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Abstract
Objectives  To investigate the psychosocial 
consequences of receiving a false-positive (no 
abnormalities) result or being diagnosed with 
polyps compared with receiving a negative 
result in a colorectal cancer (CRC) screening 
programme.
Design and setting  This was a longitudinal 
study nested in the roll-out of the Danish CRC 
screening programme that targets all individuals 
aged 50–74 years.
Participants  In the inclusion period (April–
September 2017), all positive screenees (n=1854) 
were consecutively enrolled and matched 2:1:1 
on sex, age (±2 years), municipality and screening 
date with negative screenees (n=933) and 
individuals not yet invited to screening (n=933).
Questionnaires were sent by mail to all eligible 
participants in Region Zealand, Denmark, after the 
screening result, 2 months and 12 months after 
the final result.
Positive screenees who did not receive the follow-
up procedure were excluded.
Main outcome measures  The primary outcomes 
were psychosocial consequences. Outcomes 
were measured with the CRC screening-specific 
questionnaire Consequences of screening in CRC 
with 11 outcomes after the screening result and 
with 21 outcomes at the two later assessments.
Results  After receiving the screening result, 
individuals with no abnormalities, low-risk 
and medium-risk and high-risk polyps scored 
significantly worse on 8 of 11 outcomes 
compared with the negative screenee group. 
At the 12-month follow-up, the differences 
were still significant in 8 of 21 outcomes (no 
abnormalities), 4 of 21 outcomes (low-risk polyps) 
and 10 of 21 outcomes (medium-risk and high-
risk polyps). The negative screenee group and 
the group not yet invited to screening differed 
psychosocially on 5 of 11 outcomes after the 
screening result, but on none of the 21 outcomes 
at the 2 months and 12 months follow-up.
Conclusions  The study showed that there are 
both short-term and long-term psychosocial 
consequences associated with receiving a no 
abnormalities result or being diagnosed with 
polyps. The consequences were worst for 
individuals diagnosed with medium-risk and high-
risk polyps.

Background
Colorectal cancer (CRC) screening has been imple-
mented in many countries in the last decade, 
including Denmark.1 There are different CRC 
screening procedures, and in Denmark and most 

Summary box

What is already known about this 
subject?

►► Colorectal cancer (CRC) screening 
includes no abnormalities and findings 
of polyps.

►► There are psychosocial consequences 
associated with receiving a cancer 
diagnosis through screening.

►► Less is known about the psychosocial 
consequences of receiving a no 
abnormalities result or a diagnosis of 
polyps.

What are the new findings?
►► This study showed that there 
were psychosocial consequences 
associated with receiving a result of no 
abnormalities or a diagnosis of polyps 
compared with a negative result and 
these consequences were present even 
a year after having received the result.

►► An exposure–response relationship 
was identified, where individuals with 
medium-risk and high-risk polyps 
experienced more psychosocial 
consequences than no abnormalities 
and individuals with low-risk polyps.

How might it impact clinical practice in 
the foreseeable future?

►► The results may be included in the 
information leaflet given people about 
CRC screening.

►► The definition of polyps and the 
implications hereof may be more 
clearly communicated to the 
participants, to avoid unnecessary 
worry and anxiety.

►► The results might be included in future 
evaluations of benefits and harms of 
CRC screening.
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other European countries a faecal immunochemical test (FIT) is 
used as the screening test and colonoscopy is the follow-up proce-
dure.2 The colonoscopy has two purposes: to detect CRC at an early 
stage, and to detect colorectal polyps that most CRCs develop 
from.3–5 Although there is a clear association between CRC and 
polyps, most polyps never become malignant.3 6 In cases where 
the colonoscopy indicates the presence of polyps, polypectomy is 
performed. These participants are subsequently enrolled in post-
polypectomy surveillance programmes according to the classifica-
tion of their polyps.7 8

The procedures, the findings and diagnosis, and the treatment, 
prognosis and surveillance may have various levels of psycho-
social consequences for the participant.9 Other cancer screening 
programmes have shown that receiving a cancer diagnosis and 
initiating therapy may have large consequences, and that a nega-
tive result may have a reassuring effect.10 11 However, in CRC 
screening, less is known about the consequences of receiving a 
false-positive (no abnormalities) result or a diagnosis of polyps.12

A systematic review has previously investigated the psychoso-
cial consequences of receiving a no abnormalities result in CRC 
screening.13 The narrative synthesis of the seven included studies 
found moderate, transient psychosocial consequences shortly 
before and after the follow-up colonoscopy.14–20 However, these 
studies used generic measures that may not have captured the 
changes in screening-specific psychosocial consequences that 
are relevant to the target population.21–23 Moreover, the results 
are difficult to interpret, since only one study used both a refer-
ence group and a no abnormalities result group. The other six 
studies either measured psychosocial consequences in a non-
differentiated positive screenee group (including true positives, no 
abnormalities and individuals with polyps) or they did not include 
a reference group.

