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ABSTRACT
Objectives  Receiving a false positive in colorectal cancer 
screening is associated with psychosocial consequences, 
yet the reasons why some people are more affected than 
others remain unclear. This study examines the association 
between sociodemographic factors and psychosocial 
consequences among screening participants with false 
positives in colorectal cancer screening.
Design  Prospective cohort study.
Participants  1432 screening participants with positive 
faecal immunochemical test (FIT) screening with a follow-
up colonoscopy with either no abnormalities or benign 
polyps (low or medium-high risk).
Outcome measures  We measured psychosocial 
consequences with the Consequences Of Screening 
– ColoRectal Cancer (COS-CRC) questionnaire, after 
the positive FIT but before the follow-up colonoscopy 
and again 1 year later. Sociodemographic factors were 
obtained from national registers and included sex, age, 
urbanicity, educational level, occupational status, income, 
assets, cohabitation status and Charlson Comorbidity 
Index. Psychosocial consequences were measured 
before colonoscopy (baseline) and 1 year after, and 
sociodemographic factors were assessed at baseline.
Results  We tested 19×2×3=114 associations between 
the sociodemographic factors and psychosocial 
consequences within the three groups of false positives 
and five associations were significant. We found that 
for participants with medium- and high-risk polyps, 
experiencing short-term psychosocial consequences 
was significantly associated with having a university 
degree compared with secondary school (OR=5.04 (1.38; 
18.37), p=0.0142) and being unemployed compared with 
being employed (OR=5.61 (1.42; 22.14), p=0.0139). For 
participants with low-risk polyps, long-term consequences 
were significantly associated with the mid-income quartile 
(OR=2.32 (1.13; 4.76), p=0.0224) and the highest income 
quartile (OR=5.47 (1.13; 26.48), p=0.0349) compared with 
the lowest quartile. For participants with no abnormalities, 
there was an association between short-term psychosocial 
consequences and having comorbidities compared with 
none (OR=2.95 (1.13; 7.71), p=0.0277).
Conclusion  This study found few significant 
associations between psychosocial consequences and 
sociodemographic factors and with no apparent pattern 
in these. This suggests no strong evidence that specific 

sociodemographic groups should be especially vulnerable 
to experiencing psychosocial consequences after a false-
positive result from colorectal cancer screening. Thus, 
there is currently weak evidence for identifying screening 
participants at higher risk for psychosocial consequences 
and developing targeted interventions to reduce 
psychosocial consequences.

INTRODUCTION
Colorectal cancer screening has been imple-
mented in many countries. In Denmark, 
adults aged 50–74 are invited to screening 
with faecal immunochemical test (FIT) bien-
nially and colonoscopy as a follow-up proce-
dure. Colorectal screening aims to detect 
early stages of cancer and polyps that might 
develop into cancer.

However, not all polyps develop into 
colorectal cancer and can be cases of overdi-
agnosis, and screening will necessarily cause 
false-positive screening results.1 2 A false-
positive result is defined as receiving a diag-
nosis of polyps or no abnormalities after an 
initial positive screening test. Such false posi-
tives have proven to cause psychosocial conse-
quences, including anxiety, negative impact 
on sexuality and behaviour, and changes in 
social relations and existential values.3–9 Such 
harms of screening have historically been 
under-investigated but are important for 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ An important strength of this study is the longitu-
dinal design, ensuring temporality in associations.

	⇒ The measurement of psychosocial consequences 
was done with a rigorously-validated questionnaire.

	⇒ Potential for selection bias in who participates in 
health research; healthy worker bias.

	⇒ Potential issues resulting from type 1 errors due to 
multiple testing.
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informed decision-making about screening—both at an 
individual and structural level.

Not everyone will be affected psychosocially by 
receiving a false-positive result in screening, while others 
will be psychosocially harmed decades later.4 10 Socio-
demographic factors have previously been described as 
predictors of psychosocial consequences following false-
positive screening results in various cancer screening 
programmes.11–15 Reasons for this relationship might be 
explained by the fact that some sociodemographic factors 
increase general vulnerability, while other factors increase 
resilience and thus the given individual’s ability to cope 
with a given stressor such as a false-positive screening 
result.16 Identifying which factors are associated with 
psychosocial consequences can help us target interven-
tions to reduce unintended negative consequences, 
and inform future intervention studies on psychosocial 
consequences.17

This study examines the association between sociode-
mographic factors and psychosocial consequences of 
following false-positive screening results in colorectal 
cancer screening. This study uses a prospective design and 
a validated outcome questionnaire to measure psychoso-
cial consequences.

