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BACKGROUND
In North America, colorectal cancer (CRC) remains the second 
most common cause of cancer-related deaths, after lung can-
cer [1, 2]. However, CRC mortality rates have declined in many 
developed countries [3, 4], and it is believed that screening has 
had a large role in this trend [5–8]. A model by Edwards et al. [5] 
estimated that screening accounted for 53% of the CRC mortality 
reduction for the period 1975–2000 in the United States. Screen-
ing can reduce CRC mortality by detecting early-stage CRC and 
by detecting and removing precancerous lesions [9]. In North 
America, the CRC screening rate among people of 50–74 years of 
age is only 55–58% [10]. This indicates that CRC screening is still 

underutilized in a substantial portion of the population. There 
are many barriers associated with this low uptake at the patient, 
provider, and system levels [11]. Numerous studies have looked 
for ways to address these barriers in order to improve uptake of 
screening [12].

Tests such as the fecal occult blood test are often used as a first 
step in CRC screening. Colonoscopy and flexible sigmoidoscopy 
(FS) are also essential first or intermediate tests for CRC screening 
and are also used widely for other diagnostic purposes. Among all 
the barriers to acceptance of a recommendation for CRC screen-
ing, anxiety associated with colonoscopy or FS is a commonly cited 
factor [13–22]. A better understanding of anxiety concerning these 
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procedures may help in development of measures to reduce pre-
procedure anxiety and improve acceptance.

The term anxiety covers a wide range of topics. For this review, 
we use a health anxiety perspective [23]. Health is one of the most 
important sources of security in life. Health anxiety focuses on the 
range of anxiety concerning one’s health. We consider health anxi-
ety to be a dimensional rather than a categorical construct. Cat-
egorical measures are used in some studies in this area, and when 
they are used, we describe the strengths and weaknesses of these 
measures. Health anxiety may cause people to increase their use of 
health services (to be vigilant for possible health problems) or to 
reduce their use of health services (for fear of finding health prob-
lems that are alarming).

The relationship between anxiety and screening adherence is 
complex and Consedine et al. proposed that it is the result of the 
interplay of several variables, including the source of anxiety and 
the degree of anxiety [24]. For example, specific anxiety toward 
procedural pain or embarrassment will deter screening, while a 
generalized anxiety of cancer may promote screening [24]. Fur-
thermore, patients with either minimal or extreme anxiety of can-
cer may be less likely to pursue screening compared with those 
with “moderate” anxiety [24]. Therefore, an improved understand-
ing of the degree and types of anxiety patients have is necessary for 
developing interventions aimed to improve screening adherence. 
Moreover, reduction in anxiety would be beneficial to patients, 
whether or not this causes an increase in adherence to recommen-
dations for colonoscopy.

To the best of our knowledge, there are no systematic reviews 
synthesizing information on pre-procedure anxiety concerning 
colonoscopy or FS.

The objectives of this systematic review were to assess the mag-
nitude of anxiety, types of concerns, predictors of anxiety, and anx-
iety-lowering interventions in patients undergoing colonoscopy  
or FS.

METHODS
Protocol and registration
We conducted this systematic review in accordance to the Meth-
odological Expectations of Cochrane Intervention Reviews 
(MECIR) guidelines and reported as per the Preferred Report-
ing Items for Systematic Reviews and Meta-analysis (PRISMA) 
guidelines for systematic review and meta-analysis [25, 26]. An 
a priori protocol was published in PROSPERO according to the 
aforementioned guidelines (CRD42017069365).

Search strategy
The electronic databases MEDLINE, EMBASE, CINAHL, 
PsychInfo, Web of Science, Cochrane Library, and Scopus were 
searched for relevant studies from 2005 to 2017 and published in 
English or French. We limited the searches to articles published in 
or after 2005, as we were interested in studies most relevant to the 
current practices: patient education and clinical practices (e.g., 
sedation and indications of procedures) have changed over time. 
The search strategies were designed specific to each database by a 

librarian with expertise in a systematic review search methodol-
ogy, with input from the review team. The search strategies were 
peer-reviewed by a second librarian with expertise in a systematic 
review search methodology. The search strategy used for MED-
LINE (Ovid) database is provided in Supplementary Appendix 1.

Study selection
The clinical questions for this review were (1) what is the mag-
nitude of pre-procedure anxiety in patients undergoing colonos-
copy or FS?; (2) what are the concerns related to the anxiety of 
undergoing colonoscopy or FS?; (3) what are the predictors of this 
anxiety?; and (4) which interventions are effective in lowering this 
anxiety? We included observational and experimental studies in 
adults (aged ≥ 16) being considered or undergoing colonoscopy 
or FS. For the fourth question, we only included randomized con-
trolled trials.