Therefore, the objective of this study was to investigate the 
psychosocial consequences of receiving a no abnormalities result 
or a diagnosis of polyps compared with receiving a negative result 
in CRC screening with a questionnaire specifically developed 
and validated to measure the psychosocial consequences of CRC 
screening.

Overall design and setting
This study was a longitudinal survey nested in the roll-out of the 
Danish CRC screening programme and was conducted in Region 
Zealand, Denmark in the period of April 2017–February 2019 
(figure 1).

The study groups were individuals with no abnormalities 
results, low-risk (LR) polyps and medium-risk and high-risk (M&HR) 
polyps. The reference groups were individuals with a true positive 
result and a negative result. These two groups are the groups 
expected to experience the most and the least psychosocial 
consequences, why these groups were used as benchmark groups.

Psychosocial consequences were the primary outcomes and 
were measured at three time points: shortly after the screening 
result, 2 months after the final result and 12 months after the final 
result (figure  2). The instrument used to measure psychosocial 
consequences was the consequences of screening for CRC ques-
tionnaire (COS-CRC).24

The screening programme
A population-based CRC screening programme was implemented 
in Denmark in 2014–2017, and targets all individuals aged 50–74 
years with an FIT as the screening test (figure 1).8 The programme 
was rolled out gradually in a method based on birth months: the 
months of the year were randomly distributed over the 4 years, 
and each year individuals from three birth months were invited to 
participate in the screening.

Invitations to screening were sent by mail to eligible individ-
uals each week. These invitations included a FIT-kit, a postage-
paid return envelope, a CRC screening information brochure, and 
a reference to an opt-out webpage. Participants performed the test 
at home and sent the test sample by mail to the regional screening 
unit laboratory for analysis. Positive screenees received a letter 
with the test result, a prebooked colonoscopy (within 14 days) that 
could be rescheduled by the participant, and a bowel cleansing kit 
with instructions for bowel preparation. Bowel preparation is done 
at home the day prior to colonoscopy. During the colonoscopy, 
participants are offered sedatives if needed.

Figure 1  The Danish CRC screening programme. CRC, colorectal cancer FIT, faecal immunochemical test.
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The colonoscopy results in the following diagnoses: no abnor-
malities, LR polyps, medium-risk and high-risk (M&HR) polyps 
and CRC (true-positive result). Individuals with no abnormalities 
receive their result on site, while in cases of polyp findings or 
cancer-suspicious lesions, biopsies are performed and results are 
received after pathological investigation. Individuals with M&HR 
polyps are referred to a polyp surveillance programme with 
follow-up colonoscopies 1–3 years later. Individuals with CRC are 
referred to a fast-track cancer pathway for further investigations 
and treatment.25

On 31 December 2017, the screening programme was 
completely rolled out and the target population is now invited to 
screening biennially.

Study population
The psychosocial consequences were compared between three 
main cohorts: positive screenees, subdivided into no abnormal-
ities, LR polyps, M&HR polyps and CRC; negative screenees and 
the not screened group (figure 2). The definition of the polyp cate-
gories were:

►► LR polyps: less than three in number and less than 10 mm in 
size; tubular adenomas or low-grade neoplasia.

►► MR polyps: one adenoma ≥10 mm but <20 mm in size, three to 
four adenomas regardless of size, tubulovillous or villous ade-
nomas; high-grade neoplasia.

►► HR polyps: one adenoma ≥20 mm in size, five or more polyps 
regardless of size, or one polyp resected with piecemeal tech-
nique (too large to resect in one piece).

Tentatively, the negative screenees and the true-positive (CRC) 
group were used as benchmark groups, expected to experience 
the least and the worst consequences, respectively.

The choice of subgroups was based on the different treatments, 
surveillance programmes, and screening options these groups 
were offered.8 Moreover, we took into account what degree of 
psychosocial consequences the terminology of these diagnoses 
might have.