METHODS
This study is reported in accordance with the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology (STROBE) guideline.18 This study is a prospective 
cohort study with questionnaire and national register 
data.

Context
This study was conducted following the implementation 
of the Danish Colorectal Cancer Screening Programme 
in 2014. In the first screening round, all adults aged 
50–74 were during a period of 4 years invited to screening 
with the FIT. The implementation was quasi-randomised 
based on birth month.19 The standard diagnostic proce-
dure following a positive FIT is a colonoscopy, where 
potential polyps are identified and removed. During the 
first 4 years of screening, about 1.2 million FITs were anal-
ysed and the mean yearly FIT positive rate was 6.9%.20 In 
Denmark, the individual will receive a test result within 
10 days from delivering the test. In case the test is posi-
tive, the individual will be offered a colonoscopy within 
14 days.

Survey administration and sampling
We sampled among all participants with a positive FIT 
in one of the five regions of Denmark: Region Zealand 
from April to September 2017. We counted all positive 
FIT without cancer as false-positive results, that is, partici-
pants with no abnormalities and participants with benign 
polyps. We surveyed the study population at two time 
points: baseline in 2017 before the colonoscopy and 1 

year after the FIT was confirmed as a false positive with 
a colonoscopy.

Outcome measures
Psychosocial consequences were measured with the 
Consequences Of Screening – ColoRectal Cancer (COS-
CRC) questionnaire.21 COS-CRC is a condition-specific 
questionnaire validated to measure psychosocial conse-
quences of colorectal cancer screening. COS-CRC consists 
of two parts: short- and long-term consequences relating 
to the nature of the questions: short-term consequences 
include anxiety, sense of dejection, and negative impact 
on sleep, behaviour and sexuality.22 Long-term conse-
quences relate to changes to social relations, existential 
values and empathy (table 1). We modelled two outcomes 
based on COS-CRC: short- and long-term psychoso-
cial consequences comparing baseline sumscores with 
follow-up sumscores, and any increase in score indicated 
psychosocial consequences. This was coded as a binary 
variable.

We collected information about sociodemographic 
factors from Danish administrative electronic registers 
from start 2017. This information is registered by the 
Danish Authorities and is linked with an individual social 
security number/identifier.23 We included the following 
factors: sex, age, cohabitation status, urbanicity, educa-
tional level, occupational status, income, assets and 
Charlson Comorbidity Index (CCI). Health and demo-
graphic variables are updated in real time; for example, 
if a person receives a diagnosis with their health provider 
or changes their address, this is automatically uploaded in 
the relevant registers. Variables such as income, education, 
occupation and assets are updated yearly. These variables 
were selected based on a literature review that revealed 
that these factors were associated with psychosocial conse-
quences as well as extensive experience within the author 
group conducting interviews with people who have had 
false-positive results in cancer screening.3 4 11–15 21 24 25

Statistical methods
We estimated the association between psychosocial 
measures and sociodemographic factors using logistic 
regression models. We grouped false-positive results 
into three groups: no abnormalities, low-risk polyps and 
medium-high-risk polyps based on clinical characteris-
tics.6 26 Because of non-response to the questionnaires, 

Table 1  COS-CRC and scales

Part I—short-term 
consequences

Part II—long-term 
consequences

Scales Anxiety
Behaviour
Sense of dejection
Sleep
Taking mind off things

Relaxed/calm
Social relations
Existential values
Impulsivity
Empathy

COS-CRC, Consequences Of Screening – ColoRectal Cancer.
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the outcomes are not observed for a considerable part of 
the cohort. We controlled for such potential differential 
non-response by inverse probability weighting (IPW), 
that is, by analysing the participants with observed 
outcomes weighted with the inverse probability of being 
observed; the latter estimated from a logistic regression 
model on the investigated variables.27 To adjust the vari-
ance of the estimates to this weighting (overdispersed 
variance), Generalised Estimating Equations were 
used.28 29

To understand the contribution of each variable to 
the psychosocial consequences, we estimated the rela-
tive importance of each sociodemographic variable on 
the outcome.30 Relative importance is a division of the 
coefficient of determination (R²—here Tjur’s pseudo R2 
for logistic regression was used) of a full multivariable 
model into the contributions of the individual variables. 
This division is estimated by averaging the increase in R² 
adding a specific variable, over all possible models; this 
average increase is the contribution in terms of fit of the 
given variable. The relative importance is expressed in 
percentage of the R2 of the total model, that is, as the 
average increase in R² for a given variable divided by the 
total R².