Two reviewers (C.Y. and V.S.) independently screened the title 
and abstracts of references retrieved from the database search, 
and categorized them as either “include,” “exclude,” or “unsure.” 
Then, the full texts of references marked as “include” and “unsure” 
were further reviewed independently by these two reviewers for 
eligibility, and eventually categorized as “included” or “excluded.” 
The reasons for studies excluded at the full text screening stage are 
provided. Disagreements were resolved by mutual discussion or 
consultation with a third reviewer (H.S.).

Data collection process and data items
We developed a data extraction form of predefined items, pilot-
tested it, and revised it accordingly. One reviewer (C.Y.) extracted 
the data from included studies and a second reviewer (V.S.) veri-
fied the extracted data to avoid transcription errors. Only pub-
lished studies were included in this analysis. The following data 
items were extracted from each included study when available: 
study information (country, study design, number of centers, 
funding sources, indications for colonoscopy/FS, open-access 
endoscopy vs. consultation, inclusion, and exclusion criteria), 
study participants (sample size, age, percent of males, withdraw-
als or loss to follow-up, and history of previous colonoscopy/FS), 
outcome measure (anxiety measure), timing of anxiety assessment 
relative to endoscopy, magnitude of anxiety, patient-reported con-
cerns related to anxiety, predictors of anxiety, and anxiety-lower-
ing interventions (type, adherence, timing of intervention relative 
to endoscopy, and degree of anxiety reduction).

Quality assessment
Risk of bias assessments were performed separately for studies 
included under each of the four clinical questions. Prevalence 
studies included for question 1 were assessed using the tool devel-
oped by Hoy et al. [27]. Quantitative studies addressing question 
2 and 3 were assessed using the Newcastle–Ottawa Scale (NOS) 
for case–control studies [28]. Each trial was judged on selection of 
the study groups, comparability of the groups, and ascertainment 
of exposure or outcome of interest. Qualitative studies for ques-
tion 2 and 3 were assessed using the CASP (Qualitative) Checklist 
[29]. The randomized trials of question 4 were assessed using the 
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Cochrane Risk of Bias tool [30]. This tool assesses seven domains: 
random sequence generation, allocation concealment, selective 
reporting, other sources of bias, blinding of participants and per-
sonnel, blinding of outcome assessors, and incomplete outcome 
data. The overall risk of bias is based on responses to these indi-
vidual domains and is rated as “high risk,” “low risk,” or “unclear 
risk”.

Outcome measures
The outcome measures of interest were the magnitude of anxiety, 
patient-reported concerns related to anxiety, predictors of anxi-
ety, and effectiveness of anxiety-lowering interventions in patients 
undergoing colonoscopy or FS.

Evidence summary
The results of included studies were summarized with respect 
to the four key questions they addressed and were stratified for 
colonoscopy and FS. Due to the significant heterogeneity of the 
studies included with regard to study design, patient populations, 
and outcome data, a quantitative pooling (e.g., meta-analysis) was 
not performed. Instead, the data were analyzed using a qualitative 
approach and presented in a narrative format. Cohen’s d [31] was 
calculated to estimate effect size wherever possible if enough data 
(i.e., mean and standard deviation) were provided by the study. 
Cohen’s d is defined as the difference between two means divided 
by a standard deviation for the data, for example, the pooled 
standard deviation. Cohen suggested that d = 0.2 be considered a 
“small” effect size, 0.5 represents a “medium” effect size, and 0.8 a 
“large” effect size (see http://rpsychologist.com/d3/cohend) [32].

A post hoc sensitivity analysis was performed in response to peer 
review comments to identify potential influence of several factors 
on the outcome measures (i.e., magnitude of anxiety), including 
patient demographics (age and sex), country of origin, year of 
study, study design, indication of endoscopy, and time assessed 
prior to endoscopy. Any patterns that emerged were presented in 
a narrative format.

RESULTS
Study selection
The search of the databases yielded a total of 292 records, of which 
58 studies (24,490 participants) met the inclusion criteria and 
were included in the final review (Fig. 1).

Study characteristics
The characteristics of the included studies are summarized in 
Supplementary Tables 1 to 4. The majority of the included stud-
ies were observational in nature; we did include 17 randomized 
trials and one case series. The study designs were heterogeneous, 
mainly with regard to the timing of anxiety assessment relative to 
the procedure and the type of anxiety measure used. CRC screen-
ing was the most common indication for colonoscopy or FS in ter-
tiary care centers, but evaluation for symptoms and surveillance 
of polyps or inflammatory bowel disease were also common. Most 
studies did not limit the indication for endoscopy. Most studies 

assessed patients’ anxiety on the day of the endoscopic procedure, 
while a few assessed their anxiety in weeks before the procedure.