Data collection
From 28 April 2017 to 29 September 2017, we obtained contact 
information on all positive screenees consecutively twice a week 
from the regional screening unit. For each positive screenee, 
we also received contact information for a negative screenee, 
and a not yet screened individual matched on sex, birth year 
(±2 years), screening date (only negative screenees) and munic-
ipality. The screening cohort was invited to screening in the 
first 9 months and the not screened group in the last 3 months 
of 2017.

We sent the COS-CRC questionnaire, a postage-paid return 
envelope and an information letter about the purpose of the study 
by mail to the three cohorts within 2 weekdays after the positive 
screenees received their FIT results (figure 2). A reminder was sent 
3 weeks later to all but the positive cohort, since most participants 
in the positive cohort had undergone the colonoscopy at that time.

Two months and 12 months after the positive screenees 
received their colonoscopy results, all the cohorts received the 
questionnaire again. In February 2019, data collection for the 
12-month follow-up was finished. The participant’s consent was 
obtained by responding to the questionnaire and withdrawal of 
consent was obtained by mail, email and phone.

The not screened group was invited to CRC screening between 
October and December 2017. Hence, this group had been screened 
at the 12-month follow-up and were not sent the COS-CRC at this 
time. Since the not screened group was scheduled to be screened 
in the middle of the 2-month follow-up (which began in October 
2017), we stopped data collection in this group on 30 September 
2017.

Therefore, the negative screenee group was used as a reference 
group at all three measurements. This choice was further justified 
since the negative screenee group was the group expected to 
experience the fewest negative psychosocial consequences.

At the date for invitation to screening, we obtained sociode-
mographic characteristics from the Danish electronic registers, 
Statistics Denmark.

Figure 2  Inclusion diagram. COS-CRC, consequences of screening-colorectal cancer; FIT, faecal immunochemical test; LR, low risk; N/R, not reported.
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Since we aimed to achieve age-distributed comparable cohorts, 
people turning 50 or 75 in the year of invitation to screening were 
omitted from our analyses. Moreover, we excluded individuals 
who did not undergo the follow-up procedure after a positive FIT. 
The latter group included individuals who were already involved 
in CRC surveillance programmes, individuals who were not eligible 
for any follow-up procedure, or individuals who declined the offer 
of the follow-up colonoscopy. A qualitative study on experiences 
of screening in this specific group has been published elsewhere.26

Drop-out was defined as active withdrawal of consent, and 
non-response as a passive act of not responding to one or more 
questionnaires.

Questionnaire
We used the condition-specific questionnaire COS-CRC to assess 
the psychosocial consequences.24 COS-CRC is an extended version 
of the screening-specific questionnaire COS.27 28 COS-CRC was 
developed in two phases: (1) in the first phase, we performed focus 
groups with CRC screening participants with no abnormalities and 
with LR polyp findings to ensure high content validity; (2) in the 
second phase, data collected in this study was used to validate the 
questionnaire statistically using item response theory and Rasch 
Models.29

COS-CRC consists of three parts: part I that consists of nine 
scales and two single items and can be used at any time point in 
the screening cascade and in a group not invited to screening as 
well, part Ix that consists of four scales and one single item and 
is only relevant to participants that have undergone the follow-up 
colonoscopy and part II that consists of five scales, and measures 
long-term consequences of CRC screening. Hence, it is relevant 
to all screening participants who have received a final screening 
result. In online supplemental materials 2 and 3, overviews of the 
different scales, number of items for each scale and the response 
categories are presented.

Statistics and data management
Questionnaire data
Questionnaire data were typed twice by two independent admin-
istrative personnel. Subsequently, we linked data and analysed 
for differences in values for each item. Errors were identified and 
corrected by rereading the original questionnaires. If any item in 
a questionnaire was not completed, the scale to which the item 
belonged was defined as missing. We defined a questionnaire as 
responded to if one item was completed. All questionnaires defined 
as responded were included in the statistical analyses independent 
of whether the participant was later a non-respondent or dropped 
out of the study later.

Covariates
We performed unadjusted analyses and analyses adjusted for 
the following covariates: sex, age, urbanicity, educational level, 
annual income, wealth, employment status, cohabitation status 
(living alone yes/no) and Charlson’s Comorbidity Index (CCI). 
CCI is a weighted index taking the number and seriousness of 
comorbid diseases into account.30 The higher the score the higher 
the risk of death from comorbid diseases.