To perform the analyses, we used SAS, V.9.4 (SAS Insti-
tute Inc., Cary, North Carolina, USA) and the r software 
package, V.3.4.1.31

Patient and public involvement
The Consequences Of Screening – ColoRectal Cancer 
(COS-CRC) questionnaire was developed in collabora-
tion with 16 screening participants who had false-positive 
results. No patients with colorectal cancer were involved 
in the development of this study.

RESULTS
A total of 51 204 were screened in Region Zealand in 2017; 
of these, 3710 were positive, 3381 underwent a colonoscopy, 
206 had colorectal cancer and the remaining 3175 had either 
polyps or no abnormalities. A total of 1854 screening partic-
ipants had a positive FIT in Region Zealand from April to 
September 2017 and of these 1071 (57.9%) responded to the 
survey before their colonoscopy.

1432 positive screening participants who had a colonos-
copy and did not have colorectal cancer were invited to 
the 1-year follow-up survey, where 954 (66.6%) responded 
(figure 1).

Groups were similar in regard to age and cohabitation status 
(table 2). There was a higher proportion of men among low-
risk polyps (52.7%) and medium-high-risk polyps (65.6%) 
compared with no abnormalities (49.6%). Participants 
with no abnormalities were more likely to live in rural areas 
compared with the polyp groups. Participants with medium-
high-risk polyps were more likely to be employed and to have 
low income and assets and less likely to be pensioners. Partic-
ipants with no abnormalities were slightly more likely to have 
a CCI ≥2.

Figure 1  Flowchart of study inclusion and response rate at 1-year follow-up. FIT, faecal immunochemical test.
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Main results
Table 3 shows the percentage of participants who reported 
psychosocial consequences.

Overall, 21.5% of participants reported short-term 
psychosocial consequences and 59.1% reported long-
term consequences (table 3). Table 4 and figure 2 show 
the association between sociodemographic variables and 

the short- and long-term psychosocial consequences for 
no abnormalities, low-risk polyps and medium-high-risk 
polyps.

Short-term psychosocial consequences
For participants with no abnormalities, there was only a 
significant association between short-term consequences 
and CCI; participants had higher odds of short-term 

Table 2  Sociodemographic characteristics

Variable Value

All
n=1432
Count (%)

No abnormalities
n=502
Count (%)

LR polyps
n=374
Count (%)

MHR polyps
n=556
Count (%)

Age Mean (SD) 65.2 (5.9) 65.1 (6.1) 64.9 (5.9) 65.6 (5.7)

Sex Male 811 (56.6) 249 (49.6) 197 (52.7) 365 (65.6)

Female 621 (43.4) 253 (50.4) 177 (47.3) 191 (34.4)

Cohabitation status Living alone 398 (27.8) 150 (29.9) 114 (30.5) 134 (24.1)

Living with partner or family 1034 (72.2) 352 (70.1) 260 (69.5) 422 (75.9)

Urbanicity Capital city 93 (6.5) 35 (7.0) 23 (6.2) 35 (6.3)

Small city 585 (40.9) 190 (37.8) 161 (43.0) 234 (42.1)

Rural 754 (52.6) 277 (55.2) 190 (50.8) 287 (51.6)

Occupational status Employed 538 (37.6) 167 (33.3) 159 (42.5) 212 (38.1)

Unemployed 153 (10.7) 64 (12.7) 41 (11.0) 48 (8.6)

Pensioner 741 (51.7) 271 (54.0) 174 (46.5) 296 (53.3)

Educational level (highest 
obtained degree)

Elementary school 391 (27.3) 143 (28.5) 103 (27.5) 145 (26.1)

Secondary school 703 (49.1) 227 (45.2) 191 (51.1) 285 (51.3)

Short higher education* 261 (18.2) 99 (19.7) 61 (16.3) 101 (18.1)

Long higher education† 54 (3.8) 21 (4.2) 17 (4.6) 16 (2.9)

Missing 23 (1.6) 12 (2.4) 2 (0.5) 9 (1.6)

Annual income (EUR) <26 800 662 (46.2) 229 (45.6) 160 (42.8) 273 (49.1)

