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Introduction

Abstract

Within the framework of the health-belief model, some studies exist investigat-
ing the association between illness-specific psychosocial factors and the use of
cancer screenings. However, studies investigating the association between general
psychosocial factors and the use of cancer screenings are missing. Thus, this
study aimed at examining the association between well-established general psy-
chosocial factors and the use of cancer screenings. Data were gathered from a
large, population-based sample of community-dwelling individuals aged 40 and
above in Germany (n = 7673; in 2014). Loneliness, cognitive well-being, affec-
tive well-being (negative and positive affect), optimism, self-efficacy, self-esteem,
self-regulation, perceived autonomy, perceived stress, and perceived social exclu-
sion were used as general psychosocial factors. Furthermore, individuals were
asked whether they regularly underwent early cancer screening in the past years
(yes; no). A total of 65.6% of the individuals used cancer screening. Adjusting
for sociodemographic factors, self-rated health, morbidity and lifestyle factors,
multiple logistic regressions revealed that the use of cancer screening is positively
associated with decreased loneliness, cognitive well-being, optimism, self-efficacy,
self-esteem, self-regulation, perceived autonomy, decreased perceived stress, de-
creased perceived social exclusion, and positive affect, while it is not associated
with negative affect. This study stresses the strong association between general
psychosocial factors and the use of cancer screening. This knowledge might be
fruitful to address individuals at risk for underuse.

screenings are voluntary, but numerous cancer screenings
are paid by statutory health insurances. Internationally,

Besides cardiovascular diseases, cancer is one of the lead-
ing causes of death [1]. Since several types of cancer are
more common in older adults, the growing number of
individuals in old age will most likely increase the preva-
lence of cancer [2]. Nevertheless, the survival rates of
patients suffering from cancer increased in the past years,
often attributed to advances in cancer therapy and pre-
vention strategies [3]. While primary prevention aims at
reducing the incidence of a disorder, secondary prevention
aims at early detection and treatment of diseases. A well-
known secondary prevention strategy is cancer screening
including Papanicolaou smear, mammography screening,
or colorectal cancer screening. In Germany, cancer
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the World Health Organization has defined criteria and
created guidelines for screenings [4]. In line with these
guidelines, in Germany, screenings are only paid by statu-
tory health their
confirmed.

insurances when efficacy was

Like in many other countries, the use of cancer screen-
ings is actively promoted by the government in Germany
[5]. Nevertheless, these screenings are used infrequently.
For example, 62.9% of the individuals aged 40—85 years
in Germany reported to regularly use cancer screenings
in the past years, with marked sex differences (women:
72.6%, men: 52.6%) [6]. Besides sex, the use of cancer
screening is positively associated with age [7, 8]. Moreover,
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Psychosocial Factors and Use of Cancer Screening

the use of cancer screening is positively associated with
education [8]. Furthermore, it has been demonstrated that
there is an association between need factors (self-rated
health and morbidity) and use of cancer screening [9,
10]. Many studies focused on socioeconomic predictors
for preventive screenings [11, 12] or used the Andersen
and Newman theoretical framework [13].

Beyond these associations, several studies used the health-
belief model to examine the association between psycho-
social variables and the use of cancer screening. For
example, it was found that beliefs in the efficacy of screen-
ings (perceived benefit) or optimism about cancer were
associated with the use of cancer screening [14-17].
However, these studies mainly focused on illness-specific
psychosocial factors. Thus, studies are missing investigating
the association between more general psychosocial factors
(such as general self-efficacy, self-esteem, perceived social
exclusion, affective well-being, or general optimism).
However, it appears plausible that these general psycho-
social factors are strongly related with health-related or
health-promotion behavior including eating a healthy diet,
exercising regularly, moderate alcohol intake, getting suf-
ficient rest, and, more generally, health responsibility
behaviors [18-20]. Hence, we assume that general psy-
chosocial factors are also associated with the use of cancer
screening.

Consequently, using a large, population-based sample
of community-dwelling individuals aged 40 and over, we
aimed at examining the association between general well-
established psychosocial factors (loneliness, cognitive well-
being (CWB), affective well-being (AWB, negative (NA)
and positive affect (PA)), optimism, self-efficacy, self-
esteem, self-regulation, perceived autonomy, perceived
stress, and perceived social exclusion) and the use of
cancer screening. Knowing general psychosocial factors
that are associated with the use of cancer screening might
be fruitful to address individuals at risk for underuse
[21].