Urbanicity was subdivided into three categories, (1) capital city: 
more than 50% of the residents in a municipality live in a densely 
populated area (more than 40 000 residents in the largest city), 
(2) small town: less than 50% of the residents in that municipality 
live in a densely populated area and less than 50% of the residents 
live in sparsely populated areas (less than 15 000 residents in the 

largest city) (3) rural area: more than 50% of the residents in the 
municipality live in sparsely populated areas.

Educational level was categorised into: (1) elementary school 
(10 years); (2) secondary school including vocational education; 
(3) higher education—short (2 years at business academies) and 
higher education—medium (3–4.5 years at university colleges); 
(4) higher education—long (bachelors, masters, PhD at university) 
and (5) no education registered.

Annual income was defined as all taxable income except invest-
ment income categorised into: (1) €26 800 or less; (2) €26 800–€40 
200; (3) €40 201–€67 000 and (4) above €67 000.31

The covariate ‘wealth’ was defined with the lowest category 
according to the governmental aid corresponding to a maximum 
of €350 given to retired persons with a wealth below €67 000. The 
highest category was defined from the cut-off for the higher tax 
bracket on wealth and income in Denmark.

Employment status was defined as: employed (self-employed 
individuals and employees); unemployed (including students over 
15 years and individuals receiving social transfers) and retired.

Statistical analyses
Analyses of baseline characteristics were performed with anal-
ysis of variance test (continuous variables) and χ2 test (categorical 
variables).

We performed the analyses of psychosocial consequences in 
multivariable linear regression models. Adjustment for repeated 
measures and weighting was done with generalised estimating 
equations methods. Besides adjusting for the previously mentioned 
covariates, we adjusted for different non-response types and rates 
between the cohorts by weighting observations that were avail-
able at each follow-up time point by the inverse of the proba-
bility of not being missing.32 The latter is estimated from logistic 
regression models including the above potential confounders and 
outcomes at previous time points. We performed the analyses in 
SAS V. 9.4 (SAS Institute) and R V. 3.5.0. We adjusted for multiple 
testing by using the Benjamini-Hochberg procedure.33

Sample size
Previous studies using COS have shown that the sensitivity of COS 
is high enough to measure differences between 500 individuals in 
the general population.10 34 35

Moreover, the sensitivity of the questionnaire is sufficient to 
measure a difference between 100 participants receiving a no 
abnormalities result and 100 participants receiving a negative 
screening result.28

In the implementation period of the CRC screening programme, 
the distribution of colonoscopy findings was: no abnormalities 
33.7%, LR polyps 18.6%, M&HR polyps 32.0%, CRC 5.9%. In 9.8% the 
colonoscopy result had not been registered in the CRC screening 
database.36 This division into positive subcohorts according to the 
colonoscopy results requires a larger sample size of the positive 
group than of the negative group and the not screened group 
to achieve a final distribution of at least 100 respondents in each 
subcohort.

In breast cancer screening studies, the response rates have 
been approximately 90% for positive screenees, and approxi-
mately 70% for negative screenees and for individuals not 
invited to screening. We expected a lower response rate in our 
mixed population.

All these estimates were taken into account when defining the 
sample size.10 11 28 34 According to the predefined smaller sample 
size estimate for negative screenees and the not screened group 
compared with the positive group, we performed another 2:1:1 
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matching with the positive group, negative group, and the not 
screened group, thus sending the COS-CRC to approximately half 
of the negative screenees and the not screened group.

Patient and public involvement
Neither patients nor the public were involved in the design, or 
conduct, or reporting, or dissemination plans of our research. 
Screening participants were involved in the development of the 
questionnaire used in this study.

Results
The flow chart of the inclusion process and response rates are illus-
trated in figures 2 and 3. The initial response rates were high in 
the negative screenee group (77.4%) and the not screened group 
(62.2%) but thereafter a trend of decreasing response rates in the 
follow-up assessments was seen; 58.5%, 57.9% for negative scree-
nees and 41.7% for the not screened group. In contrast, a trend of 
increasing response rates was seen in the cohorts with positive 
screening results over time; 57.8% at the first assessment and 
63.9%–71.4% at the follow-up assessments.