The most common anxiety measure used was Spielberger State-
Trait Anxiety Inventory (STAI) [33]. The state version asks how the 
person is feeling “right now, at this moment.” The trait version asks 
people to describe “how I generally feel.” Other anxiety measures 
used include the Visual Analog Scale [34], the Beck Anxiety Inven-
tory [35], and the Hospital Anxiety and Depression Scale-Anxiety 
(HADS-A) [36]. For the latter two measures, the instructions for 
the measure would have to be modified to assess situational anxi-
ety as the standard instructions cover longer time periods—the 
last month for the Beck Anxiety Inventory and the last week for 
the HADS-A scale. The wording of the rating scales used in the 
HADS-A does not seem well suited to use for assessing situational 
anxiety. Many studies also used anxiety measures developed for 
the specific study. Some of these measures provide the advantage 
of giving a clear indication of the participant’s opinion about their 
anxiety regarding colonoscopy/FS.

Quality of included studies
The risk of bias assessment per domain per study is provided in 
Supplementary Tables 6 to 10. The majority of the observational 
studies were of low-to-moderate quality. Only one randomized 
trial was considered to be at low risk of bias.

Magnitude of anxiety concerning colonoscopy
Anxiety was measured by diverse methods and therefore chal-
lenging to compare the levels across the studies. Fourteen studies 
used STAI-state (STAI-S) scale on the day of colonoscopy; they 
reported mean scores in the range between 33.4 and 50.0 out of 
a total score of 80 (Supplementary Table 1). The mean scores of 
STAI-trait (STAI-T) on the day of colonoscopy ranged from 35.5 
to 46.9 out of 80. The two studies that collected data both before 
and on the day of colonoscopy found that patients’ anxiety as 
measured by STAI-S increased significantly on the day of colonos-
copy compared with that measured earlier (36.2–44.8, p = 0.001; 
29.1–32.5, p = 0.03) [37, 38].

Studies that used Visual Analog Scale usually reported median 
rather than mean, with median scores ranging from 31 to 52.5 (out 
of 100) [39, 40]. Most of the studies reported values in the 30–40 
range.

Two studies [41, 42] assessed anxiety using Beck Anxiety Inven-
tory, and reported that 65–68% of patients had minimal anxiety, 
23–26% had mild anxiety, 8–10% had moderate anxiety, and 0–2% 
had severe anxiety. As noted above, this scale may not lend itself 
well to assessing anxiety associated with a procedure because of the 
time frame covered by the instructions and the item rating scale.

A number of studies used rating scales developed by the 
authors. These measures generally have not been validated and 
instructions have not been standardized, but the simple word-
ing on some of the scales may give us a helpful view of patients’ 
opinions concerning their own anxiety. For example, the study 
by McEntire et al. [43] used a five-point Likert scale. Among 216 
respondents having a colonoscopy, 43.5% reported no or mild 
anxiety, 40.3% moderate anxiety, and 16.2% severe or very severe 

http://rpsychologist.com/d3/cohend
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anxiety [43]. Another study with 100 patients [44] used a simple 
four-point rating scale with the question: “How anxious are you?”. 
The responses were “not at all” (22%), “slightly” (27%), “moder-
ately” (28%), and “excessively” (23%). A third study [45] also used 
a four-point rating scale and found that 35% of patients reported 
no anxiety, 46% slight anxiety, 16% moderate anxiety, and 3% 
severe anxiety.

A post hoc sensitivity analysis was performed on studies that 
reported the magnitude of anxiety using mean STAI-S (Supple-
mentary Table 5). Studies that used other anxiety measures could 
not be compared due to a limited number of studies for any one 
other specific measure. Three studies were excluded for having a 
very small sample size. Two studies were excluded for reporting 
STAI-S as median. In the remaining nine studies, no clear pattern 
emerged for the influence of age, sex, year of study, or study design 
on the magnitude of anxiety in patients undergoing colonoscopy. 
When these studies were examined based on country of origin 
or region (i.e., Europe and Asia), no clear pattern was identified 
either. With respect to indications of colonoscopy, many studies 
did not specify this information and the remaining studies nearly 
always performed colonoscopy for both CRC screening and symp-

tom evaluation. All these studies assessed anxiety on the day of 
colonoscopy, so the effect of timing of assessment could not be 
evaluated.