In order to get a general idea about these general psy-
chosocial factors used in our study, these factors are shortly
defined as follows [22]: Loneliness is the state that an
individual’s social network is smaller than desired. While
CWB (life satisfaction) refers to the cognitive evaluation
of the life as a whole, affective well-being refers to PA
(emotions such as joy) and NA (emotions such as anger).
Optimism is the belief that rather good things than bad
things will occur. Self-efficacy is defined as the belief in
one’s abilities to change. Self-regulation is characterized
by controlled processing (based on the theory of selection,
optimization, and compensation (SOC)). For example,
individuals scoring high in self-regulation are more willing
to delay short-term satisfaction to meet long-term needs.
Perceived autonomy in old age is mainly defined as the
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experience of choice. Perceived stress is characterized as
the degree to which situations in one’s life are viewed as
stressful. Perceived social exclusion is the feeling that one
does not belong to the society.

Methods

Sample

In our study, data were gathered from the fifth wave
(2014) of the German Ageing Survey (DEAS), funded by
the Federal Ministry for Family Affairs, Senior Citizens,
Women and Youth (BMFSF]). Starting in 1996, it is a
population-based survey among individuals aged 40 and
above. Data were collected about occupational status, life
contexts, social ties, income, health, general psychosocial
factors, and so forth. In total, 7673 individuals filled out
the drop-off questionnaire in 2014 and provided data on
cancer screening. The response rate for participants who
had already taken part before was 61% in 2014, the
response rate for first-time participants was 25%. The
response rate of this survey is comparable to other survey
studies conducted in Germany. More details about this
survey were provided elsewhere [23]. Since we were inter-
ested in a comprehensive description of the German
population in 2014, we used the fifth wave of the DEAS
that provided data on perceived social exclusion, perceived
stress, perceived autonomy and self-regulation. Prior to
the interview, written informed consent was given.

Please note that an ethical statement for this study was
not necessary because criteria for the need of an ethical
statement were not met (risk for the respondents, lack
of information about the aims of the study, examination
of patients). The principles outlined in the Helsinki
Declaration were followed.

Dependent variable

To quantify the use of cancer screening, individuals were
asked whether they regularly underwent early cancer screen-
ing in the past years (yes; no).

Independent variables: Psychosocial factors

NA and PA were quantified using the positive and nega-
tive affect schedule (PANAS) [24] which has excellent
psychometric properties [25]. The PANAS consists of 10
items (in each case from 1 = “very slightly or not at
all” to 5 = “extremely”). An index (1-5) was created
for (1) PA and (2) NA by averaging the score of the
corresponding items, with higher values representing higher
PA as well as higher NA. In our study, Cronbach’s Alpha
was 0.87 for the PANAS.

© 2017 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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CWB was measured by the well-validated [26]
Satisfaction with Life Scale (SWLS) [27]. The scale com-
prises five items about their satisfaction with life as a
whole, each ranging from 1 = “strongly agree” to 5 =
“strongly disagree” (index score from 1 to 5, with higher
values reflecting higher CWB). Cronbach’s Alpha was 0.86
in our study.

Loneliness was quantified using a short version [28]
(six items) of the well-validated De Jong Gierveld Loneliness
Scale [29] (11 items). The short version distinguishing
between emotional and social loneliness (both with 3
items) has proven to be valid and reliable [30]. Items
range between 1 (strongly agree) and 4 (strongly disagree).
An index value (1-4) was created by averaging the items.
The higher the values, the higher the loneliness (Cronbach’s
Alpha = 0.83).

Optimism was assessed using a validated scale (five
items, ranging from 1 = “strongly agree” to 4 = “strongly
disagree”) developed by Brandtstidter and Wentura [31].
The index score also ranges from 1 to 4, with higher
values  reflecting  high (Cronbach’s
Alpha = 0.84).

Perceived social exclusion was measured using a scale
(four items, ranging from 1 to 5) developed by Bude
and Lantermann [32]. The higher the index score (1-5),
the higher perceived social exclusion. Cronbach’s Alpha
was 0.88.