Table 1 presents sociodemographics for the three main cohorts 
at the time of enrolment. The study groups differed significantly 
in the covariates age, educational level, wealth, CCI and living 
alone. There was a 1-year difference in mean age with individuals 
in the not screened group being younger than screenees. In the 
variables educational level, wealth, CCI, and living alone, negative 
screenees had a more favourable status than positive screenees 
and not screened individuals, meaning that negative screenees 
had a higher educational level, a larger wealth, lower CCI score and 
were to a lesser extent living alone than positive screenees and not 
screened individuals.

The tendencies seen in figure 4 are mimicked by the estimates 
of the mean differences adjusted for covariates and potential 
confounders in online supplemental material 1, table 2.

After the screening result
The no abnormalities group, the LR polyp group, and the M&HR 
polyp group all had significantly worse (higher) scores than the 
negative screenee group in all scales but one, ‘emotional reac-
tions’ (online supplemental material 1, table 2). The not screened 

group had significantly worse scores compared with the negative 
screenee group in three scales and the two single items.

Two-month follow-up
There was a tendency of decrease in negative psychosocial conse-
quences from after the screening result to this assessment for all 
three groups: no abnormalities, LR polyp group and M&HR polyp 
group (online supplemental material 1, table 2). The M&HR polyp 
group was worst off, with significantly worse scores in seven part I 
scales, and one single part I item. All three groups had significantly 
different scores in three of five part II scales than negative scree-
nees.

The M&HR polyp group was more uncertain than the LR polyp 
group of what implications a diagnosis of polyps had.

At this assessment, the not screened group and negative 
screenee group did not differ in psychosocial status.

Twelve-month follow-up
There was also a tendency of decrease in psychosocial conse-
quences in the three groups: no abnormalities, LR polyps and 
M&HR polyps from the 2-month follow-up.

The abnormalities group and the M&HR polyp group still expe-
rienced more negative psychosocial consequences in three and 
five part I scales, respectively. Both groups were still more dejected, 
anxious and had more sleep disturbances than negative screenees, 
while individuals in the M&HR polyp group also continued to be 
more introverted and felt more fear and lack of power than nega-
tive screenees.

All three groups experienced significantly more negative 
psychosocial consequences than the negative screenees in four 
(no abnormalities) and three (LR and M&HR polyps) of five part II 
scales. All three groups continued to experience changes in calm-
ness, existential values and empathy, while the no abnormalities 
group also experienced changes in their social relations.

The M&HR polyp group was still more uncertain about the 
implications of their polyp findings than the LR polyp group.

Discussion
The results of this study showed that there were statistically 
significantly more short-term and long-term psychosocial 

Figure 3  Response rates. CRC, colorectal cancer; FIT, faecal immunochemical test; LR, low risk; N/A, not available.
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consequences associated with receiving a no abnormalities result 
or being diagnosed with polyps than receiving a negative result 
in a CRC screening programme. Moreover, an exposure–response 
relationship was identified; individuals diagnosed with M&HR 
polyps experienced more negative psychosocial consequences 
than individuals with no abnormalities, who experienced more 
negative consequences than individuals with LR polyps.

Sociodemographically, the negative group was significantly 
better off than the not screened group and the positive scree-
nees. This could have exaggerated the psychosocial differences 
between the negative screenee group and the positive subcohorts. 
However, since the not screened group and negative screenee 
group did not differ significantly in psychosocial consequences at 
the 2-month follow-up, sociodemographics do not seem to have 
affected the results.

At the first assessment, there were differences between the 
not screened group and the negative screenees in the scales 
‘Behaviour’, ‘Sleep’ and the two single items ‘Lifestyle changes’ 
and ‘Impact on sexuality. A plausible explanation for this is the 
suggested reassurance negative screenees may have experienced 
when receiving a negative screening result.10

The no abnormalities group scored worse on more scales than 
the LR polyp group both at 2-month follow-up and at 12-month 
follow-up. This could be explained by the fact that receiving 
a diagnosis of LR polyps gives the participant a plausible and 
harmless explanation for the positive screening result, while a 
no abnormalities result could leave the participant with a feeling 
of uncertainty about what caused the initial positive result and 
a query about whether the colonoscopist might have missed 
something.37

There was a trend of decrease in psychosocial consequences 
with time in all the positive subgroups, which was expected. 
However, even a year after the final screening result the M&HR 
polyp group scored significantly different on five part I scales, 
and three part II scales than the negative screenee group. More 
interestingly, the group with no abnormalities scored significantly 
different than the negative screenee group on three part I scales, 
one part I single item ‘Impact on sexuality’ and four part II scales.

