimism associated with general and SWB
and also exerts a statistically significant positive effect in
mental health. Optimism may significantly influence
mental and physical well-being [44] by the promotion of
a healthy lifestyle, as well as adaptive behaviours and
cognitive responses associated with greater flexibility,
problem-solving capacity, and a more efficient treatment
of negative information [44]. These results are consistent
with previous studies [19,20] in which higher levels of
optimism were prospectively associated with increased
SWB.
More positive affect and adequate treatment adher-

ence are associated with a better HRQL and a better
SWB. Negative affect behaves as a negative predictor of
these components. In previous research an association
between positive and negative affect and quality of life
has been found: in a group of chronic patients (with
arthritis, cardiovascular disease, chronic obstructive pul-
monary disease or diabetes), high positive affect and low
negative affect were associated with higher physical and
mental health [45]. Similar results were found with blue-
collar women, with positive affect being related to
women's self-reported health and exercise. Alternatively,
negative affect was strongly correlated with complaints
in a wide range of health problems [21].
Results also showed that spirituality was associated to a

better HRQL and SWB. Visser, Garssen and Vingerhoets
[43] stated that spirituality was defined as an experience
of a connection with the essence of life. These authors
found a positive association between spirituality and well-
being in a majority of cancer cross-sectional studies. In a
rheumatoid arthritis study, authors verified that spiritual-
ity may facilitate and improve emotional status and resili-
ence, by experiencing more positive feelings and attending
to the positive elements of life [46].
Another finding was that good social support was as-

sociated with better physical and mental health and to
better SWB. Yang and al. [47] also demonstrated that so-
cial support has a positive relationship with physical and
psychological well-being. Controlling for demographic
variables, Tang et al. [42] found that in a group of dia-
betes patients social support was a positive predictor of
quality of life. The positive relationship between social
support and HRQL, in cancer patients underscores the
importance of social support as a beneficial resource in
sustaining an acceptable HRQL [48].
This study analysed simultaneously and found associa-

tions between psychosocial variables and HRQL, in dif-
ferent subgroups of chronic diseases treated together
(metabolic, neurologic and cancer). We found that the
three subgroups had similar psychosocial predictors of
HRQL. In all subgroups, more positive affect was associ-
ated with better general well-being and mental health.
People that feel-good spiritually experience had better
SWB. In the metabolic and neurologic chronic disease
subgroup, it was found that adequate treatment adher-
ence were associated with better physical health. Social
support was a better predictor of physical health in the
metabolic and cancer disease subgroup. In general, in all
subgroups, negative affect behaves as a negative pre-
dictor of HRQL.
The predictors of HRQL for all groups of chronic dis-

eases are similar to those found in different chronic dis-
ease subgroups: positive affect, social support, treatment
adherence and spirituality. Patients who had more posi-
tive affect, additional social support, and adequate treat-
ment adherence or feel-good spirituality, handled disease
conditions better and consequently had a better HRQL.
Conclusions
This work was an attempt to identify psychosocial factors
associated with HRQL in persons with chronic diseases.
This study contributed to understanding and improving
the processes associated with HRQL, which is relevant for
health care providers, and chronic diseases support. A bet-
ter understanding of the psychosocial factors that simplify
the daily lives of patients ought to lead to better control of
the disease, which should lead to better outcomes for pa-
tients, and reduced treatment costs.

Abbreviations
GWB: General well-being; IQOLA: International quality of life assessment;
LOT-R: Life orientation test-revised; MANCOVA: Multivariate analysis of
covariance; MOS: Medical outcomes study; MH: Mental health; NA: Negative
affect; PA: Positive affect; PANAS: Positive and negative affect schedule;
PH: Physical health; HRQL: Quality of life; SF-36: Short-form health survey;
SWB: Subjective well-being.

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

Authors’ contributions
EV was involved in the design of the study, performed the statistical analyses
and drafted the manuscript. DM was involved in the discussion of statistical
analysis contents and in the revision of the manuscript for intellectual
contents. JPR conceived the study and was involved in the revision of the
manuscript for intellectual contents. IS, LP, RM, HC and AMS were involved
the recruitment of patients and collection of clinical data. All authors
approved the final manuscript.