Perceived autonomy was quantified using a scale devel-
oped by Schwarzer [33], consisting of four items (index
score from 1 to 5). High values of the index correspond
with high perceived autonomy (Cronbach’s Alpha = 0.81).

A measure of perceived stress developed by Cohen et al.
[34] was used. It consists of four items, with higher values
reflecting higher self-rated stress. The index score ranges
from 1 to 5 (high values indicate high subjective stress).
Cronbach’s Alpha was 0.70.

Self-regulation was measured using a scale by Ziegelmann

optimism

and Lippke [35] which was based on a scale originally
developed by Freund and Baltes [36]. Self-regulation is
based on the theory of SOC. The validated scale covers
four items (higher values reflect higher self-regulation;
index score from 1 to 5; Cronbach’s Alpha was 0.78).

The validated Rosenberg scale [37], consisting of 10
items (from 1 = “strongly
disagree”), was used to assess self-esteem. By averaging
the items, an index score (1-4) was generated. Higher
values correspond to a greater level of self-esteem
(Cronbach’s Alpha was 0.84).

According to Schwarzer and Jerusalem [38, 39], self-
efficacy was quantified (five items, each from 1 = “strongly
agree” to 4 = “strongly disagree”). An index score (1-4)
was computed by averaging the items. High values reflect
high self-efficacy. Cronbach’s alpha was 0.75.

“strongly agree” to 4 =

© 2017 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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Table 1. Descriptive statistics (n = 7673; Germany, in 2014)

N (%)/Mean (SD);

Variable Range

Female (Ref.: Male): N (%)
Age: Mean (SD); Range
Employment status': N (%)

3916 (51.0)
64.3 (11.2); 40-95

Working 2837 (37.0)
Retired 4149 (54.1)
Not employed 684 (8.9)

(
(
Married, living together with spouse?: N (%) 5374 (70.2)
Monthly net equivalence income in Euro: 1948.9 (1379.6)
Mean (SD); Range
East Germany (Ref.: West Germany): N (%)
Sports at least once a week (Ref.: Sports less
than once a week)*: N (%)
Body Mass Index (BMI)>: Mean (SD); Range
Current smoker (Ref.: No)®: N (%)
Daily alcohol consumption (Ref.: Less than
daily alcohol consumption)’: N (%)
Number of physical diseases®: Mean (SD);
Range
Self-rated health®: Mean (SD); Range
Loneliness'? [28]: Mean (SD); Range
Cognitive well-being' [SWLS [27]): Mean
(SD); Range
Positive affect'? (PANAS [24]): Mean (SD);
Range
Negative affect!3 (PANAS [24]): Mean (SD);
Range
Optimism' [31]: Mean (SD); Range 3.0(0.6)
Self-efficacy’® [38]: Mean (SD); Range 3.1(0.4)
Self-esteem® [37]: Mean (SD); Range 3.4 (0.4);
(0.5)
(0.5)

2516 (32.8)
4155 (54.2)

26.9 (4.6); 13.2-60.9
1366 (18.0)
919 (12.0)

2.6 (1.9); 0-11

Self-regulation'” [36]: Mean (SD); Range 4.0

Perceived autonomy'® [33]: Mean (SD); 4.5
Range

Perceived stress'? [34]: Mean (SD); Range 2.4 (

Perceived social exclusion?? [32]: Mean (SD); 2.6 (0.6)
Range

Use of cancer screening (Yes): N (%) 5034 (65.6)