To better understand the meaning of the results, the scale 
‘Anxiety’ (including seven items, range of values 0–21) can be 
used as an example. The no abnormalities group scored 0.58 points 
higher (worse) compared with the negative screenee group on this 

Table 1  Sociodemographics

Positive screening result 
n=1854 (49.8%)

Negative screening result n=933 
(25.1%)

Not screened group n=933 
(25.1%) P value*

Sex, n (%) 0.5860

 � Male 1051 (56.7) 534 (57.2) 548 (58.7)

 � Female 803 (43.3) 399 (42.8) 384 (41.3)

Age, mean (SD) 65.5 (5.9) 65.5 (5.9) 64.5 (5.9) <0.0001

Urbanicity, n (%) 0.8192

 � Capital city 127 (6.8) 57 (6.1) 56 (6.0)

 � Small town 749 (40.4) 377 (40.4) 367 (39.3)

 � Rural area 978 (52.8) 499 (53.5) 510 (54.7)

Educational level, n (%) 0.0033

 � Elementary school 531 (28.6) 221 (23.7) 268 (28.7)

 � Secondary school 900 (48.6) 435 (46.6) 425 (45.6)

 � Short higher education 325 (17.5) 205 (22.0) 185 (19.8)

 � Long higher education 67 (3.6) 57 (6.1) 41 (4.4)

 � None registered 31 (1.7) 15 (1.6) 14 (1.5)

Employment status, n (%) 0.0646

 � Employed 644 (34.7) 345 (37.0) 354 (37.9)

 � Unemployed 199 (10.8) 81 (8.7) 110 (11.8)

 � Retired 1011 (54.5) 507 (54.3) 469 (50.3)

Annual income, n (%) 0.0935

 � <€26 800 912 (49.2) 408 (43.7) 445 (47.7)

 � €26 800–40 200 514 (27.7) 263 (28.2) 252 (27.0)

 � €40 201–67 000 343 (18.5) 205 (22.0) 187 (20.0)

 � >€67 000 85 (4.6) 57 (6.1) 49 (5.3)

Wealth, n (%) <0.0001

 � <€11 800* 722 (38.9) 301 (32.3) 392 (42.0)

 � €11 800–67 000 415 (22.4) 195 (20.9) 196 (21.0)

 � >€67 000 717 (38.7) 437 (46.8) 345 (37.0)

CCI, mean (SD) 0.7 (1.4) 0.5 (1.1) 0.6 (1.3) 0.0004

Living alone, n (%) <0.0001

 � No 1333 (71.9) 741 (79.4) 670 (71.8)

 � Yes 521 (28.1) 192 (20.6) 263 (28.2)

*P value of a χ2 test (categorical variables) or an ANOVA test (continuous variables); the Benjamini-Hochberg procedure rejects all p values above 0.023 
to control the false discovery rate at 0.05.

ANOVA, analysis of variance; CCI, Charlson’s Comorbidity Index.
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scale 12 months after having received their final screening result 
(online supplemental material 1, table 2). This could be achieved 
by 58% of participants in the no abnormalities group scored ‘a bit’ 
on one of seven items while the negative result group scored ‘not 
at all’ on all seven items, a description of the effect size that may 
be better interpreted.

It is uncertain what the aforementioned subtle changes in 
psychosocial status have of importance and thereby impact on the 
individual and society.23 38 However, we have used the negative 
group and the true-positive group as our two benchmarks and 
revealed robust evidence that having a positive CRC screening 
results leading to the final diagnoses of no abnormalities, LR 
polyps and M&HR polyps have long-term negative psychosocial 
consequences 1 year after these final diagnoses. Future research 
has to investigate if these psychosocial changes relate to other 
harms, for example, overutilisation of healthcare and thereby 
waste of resources and additional unintended derived harms.23 39 40 

Since the importance of the results are uncertain, it is difficult to 
compare them with the screening benefits reported in a recent 
update of a Cochrane review which showed that biennial screening 
with guaiac fecal occult blood test (no data for FIT were available) 
reduced CRC cases by one (three fewer to one more) and CRC 
deaths by one (two fewer to one fewer) in a 15-year perspective 
compared with no screening.41

The longitudinal design with a reference group and positive 
subcohorts, and timely, concurrent assessments are considerable 
strengths of this study. Use of a condition-specific questionnaire 
with high content validity and adequate measurement properties 
is also an essential strength. Moreover, we had a high overall 
response rate in the three study cohorts: no abnormalities, LR 
polyps and M&HR polyps.