Vilhena et al. Health and Quality of Life Outcomes 2014, 12:3 Page 10 of 11
http://www.hqlo.com/content/12/1/3
Acknowledgments
The authors would like to thank all patients and their doctors for their
participation in the study. This study was supported by a grant from the
Fundação para a Ciência e Tecnologia (PTDC/PSI/71635/2006, PTDC/PSI/
73175/2006, SFRH/PROTEC/49284/2008).

Author details
1Sciences Department, School of Technology, Polytechnic Institute of Cávado
and Ave (IPCA), Barcelos, Portugal. 2Doctoral Program in Biomedical Sciences,
Institute of Biomedical Sciences Abel Salazar (ICBAS), University of Porto (UP),
Porto, Portugal. 3Institute of Public Health (ISPUP), University of Porto, Porto,
Portugal. 4Faculty of Psychology and Educational Sciences (FPCE), University
of Porto (UP), Porto, Portugal. 5Department of Political Science and Behavior,
Faculty of Humanities and Social Sciences, University of Fernando Pessoa,
Porto, Portugal. 6ESTeSL Polytechnic Institute of Lisbon (IPL), Lisboa, Portugal.
7UMIB/ICBAS and Hospital Santo António/CHP, Porto, Portugal. 8Population
Studies Department, Institute of Biomedical Sciences Abel Salazar (ICBAS),
University of Porto, Portugal, Porto, Portugal.

Received: 25 June 2013 Accepted: 20 December 2013
Published: 9 January 2014
References
1. CDC: What Are chronic diseases? www.cdc.gov/chronicdisease/resources/

publications/aag/chronic.htm (Last accessed May 2013).
2. de Ridder D, Geenen R, Kuijer R, Van Middendorp H: Psychological

adjustment to chronic disease. Lancet 2008, 372(9634):246–255.
3. Stanton AL, Revenson TA, Tennen H: Health psychology: psychological

adjustment to chronic disease. Annu Rev Psychol 2007, 58:565–592.
4. CDC: Health-related quality of life (HRQL). www.cdc.gov/hrqol/

(Last accessed November 2013).
5. Health People 2020: Health-Related Quality os Life and Well-Being.

Foundation Health Measure Report; 2010. www.healthypeople.gov/2020/
about/QoLWBabout.aspx (Last accessed September 2013).

6. Zhang JP, et al: A study on the subjective well-being and its influential
factors in chronically ill inpatients in Changsha China. Appl Nurs Res 2009,
22(4):250–257.

7. Tsakogia Z, et al: The effect of dispositional optimism in HRQOL in
patients with chronic musculoskeletal pain conditions in Greece. Appl Res
Qual Life 2011, 6(1):53–70.

8. Moreno-Jimenez B, et al: The influence of personality factors on health-
related quality of life of patients with inflammatory bowel disease.
J Psychosom Res 2007, 62(1):39–46.

9. Diener E, Oishi S, Lucas R: Personality, culture, and subjective well-being:
emotional and cognitive evaluations of life. Annu Rev Psychol 2003,
54:403–425.

10. Scheier MF, Carver CS: Dispositional optimism and physical well-being -
the influence of generalized outcome expectancies on health. J Pers
1987, 55(2):169–210.

11. Mazanec SR, Daly BJ, Douglas SL, Lipson AR: The relationship between
optimism and quality of life in newly diagnosed cancer patients.
Cancer Nurs 2010, 33(3):235–43.

12. Wrosch C, Scheier MF: Personality and quality of life: the importance of
optimism and goal adjustment. Qual Life Res 2003, 12:59–72.

13. Singh K, Jha SD: Positive and negative affect, and grit as predictors of
happiness and life satisfaction. J Ind Acad Appl Psychol 2008, 34:40–45.