13 missing values.
216 missing values.
3422 missing values.
41 missing value.
5135 missing values.
661 missing values.
716 missing values.
8115 missing values.
97 missing values.
10112 missing values.
1167 missing values.
1275 missing values.
1375 missing values.
1425 missing values.
1526 missing values.
169 missing values.
17151 missing values.
1859 missing values.
19109 missing values.
2092 missing values.
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Table 2. Pairwise correlations (with Bonferroni correction for multiple comparisons). (Germany, in 2014)
Sports at
least once
a week Daily alcohol
Married, Monthly East (Ref.: consumption
Use of living net Germany  Sports Body (Ref.: Less
cancer Female Retired together equivalence (Ref.: less than ~ Mass Current than daily
screening  (Ref.: (Ref.: Not with income in West once a Index smoker alcohol
(Ref.: no)  Male) Age Working)  employed  spouse Euro Germany)  week) (BMI) (Ref.: No)  consumption)
Use of cancer 1.00
screening
(Ref.: no)
Female (Ref.: 0.16%** 1.00
Male)
Age -0.01 —0.09*** 1.00
Retired (Ref.: -0.01 —0.09*** 0.78*** 1.00
Working)
Not employed -0.02 0. 11***  —0.13***  —-0.34*** 1.00
Married, living 0.10***  —0.14***  -0.02 -0.02 -0.02 1.00
together with
spouse
Monthly net 0.04 —-0.05* —0.09*** —0.13***  -0.07*** 0.09*** 1.00
equivalence
income in
Euro
East Germany 0.01 0.02 0.02 0.03 -0.01 -0.02 —0.19*** 1.00
(Ref.: West
Germany)
Sports at least 0.12%** 0.10***  -0.07*** -0.03 -0.03 0.04 0.15%** —0.11%** 1.00
once a week
(Ref.: Sports
less than once
a week)
Body Mass -0.02 —0.10*** 0.03 0.05** 0.02 0.02 —0.11%** 0.09***  —-0.18*** 1.00
Index (BMI)
Current smoker  —0.09***  -0.03 —0.25%**  —0.20%** 0.10***  -0.11***  -0.04 —-0.01 —0.15***  —0.03 1.00
(Ref.: No)
Daily alcohol -0.04* —0.19%** 0.08*** 0.08***  -0.04* 0.04 0.07*** -0.04 -0.02 -0.04 0.02 1.00
consumption
(Ref.: Less
than daily
alcohol
consumption)
Number of 0.02 —-0.04* 0.35%** 0.29***  -0.01 —0.06***  —0.14*** 0.03 —0.13*** 0.21***  —0.06***  0.02
physical
diseases
Self-rated -0.02 -0.02 0.13*** 0.13*** 0.04 -0.04 —0.15%** 0.06***  —-0.20*** 0.22%** 0.04 -0.01
health
Loneliness [28] —0.08***  —0.08*** —-0.06** -0.02 0.05* —0.11%**  —-0.09*** —0.08***  —-0.06*** 0.04 0.06***  0.01
Cognitive 0.09*** 0.03 O0.11%** 0.06***  —0.12*** 0.19%** 0.18%** -0.01 0.10*** —0.06*** -0.12***  0.01
well-being
(SWLS [27])
Positive affect 0.09*** 0.06***  —0.11*** -0.09*** -0.04 0.05* 0.15%** -0.01 0.16*** —0.08*** -0.01 -0.00
(PANAS [24])
Negative affect 0.02 0.14*** 0. 17*** —0.12*** 0.06*** -0.03 —0.07*** -0.09***  -0.01 -0.00 0.06**  -0.01
(PANAS [24])
Optimism [31] 0.06*** 0.01 —0.13***  —0.12***  -0.05** 0.09*** 0.16%** -0.04+ 0.13***  —0.06*** -0.04 -0.01
Self-efficacy 0.03 -0.01 -0.06*** -0.06*** -0.04 0.03 0.12%** -0.00 0.05* -0.02 0.00 -0.00
[38]
Self-esteem 0.08*** 0.04 -0.04 —0.05** —0.07*** 0.07*** 0.15%** 0.01 0.10*** —-0.08*** -0.04 -0.00
[37]
Self-regulation 0.04 0.03 0.04 0.04* —-0.04* -0.00 0.03 0.08*** 0.04 -0.00 -0.03 -0.02

[36]
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Number Perceived

of physical  Self-rated Cognitive Positive Negative Self- Self- Self- Perceived  Perceived  social

diseases health Loneliness  well-being  affect affect Optimism  efficacy esteem regulation  autonomy  stress exclusion
1.00

0.43*** 1.00
0.17*** 0.20%** 1.00
—0.20***  —0.32***  —0.49*** 1.00
—0.24***  —0.33***  —0.40*** 0.47*** 1.00
0.18*** 0.22%** 0.43%** —0.471%**  —0.31*** 1.00