26 800–40 200 420 (29.3) 159 (31.7) 116 (31.0) 145 (26.1)

40 201–67 000 282 (19.7) 91 (18.1) 78 (20.9) 113 (20.3)

>67 000 68 (4.8) 23 (4.6) 20 (5.3) 25 (4.5)

Assets (EUR) <11 800 535 (37.4) 211 (42.0) 136 (36.4) 188 (33.8)

11 800–67 000 320 (22.3) 109 (21.7) 90 (24.0) 121 (21.8)

>67 000 577 (40.3) 182 (36.3) 148 (39.6) 247 (44.4)

Charlson Comorbidity 
Index (CCI)

0 983 (68.5) 330 (65.8) 269 (71.9) 384 (69.1)

1 220 (15.4) 80 (15.9) 55 (14.7) 85 (15.3)

≥2 229 (16.0) 92 (18.3) 50 (13.4) 87 (15.6)

*Short higher education includes academic 2-year degree programmes, for example, business academies.
†Long higher education covers undergraduate and graduate programmes (university degrees).
LR, low risk; MHR, medium-high risk.

Table 3  Psychosocial consequences

All
n=954

No abnormalities
n=337

LR polyps
n=239

MHR polyps
n=378

Part I—short-term consequences 21.5% 19.6% 26.5% 40.3%
Part II—long-term consequences 59.1% 57.5% 60.3% 59.8%

LR, low risk; MHR, medium-high risk.
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psychosocial consequences if they had a CCI >0 (figure 2 
and table 4). For participants with low-risk polyps, there 
were no significant associations between short-term conse-
quences and sociodemographic variables (figure 2). For 
participants with medium-high-risk polyps, there was a 
significant association between short-term psychosocial 
consequences and educational and occupational status; 
participants had higher odds of experiencing short-term 
psychosocial consequences if they had a long education 
and were unemployed (figure 2).

Long-term psychosocial consequences
For participants with no abnormalities, there were no 
significant associations between long-term consequences 
and sociodemographic variables (figure  2). For partic-
ipants with low-risk polyps, there was a significant asso-
ciation between long-term consequences and income; 
participants had higher odds of experiencing long-term 
consequences if they had a high income (figure 2). For 
participants with medium-high-risk polyps, there were no 
significant associations between long-term consequences 
and sociodemographic variables (figure 2).

Relative importance analyses
For participants with no abnormalities, comorbidity and 
educational level were the two most relative important 

variables for short- and long-term psychosocial conse-
quences (table 5).

For participants with low-risk polyps, degree of urbani-
sation and income were the two most relatively important 
variables for short-term consequences. For long-term 
consequences, degree of urbanisation had a lower rela-
tive importance and education a higher relative impor-
tance (table 5).

For participants with medium-high-risk polyps, occu-
pational and educational status had the highest relative 
importance for reporting short-term psychosocial conse-
quences, while sex, income and educational status had 
the highest relative importance for long-term psychoso-
cial consequences (table 5).

DISCUSSION
We tested 114 associations between the sociodemo-
graphic factors and psychosocial consequences within the 
three groups of false positives: no abnormalities, low-risk 
polyps, and medium-high-risk polyps; and five were signif-
icant. Participants with medium- to high-risk polyps had 
higher odds of short-term psychosocial consequences if 
they had a university degree compared with secondary 
education and more likely if they were unemployed. 

Figure 2  Forest plot of the association between sociodemographic variables and short- and long-term psychosocial 
consequences. Data are ORs with 95% CI.
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Participants with low-risk polyps were more likely to expe-
rience long-term consequences if they had higher income 
levels compared with lower income levels. For participants 
with no abnormalities, psychosocial consequences were 
associated with comorbidities compared with no comor-
bidities. This shows that there are no apparent patterns 
in associations. Thus, there is no strong evidence that 
specific groups are more likely to experience and report 
psychosocial consequences from false-positive results in 
colorectal cancer screening.

Comparison to literature
Previous studies found that women are more likely 
to suffer psychosocial consequences following a false-
positive result in colorectal cancer screening.3 24 We did 
not reproduce this finding, potentially due to the validity 
of the measurement of psychosocial consequences or 
differences among populations. Other studies on breast 
cancer screening found that psychosocial consequences 
were associated with age, education, urbanicity, occupa-
tional status, social support and ethnicity.11–14 We also 
found that educational level and occupational status were 
associated with short-term psychosocial consequences 
among participants with medium-risk to high-risk polyps, 
but no association to urbanicity.