14. Finfgeld-Connett D: Clarification of social support. J Nurs Scholarsh 2005,
37(1):4–9.

15. Bartlett SJ, Piedmont R, Bilderback A, Matsumoto AK, Batho JM: Spirituality,
well-being, and quality of life in people with rheumatoid arthritis.
Arthritis Rheum 2003, 49(6):778–783.

16. Jafari E, Najafi M, Sohrabi F, Dehshiri GR, Soleymani E, Heshmati R: Life
satisfaction, spirituality well-being and hope in cancer patients. Wcpcg
2010, 5:1362–1366.

17. Finkelstein FO, West W, Gobin J, Finkelstein SH, Wuerth D: Spirituality,
quality of life and patient. Nephrol Dial Transplant 2007, 22:2432–2434.

18. Dunbar-Jacob J, Mortimer-Stephens MK: Treatment adherence in chronic
disease. J Clin Epidemiol 2001, 54:57–60.

19. Carver CS, Scheier MF, Segerstrom SC: Optimism. Clin Psychol Rev 2010,
30(7):879–889.
20. Ho MY, Cheung FM, Cheung SF: The role of meaning in life and optimism
in promoting well-being. Personal Individ Differ 2010, 48(5):658–663.

21. Kelsey KS, DeVellis B, Begum M, Belton L, Hooten EG, Campbell M: Positive
affect, exercise, and self-reported health in blue-collar women. Am J
Health Behav 2006, 30:199–207.

22. Frazier PA, Tix AP, Barron KE: Testing moderator and mediator effects in
counseling psychology research. J Couns Psychol 2004, 51(1):115–134.

23. Soest V, et al: Validating the use of anchoring vignettes for the correction
of response scale differences in subjective questions. J Royal Stat Soc
Ser-Stat Soc 2011, 174:575–595.

24. Sen A: Health: perception versus observation. Br Med J 2002, 324(7342):860–861.
25. Ferreira-Valente MA, Pais-Ribeiro JL, Jensen MP: Validity of four pain

intensity rating scales. Pain 2011, 152:2399–2404.
26. Scheier MF, Carver CS, Bridges MW: Distinguishing optimism from

neuroticism (and trait anxiety, self-mastery, and self-esteem) - a reevaluation
of the life orientation test. J Pers Soc Psychol 1994, 67(6):1063–1078.

27. Pais Ribeiro J, Pedro L: Contribuição para a análise psicométrica e
estrutural da escala revista de avaliação do optimismo (escala de
orientação para a vida revista-EOR-R) em doentes com esclerose
múltipla. In Actas do 6° Congresso Nacional de Psicologia da Saúde. Edited
by Leal I, Pais Ribeiro J, Neves S.; 2006:133–139.

28. Watson D, Clark LA, Tellegen A: Development and validation of brief
measures of positive and negative affect: the PANAS scales. J Pers Soc
Psychol 1988, 54(6):1063–70.

29. Galinha IC, Pais Ribeiro JL: Contribuição para o estudo da versão
portuguesa da Positive and Negative Affect Schedule (PANAS):
II – Estudo psicométrico. Análise Psicológica 2005, 2(XXIII):219–229.

30. Pinto C, Pais Ribeiro J: Construção de uma escala de avaliação da
espiritualidade em contextos de saúde. Arq Med 2007, 21(2):47–53.

31. Ponte AC, Pais Ribeiro J: Estudo preliminar das propriedades métricas do
mos social support survey. In Actas do 7° congresso nacional de psicologia
da saúde. Edited by Leal I, Silva I, Marques S.; 2008:53–56.

32. Sherbourne CD, Stewart AL: The MOS social support survey. Soc Sci Med
1991, 32(6):705–14.

33. Pais-Ribeiro J, Ponte AC: Propriedades métricas da versão portuguesa da
escala de suporte social do MOS (MOS Social Support Survey) com
idosos. Psicologia, Saúde & Doenças 2009, 10(2):163–174.

34. Morisky D, Green L, Levine D: Concurrent and predictive validity of a
selfreported measure of medication adherence. Med Care 1986, 24:67–74.

35. Delgado A, Lima M: Contributo para a avalição concorrente de uma
medida de adesão aos tratamentos. Psicologia, Saúde & Doenças 2001,
2(2):81–100.