—0.30***  -0.39***  -0.45%** 0.61*** 0.57***  —-0.39*** 1.00
—0.21***  —0.25***  —0.36%** 0.48*** 0.53***  —0.38*** 0.58*** 1.00

—0.25***  -0.29***  -0.53*** 0.54%*** 0.60***  —0.52*** 0.61*** 0.61*** 1.00

—0.11***  —0.13***  —0.29%** 0.37*** 0.42%**  —0.22%** 0.38*** 0.47x** 0.39*** 1.00

(Continues)
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Table 2. (Continued)

A. Hajek et al.

Sports at
least once
a week Daily alcohol
Married, Monthly East (Ref.: consumption
Use of living net Germany  Sports Body (Ref.: Less
cancer Female Retired together equivalence (Ref.: less than ~ Mass Current than daily
screening  (Ref.: (Ref.: Not with income in West once a Index smoker alcohol
(Ref.: no)  Male) Age Working)  employed  spouse Euro Germany)  week) (BMI) (Ref.: No)  consumption)
Perceived 0.04 0.13***  —0.08*** -0.07*** -0.00 —0.13*** 0.09*** 0.01 0.08***  —0.07*** 0.02 -0.02
autonomy
[33]
Perceived stress  —0.04* 0.06***  -0.03 -0.03 0.05* —0.08***  —0.16*** -0.00 —0.12*** 0.07*** 0.07*** -0.04+
[34]
Perceived social ~ -0.05** 0.02 0.02 0.04 0.10***  —0.09***  —0.17*** 0.05** —0.10*** 0.06*** 0.04 -0.03
exclusion [32]
Observations 6961

***P<0.001, **P<0.01, *P < 0.05, *P < 0.10.

Independent variables: Potential
confounders

Furthermore, we used numerous potential confounders
in our regression models including age, marital status
(married, living together with spouse, others (married,
living separated from spouse; divorced; widowed; never
married), and employment status (working; retired; not
employed). In addition, monthly net equivalence income
in Euro (new OECD scale) was used. The region was
considered distinguishing between West and East Germany,
the latter defined by the area of the former German
Democratic Republic. Moreover, subjective health as well
as morbidity was included. A self-rated scale (from 1 =
“very good” to 5 = “very bad”) was used to quantify
subjective health. The number of physical diseases (adapted
from the Charlson Comorbidity Index [40]) was used to
assess morbidity.

In addition, several lifestyle factors were included. The
self-reported Body Mass Index (BMI) was used. Furthermore,
alcohol consumption was measured as days with alcohol
consumption (e.g., beer, wine, sparkling wine, spirits, long
drinks) with “daily,” “several times a week,” “once a week,”
“l to 3 times a month,” “less often,” and “never.” It was
dichotomized (daily alcohol consumption (“daily”) vs. less
than daily alcohol consumption (otherwise)). Moreover, the
current smoking status (yes, daily; yes, sometimes; not
anymore; never been a smoker) was considered.
Furthermore, physical activities were quantified by asking
“How often do you do sports such as hiking, soccer, gym-
nastics, or swimming?” (daily; several times a week; once
a week; 1-3 times a month; less often). It was dichotomized
(at least once a week (daily; several times a week; once a
week) vs. less than once a week (otherwise)).

Categorical variables were dichotomized (e.g., smoking:
yes/no; binary variable) in main analysis for reasons of
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clarity. In sensitivity analysis, categorical variables with k
categories (e.g., frequency of alcohol consumption, smok-
ing status) were transformed into k-1 dummy variables
before being entered into the regression model. We also
controlled for social strata (lower class; lower middle class;
middle class; upper middle class; upper class [41]) in
further sensitivity analysis.

Statistical analysis

Pairwise Pearson correlations were computed to gain some
insight into the relationships between the variables.
Furthermore, multiple logistic regressions were used to
investigate the association between regressors and the
regular use of cancer screening in the past years. The
level of significance was fixed at 5%. Statistical analyses
were conducted using Stata 14.0 (StataCorp, College
Station, Texas).