Strengths and limitations
An important strength of this study is the temporality, 
baseline measurement and longitudinal design, ensuring 
that it was not baseline level or individual levels of psycho-
social consequences that were associated with sociode-
mographic variables. Furthermore, this study used a 
rigorously validated questionnaire to measure psycho-
social consequences: the COS-CRC. The vast majority 
of studies measuring psychosocial consequences of 
colorectal cancer screening often use non-validated and 
generic measures, which might falsely associate variables 
with levels of psychosocial consequences or underesti-
mate levels of consequences.5 Danish registers have high 

validity, and therefore, there is low risk of information bias 
on sociodemographic variables. This study contributed to 
the body of evidence by providing high-quality data to 
examine the association between sociodemographic vari-
ables and psychosocial consequences.

However, there might be a selection bias in who partici-
pates in health research and responds to a questionnaire; 
therefore, we might have selected the population who are 
the most robust and not the most vulnerable population 
(healthy worker bias).32 Qualitative research has revealed 
that lay people believe specific types of people are more 
vulnerable to psychosocial consequences and that those 
who experience psychosocial consequences are a ‘worried 
type’ and distance themselves from this stereotype.33 34 
This can be considered a social desirability bias or faking-
good bias which describes the tendency to give answers 
that are in accordance with societal norms. We accounted 
for attrition bias with IPW, which is important in survey 
studies. We did include individuals with screen-detected 
polyps even though some researchers do not categorise 
these as false-positive results. Instead, we stratified anal-
ysis so that findings could be applicable to and inclusive 
of both definitions of false-positive results. However, a low 
number of people had low-risk polyps (n=374), which 
resulted in lower power to detect associations in this group. 
Multiple testing (n=114) will produce type I errors so we 
would expect some of the tests to be significant simply by 
chance. We visually presented the associations, which did 
neither lead to an identification of patterns in the associ-
ations. To describe the importance of sociodemographic 
factors on psychosocial consequences, we estimated the 
relative importance of the individual variables.30

Implications
Previous literature supports that receiving false-positive 
results in colorectal cancer screening, and other 
screening programmes, is associated with psychosocial 
consequences.5 6 Qualitative research has revealed that lay 

Table 5  Relative importance of sociodemographic factors on psychosocial consequences. Green colour intensifies with 
relative importance.

Part I—short-term consequences Part II—long-term consequences

No abnormalities LR polyps MHR polyps No abnormalities LR polyps MHR polyps

Sex 11.2% 1.0% 2.3% 4.2% 4.0% 17.4%

Age 5.7% 15.9% 12.2% 5.8% 12.7% 9.5%

Cohabitation 0.3% 0.1% 0.0% 0.6% 2.3% 6.9%

Degree of urbanisation 4.7% 27.8% 7.0% 7.6% 6.2% 2.4%

Occupational status 2.8% 5.7% 24.3% 16.9% 5.7% 6.4%

Educational status 25.6% 4.2% 26.3% 32.5% 16.3% 27.1%

Income 9.6% 29.4% 15.7% 10.7% 34.3% 16.5%

Assets 7.8% 8.0% 3.3% 1.1% 10.3% 2.1%

Comorbidity (CCI) 32.4% 7.9% 8.8% 20.6% 8.2% 11.8%

CCI, Charlson Comorbidity Index; LR, low risk; MHR, medium-high risk.
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people also believe that specific groups are more vulner-
able to psychosocial consequences, in Denmark coined 
the ‘worried type’.33 34 However, we found no evidence that 
sociodemographic factors could explain such a variance 
in who experiences psychosocial consequences. Thus, 
we found no support for identifying screening partic-
ipants at higher risk for psychosocial consequences and 
developing targeted interventions to reduce psychosocial 
consequences from colorectal cancer screening. Struc-
tural interventions in screening, such as social support 
or clinical practices, might therefore be better suited.11 35 
Such could be explored and tested in future studies.17 The 
costs, benefits and harms of such interventions should 
be weighed against the potential harm of screening in 
general. In this study, a high percentage of screening 
participants experienced psychosocial consequences.

CONCLUSION
This study found no strong evidence that sociodemo-
graphic variables are associated with psychosocial conse-
quences from false-positive results in colorectal cancer 
screening.

X Emma Grundtvig Gram @EmmaGrundtvig
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