This study also had several limitations. The rate of CRC was 3.8% 
in our data, but we determined our sample size from a CRC rate of 
6%.36 Since the CRC group was much smaller than expected, the 

Figure 4  Mean COS-CRC scale scores for the study groups and benchmark groups at each of the time points
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estimate for psychosocial consequences in this group is associated 
with large uncertainty and is ill-determined. Another limitation is 
the contamination of our not screened group. The use of a control 
group instead of a reference group (ie, negative screenees who had 
received the reassurance of being healthy) may have diminished 
the differences. However, since there were no differences between 
the not screened group and the negative screenee group at the 
2-month follow-up we are confident that the overall results would 
not have changed with a control group.10

We did not perform a baseline assessment before screening for 
economic and pragmatic reasons, which can also be regarded as a 
limitation. To reach an effect size of minimum 100 positive scree-
nees in each subcohort (no abnormalities, LR polyps, M&HR polyps, 
CRC) estimated from previous screening studies using COS, we 
should have enrolled approximately 40 000 invitees.22 23 However, 
we have performed a pseudobaseline assessment by performing 
an invitation study prior to this study in another sample of the 
screening target population (paper accepted for publication, 
awaiting DOI). This study did not show any association between 
being invited to CRC screening and experiencing negative psycho-
social consequences. These results also support the use of the 
negative screenees as our reference group.

Furthermore, we did not calculate a minimal important differ-
ence (MID) prior to this study.42 43 Calculation of MID requires 
an assumption of differences being the same across the scale of 
response categories. Hence, a change in anxiety should mean 
the same for a person diagnosed with CRC as for a person with a 
no abnormalities result. Moreover, calculation of an MID would 
require that a change in units on every scale of COS-CRC means the 
same, for example, a change from ‘a bit’ to ‘not at all’ would mean 
the same in all scales in COS part I and part Ix. Therefore, we used 
benchmark groups (negative result group and CRC group) which 
tentatively were the least and most psychosocially affected.

Our results in the no abnormalities group are different 
from previous research since this subgroup experienced nega-
tive psychosocial consequences even a year after the colo-
noscopy, while previous studies have not shown longer-term 
consequences.13 Since other studies have used generic rather than 
condition-specific questionnaires, they might not have captured 
the subtle changes in psychosocial consequences which could be 
an explanation for the identified differences.23

The M&HR polyp group experienced more negative psycho-
social consequences than the no abnormalities group and the LR 
polyp group at both the 2-month and the 12-month follow-up. 
Only few previous studies have investigated psychosocial outcomes 
after having received a polyp diagnosis.14 44 One study did not find 
any differences in anxiety between the adenoma group and CRC 
group. The objective of our study was not to compare psychosocial 
consequences between these two groups and therefore we cannot 
rule out that this is applicable to our study as well. The other study 
found an increased cancer-specific worry in individuals with no 
abnormalities and LR polyps. However, since the study design, 
outcome measures and comparative groups differed it is difficult 
to interpret and compare the results. This is a general challenge in 
studies measuring psychosocial consequences. Although research 
has suggested use of a longitudinal design, timely assessments 
in all subgroups and use of condition-specific instruments to 
measure the psychosocial consequences, few studies have adapted 
this strategy.13 22 23

The results of this study add important knowledge to the field 
of harms of CRC screening, and especially to the gap in knowledge 
about the psychosocial consequences of receiving a diagnosis of 
colorectal polyps.

Since all harm domains of CRC screening have not yet been 
investigated, it is unclear what public health importance the results 
of this study may have.38 45

Furthermore, as the magnitude of the psychosocial conse-
quences may depend on the screening context, the generalis-
ability to other general population CRC screening settings using 
FIT as the screening method are still of uncertainty.

Conclusion
This study showed that statistically significantly more short and 
long-term psychosocial consequences were associated with 
receiving a no abnormalities result or being diagnosed with 
polyps. Moreover, an exposure–response relationship was identi-
fied; individuals diagnosed with CRC experienced more negative 
psychosocial consequences than individuals with M&HR polyps, 
who experienced more negative psychosocial consequences than 
individuals with individuals with no abnormalities, who expe-
rienced more negative consequences than individuals with LR 
polyps. What these subtle changes have of importance, and how 
to compare them with the intended screening benefits are to be 
researched.
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