Results

Sample characteristics

Sample characteristics are displayed in Table 1. In the
sample, mean age was 64.3 years (£11.2 years; 40-95).
Fifty-one percent of the individuals were females, 54.1%
of the individuals were retired, 67.2% lived in West
Germany, and 70.2% of the individuals were married,
living together with spouse. The mean monthly net equiva-
lence income in Euro was 1948.9 €. The percentage of
the individuals who exercised at least once a week was
54.2%. The mean BMI was 26.9 (+4.6). Twelve percent
of the individuals had daily alcohol intake, and 18.0%
of the individuals were current smokers. The mean number
of physical diseases was 2.6 (£1.9) and the mean self-rated

© 2017 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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Number Perceived
of physical = Self-rated Cognitive Positive Negative Self- Self- Self- Perceived  Perceived  social
diseases health Loneliness  well-being  affect affect Optimism  efficacy esteem regulation  autonomy  stress exclusion
—0.20***  —0.23***  -0.21*** 0.25%** 0.31***  —0.23*** 0.37*** 0.40*** 0.37*** 0.32%** 1.00

0.24%** 0.33*** 0.45%** —0.45%** —0.50*** 0.51***  —0.52***  —0.45***  _0.52***  —0.29***  -0.28***  1.00

0.22%** 0.24*** 0.50*** —0.42*** —0.41*** 0.41***  —0.48***  -0.39***  —0.60***  —0.22***  -0.26***  0.42*** 1.00

health was 2.5 (£0.8). A total of 65.6% of the individuals
regularly underwent early cancer screening in the past
years. Moreover, the general psychosocial factors (mean
and SD) are displayed in Table I.

Correlations

Pairwise Pearson correlations are depicted in Table 2. The
use of cancer screening was positively associated with
being female (r = 0.14, P < 0.001), married, living together
with spouse (r = 0.10, P < 0.001), exercising at least
once a week (r = 0.12, P < 0.001), and nonsmoking
(r = —0.14, P < 0.001). However, the outcome variable
was not significantly associated with age, daily alcohol
consumption, employment status, income, region, BMI,
number of physical diseases, and self-rated health.

As for general psychosocial variables, the use of cancer
screening was positively associated with less loneliness
(r = —0.08, P < 0.001), CWB (r = 0.09, P < 0.001), PA
(r = 0.09, P < 0.001), optimism (r = 0.06, P < 0.001),
self-esteem (r = 0.08, P < 0.001), and decreased perceived
social exclusion (r = —0.05, P < 0.01), whereas it was
not significantly related to NA, self-efficacy, self-regulation,
perceived autonomy, and perceived stress.

Regression analysis

Results of multiple logistic regressions are displayed in
Table 3. Adjusting for potential confounders, the regres-
sions showed that the use of cancer screening is positively
associated with decreased loneliness [OR: 0.81 (0.73-0.89)],
CWB [OR: 1.21 (1.12-1.31)], optimism [OR: 1.23 (1.11—
1.36)], self-efficacy [OR: 1.19 (1.05-1.34)], self-esteem [OR:
1.43 (1.25-1.64)], self-regulation [OR: 1.16 (1.04-1.28)],
perceived autonomy [OR: 1.16 (1.05-1.28)], decreased

© 2017 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

perceived stress [OR: 0.86 (0.79-0.94)], decreased perceived
social exclusion [OR: 0.84 (0.77-0.93)], and PA [OR: 1.38
(1.24-1.53)], but not with NA.

Furthermore, while the outcome variable was positively
associated with being female, age (in some model speci-
fications), income (in some model specifications), East
Germany, exercising at least once a week, nonsmoking,
and the number of physical diseases, it was not associated
with employment status, BMI, alcohol consumption, and
self-rated health.

In sensitivity analysis, categorical variables (e.g., smoking
status) were transformed into k-1 dummy variables before
being entered into the regression model. However, the
association between psychosocial factors and the use of
cancer screening remained almost the same in terms of
significance and effect sizes (results not shown, but avail-
able upon request). In further sensitivity analysis, we also
controlled for social strata. Again, results remained virtually
the same. However, self-efficacy was only marginally sig-
nificant [OR: 1.15 (0.98-1.33), P = 0.08].