36. Ware JE, Snow KK, Kosinski M, Gandek B: SF-36 health survey: manual and
interpretation guide. Boston: The Health Institute. New England Medical
Center; 1993.

37. Keller SD, Ware J, Bentler PM, Aaronson NK, Alonso J, Bjorner JB, Brazier J,
Bullinger M, Kaasa S, Leplège A, Sullivan M, Gandek B: Use of structural
equation modeling to test the construct validity of the SF-36 health
survey in Ten countries: results from the IQOLA project. J Clin Epidemiol
1998, 51(11):1179–1188.

38. Ferreira P: Criação da versão portuguesa do MOS SF-36: Parte
I -Adaptação Cultural e linguística. Acta Med Port 2000a, 13:55–66.

39. Ferreira P: Criação da versão portuguesa do MOS SF-36: Parte II - Testes
de validade. Acta Med Port 2000b, 13:55–66.

40. Pais Ribeiro J, Cummins R: O bem-estar pessoal: estudo de validação da
versão portuguesa da escala. In Actas do 7° congresso nacional de
psicologia da saúde. Edited by Leal I, Pais Ribeiro J. Lisboa: I.S.S.M., ISPA;
2008:505–508.

41. Tabachnick B, Fidell L: Using Multivariate Statistics. 3rd edition. New York:
HarperCollins College Publishers; 1996.

42. Tang TS, Brown MB, Funnell MM, Anderson RM: Social support, quality of
life, and self-care behaviors among african americans with type 2
diabetes. Diabetes Educ 2008, 34(2):266–276.

43. Visser A, Garssen B, Vingerhoets A: Spirituality and well-being in cancer
patients: a review. Psychooncology 2010, 19(6):565–572.

44. Conversano C, Rotondo A, Lensi E, Vista OD, Arpone F, Reda MA: Optimism
and its impact on mental and physical well-being. Clin Pract Epidemiol
Mental Health 2010, 6:25–29.

45. Hu J, Gruber KJ: Positive and negative affect and health functioning
indicators among older adults with chronic illnesses. Issues Ment Health
Nurs 2008, 29(8):895–911.

www.cdc.gov/chronicdisease/resources/publications/aag/chronic.htm
www.cdc.gov/chronicdisease/resources/publications/aag/chronic.htm
www.cdc.gov/hrqol/
http://www.healthypeople.gov/2020/about/QoLWBabout.aspx
http://www.healthypeople.gov/2020/about/QoLWBabout.aspx


Vilhena et al. Health and Quality of Life Outcomes 2014, 12:3 Page 11 of 11
http://www.hqlo.com/content/12/1/3
46. Bartlett SJ, Piedmont R, Bilderback A, Matsumoto AK, Bathon JM: Spirituality
and well-being in persons with Rheumatoid Arthritis (abstract). Arthritis
Rheum 2001, 44(Suppl382).

47. Yang J, Li SJ, Zheng YL: Predictors of depression in Chinese community-
dwelling people with type 2 diabetes. J Clin Nurs 2009, 18(9):1295–1304.

48. Cai CF, Zhou ZK, Yu LP, Wan YH: Predictors of the health-related quality
of life of patients who are newly diagnosed with lung cancer in China.
Nurs Health Sci 2011, 13(3):262–268.

doi:10.1186/1477-7525-12-3
Cite this article as: Vilhena et al.: Psychosocial factors as predictors of
quality of life in chronic portuguese patients. Health and Quality of Life
Outcomes 2014 12:3.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients and design

	Measures
	Socio-demographic and clinical variables
	Psychosocial variables

	Positive and negative affect
	Spirituality
	Social support
	Treatment adherence
	Outcome variables

	Subjective well-being

	Statistical analysis
	Results
	Participant characteristics
	Associations between psychosocial variables and HRQL and SWB
	MANCOVA analysis
	Subgroups of chronic diseases
	Chronic metabolic disease
	Chronic neurologic disease
	Cancer chronic disease


	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