Discussion

Main findings

Using a large, population-based sample of community-
dwelling individuals aged 40 and above in Germany, this
study aimed at examining the association between the
use of cancer screening and a number of general psy-
chosocial factors. Multiple logistic regressions revealed that
the use of cancer screening is positively associated with
decreased loneliness, CWB, optimism, self-efficacy, self-
esteem, self-regulation, perceived autonomy, decreased
perceived stress, decreased perceived social exclusion, and
PA, whereas it is not associated with NA.
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Previous research

Our findings regarding the association between general
well-established psychosocial factors and the use of cancer
screening extend previous knowledge about an association
between illness-specific beliefs in the efficacy of screenings
and use of cancer screening. Thus, based on the health-
belief model most of the previous studies discussed below
focused on illness-specific psychosocial factors and the
use of cancer screening, often in very specific samples.
Our data indicate that it is worth investigating the asso-
ciation between general psychosocial factors and the use
of cancer screening because these factors are associated
with our outcome measures.

In total, it is difficult to compare previous studies with
our findings since most of the previous studies focused
on illness-specific rather than more general psychosocial
factors which is worth repeating here. Thus, first, psy-
chosocial factors analyzed in our study will be discussed
in relation to existing studies investigating more general
psychosocial factors. Second, psychosocial factors will be
discussed in relation to existing studies in which more
illness-specific psychosocial factors were examined. Third,
psychosocial factors, where there is very little evidence at
all, will be discussed.

As for loneliness, some studies investigating the associa-
tion between social ties and the use of cancer screening
exist. For example, Messina et al. [42] found that repeated
breast cancer screening was positively associated with
emotional/informational support and positive social inter-
actions in older women. In addition, Kinney et al. [43]
showed that social ties were positively associated with the
use of colorectal cancer screening in older women. In
total, our findings regarding loneliness confirm previous
studies undertaken in the United States.

In our study, the use of cancer screening was positively
associated with lower perceived stress. This might be
explained by the fact that stress is negatively associated
with health-promotion behavior [19]. Consequently, the
lower the perceived stress, the higher the probability of
using cancer screenings. However, Wardle et al. [44]
reported that perceived stress was not significantly associ-
ated with the intention to undertake bowel cancer screen-
ing. Another study also found that stress coping with the
environment was not significantly associated with prostate
cancer screening in African American men [45]. The find-
ings of these studies might be explained by the fact that
stress is positively associated with neuroticism [46]. This
factor is in turn positively related to higher health care
use [47]. Consequently, these negative factors might coun-
terbalance other health-related behaviors mentioned above.

Hay et al. [48] conducted a meta-analysis regarding
the association between worry about breast cancer and

© 2017 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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screening behavior. They found that nearly all studies
reported a positive relationship between cancer worry and
screening behavior. We found no association between the
more general NA and use of cancer screening. This might
be explained as follows: It has been demonstrated that
NA is strongly associated with depression as well as anxi-
ety [25]. This might be in accordance with another study
which found a nonsignificant association between general
anxiety and mammography use in women aged 18-74 years
[18]. In contrast, we obtained a positive association between
PA and the use of cancer screening which might be
explained by the link between PA and health-promotion
behavior [49]. However, more research is required to
clarify the different association between the use of cancer
screening and PA as well as NA.

Self-regulation was positively associated with the use
of cancer screening in our study. This is also in line with
Consedine et al. [50] investigating the association between
emotional factors and breast cancer screening in women.
They found that screening was positively associated with
self-regulation. A possible explanation might be that the
higher the self-regulation, the higher the willingness to
postpone satisfaction of short-term needs to satisfy long-
term needs. Consequently, individuals scoring high in
self-regulation might be more willing to undergo regularly
cancer screening to satisfy the long-term goal of staying
healthy. Hence, they might be more willing to deal with
short-term negative circumstances of cancer screenings
(e.g., “sacrificing” leisure time or unpleasant screening
procedure) to achieve long-term goals.

Regarding self-efficacy, several studies [51-53] have shown
that belief in the efficacy of screening is associated with
cancer screenings. In our study, it was found that general
self-efficacy was associated with the use of cancer screening.
This association might be explained by the fact that indi-
viduals scoring high in self-efficacy believe in their own
abilities to reach goals (e.g., quit smoking, or do breast
self-examination). Thus, it is highly plausible that self-efficacy
is strongly associated with the use of cancer screening.

Only a few studies have found that optimism was posi-
tively associated with cancer prevention [15, 54]. For
example, Wardle et al. [54] found that optimism was
positively associated with interest in participating in bowel
cancer screening in older adults. A positive association
was also found for the relation between optimism about
cancer prevention and colorectal as well as prostate cancer
[15]. Extending previous studies, our study found that
general optimism was associated with the use of cancer
screening. This might be mainly explained by the fact
that optimism is related with protective health behaviors
[55] such as eating a healthy diet [56]. It was suggested
that optimistic individuals are more likely to adopt as
well as maintain positive health behaviors [20, 57].

3035



Psychosocial Factors and Use of Cancer Screening

Yet, there is little evidence that self-esteem is associated
with the use of cancer screening. For example, it was
found that women with high levels of self-esteem have
more positive health beliefs on breast cancer screening
[58]. Our findings (positive association between use of
cancer screening and self-esteem) might be explained by
the fact low self-esteem is associated with a negative body
image [59]. This, in turn is linked with a decreased use
of cancer screening [60].

We found a positive association between CWB and
the use of cancer screening. Thus far, studies examining
the association between CWB and the use of cancer
screening are missing. A possible explanation might be
that CWB is strongly associated with health-related behav-
ior [61] which is in turn related to the use of cancer
screening.

Studies analyzing the relation between perceived social
exclusion and use of cancer screening are missing. However,
it was shown that ethnic factors are associated with cervi-
cal cancer screening in a systematic review [62]. These
ethnic factors might be associated with stigmatization by
physicians or feelings of perceived social exclusion.
Consequently, these findings might be in accordance with
our findings showing a positive association between
decreased perceived social exclusion and the use of cancer
screening.

In our study, perceived autonomy was positively associ-
ated with the use of cancer screening. To the best of our
knowledge, no study has explicitly focused on the associa-
tion between autonomy and the use of cancer screening.
Since higher perceived autonomy is associated with greater
perceived freedom and higher physical health [63], it
appears plausible that autonomy is positively associated
with the use of cancer screening. Moreover, it is worth
noting that our findings regarding our control variables
(e.g., sex, smoking and drinking behavior as well as self-
rated health and morbidity) are mostly in accordance with
previous studies [64—66].

Strengths and limitations

This is the first study focusing on the association between
numerous general psychosocial factors and the use of
cancer screening. Data were gathered from a large, rep-
resentative study of community-dwelling individuals aged
40 and over. Well-established and widely used general
psychosocial constructs were applied. Furthermore, numer-
ous important independent variables (e.g., sociodemo-
graphic variables, need factors as well as lifestyle variables)
were included in regression models.

Nevertheless, this study has several limitations. This is
a cross-sectional study, thus limiting our ability to deter-
mine cause-and-effect relations. Longitudinal studies are
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needed in order to measure the influence of general psy-
chosocial factors on the use of cancer screening. As these
general psychosocial factors are potentially modifiable, this
is important to develop interventional strategies.
Furthermore, instrumental variable approaches can be used
to deal with endogeneity issues (e.g., simultaneity bias).
However, these approaches rest on very strong assump-
tions. When these strong assumptions are not fulfilled
(e.g., weak instruments), estimates are heavily biased.
Therefore, instrumental variable approaches were not used
in this study. Moreover, we cannot distinguish between
the different types of cancer screenings for reasons of
data availability in the German Ageing Survey. However,
our findings provide some insights into the association
between numerous general psychosocial factors and the
use of cancer screening in general (based on a large,
nationally representative sample with established measures
for the psychosocial variables). Nevertheless, future studies
are required to disentangle the association between general
psychosocial factors and different types of cancer screen-
ings such as colorectal cancer screening or breast cancer
screening. It might be the case that the relationship with
psychosocial factors investigated in this study depends on
the type of screening.

Conclusions

Even though cancer screenings are voluntary, they are
often actively promoted by the governments of countries.
However, many screenings are used infrequently. To facili-
tate addressing this potential problem, it is important to
address persons at risk for underuse of cancer screening.
Knowing general psychosocial factors that are associated
with the use of cancer screening might be fruitful to
address these individuals.
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