Magnitude of anxiety concerning flexible sigmoidoscopy
Only three studies [46–48], using different measures, assessed 
anxiety in patients undergoing FS. Cengiz et al. [46] reported a 
similar STAI-S score for FS as those reported for colonoscopy.

Areas of anxiety concerns
Some studies identified considered the concerns of patients 
undergoing colonoscopy. A smaller number of studies consid-
ered patients who had missed appointments for colonoscopy or 
those who had not followed up on invitations or recommenda-
tions for colonoscopy as a part of a cancer screening program [13, 
49–52]. The latter studies are especially interesting because they 
may provide helpful information concerning patients not taking 
advantage of recommendations for colonoscopy. The concerns 
revealed depend on the number of possible concerns addressed 
in the questions. Concerns related to colonoscopy or FS can be 
divided into those related to the bowel preparation process, the 
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procedure itself, or diagnosis (Supplementary Table  2). Among 
studies evaluating patients who missed or did not attend colonos-
copy, 36–71% were anxious about the bowel preparation process; 
46–52% were anxious about anticipated pain from colonoscopy; 
16–42% were anxious about being embarrassed; 18.2–30.3% of 
the patients had anxiety about undergoing sedation for colonos-
copy; and 21–32% were anxious about suffering complications. As 
many as 45% patients in one study had fears about the diagnosis 
of cancer [49].

Among studies evaluating patients undergoing colonoscopy, 
between 15 and 37% felt anxious about bowel preparation, when 
asked weeks to months before the colonoscopy. Both the embar-
rassment and pain of taking a powerful laxative have been reported 
as important contributors to anxiety. The colonoscopy proce-
dure itself can generate anxiety in several ways. Around 53% of 
the patients were anxious about having complications from the 
colonoscopy procedure. Anticipated pain from colonoscopy was 
reported by 28–95% of the patients. Baudet et al. [53] found that 
pain was a bigger concern among patients with no previous colo-
noscopy experience or patients who had no sedation with their 
previous procedure. Patients (22–44%) also expected to be embar-
rassed during their colonoscopy, more so among women. Last, the 
fear of diagnosis, especially cancer, also generated a high level of 
anxiety, anywhere from 22 to 55% in some studies.

Only one study with a very small sample size assessed the con-
cerns of patients undergoing FS, and simply reported factors such 
as invasiveness of the procedure, bowel preparation, and fear of 
cancer as contributors of anxiety [54].

Predictors of anxiety
Several predictors have been identified that correlated with greater 
anxiety in patients undergoing colonoscopy (Supplementary 
Table 3): female gender (Cohen’s d: 0.5–2.5), functional abdomi-
nal pain (Cohen’s d: 0.67), higher baseline anxiety as measured by 
STAI-T (Cohen’s d: 1.9), lower education (Cohen’s d: 0.5), lower 
income (Cohen’s d: 0.3), and no prior abdominal surgery (Cohen’s 
d: 0.3). Other predictors include poorly tolerated previous colo-
noscopy, no previous colonoscopy, family history of cancer, poor 
doctor–patient relationship, undergoing colonoscopy for symp-
toms (as opposed to for CRC screening), and use of maladaptive 
coping strategies.

It appeared that younger patients were more likely to experi-
ence anxiety before colonoscopy, although the results were not 
definitive. Three studies showed that younger patients experienced 
greater anxiety before colonoscopy [38, 39, 53]. Feng-Chi et al. 
[55], on the other hand, found older patients to have greater anxi-
ety. Efuni et al. [56] did not find age to be a factor in anxiety before 
colonoscopy.

The study by Silvester et al. [57] was the only one that compared 
open access versus prior consultation among patients undergoing 
colonoscopy and found no difference in anxiety.

Among patients undergoing FS, the factors associated with 
higher anxiety were being generally health anxious, the presence 
of bowel symptoms, and lower socioeconomic status [48, 58].

Anxiety-lowering interventions
Three types of pre-procedure interventions were evaluated by 
seven randomized trials for their effect on reducing anxiety in 
patients undergoing colonoscopy or FS (Supplementary Table 4). 
Four trials considered improved information with video content, 
two considered improved written educational materials, and one 
considered music immediately prior to colonoscopy. Most of the 
interventions focused on better informing patients about colonos-
copy. None of them described any aspect of the intervention that 
was specifically intended to deal with anxiety concerns—although 
improving information may be a factor in lowering anxiety.

Some of the studies provided the intervention on the day of the 
colonoscopy, while others provided in advance of the colonoscopy 
at a pre-procedure visit. All of the studies evaluated anxiety shortly 
before the procedure. In most of these studies, the intervention 
was compared to the standard process in place before the study 
was carried out. Often, a limited amount of information was pro-
vided about the content of the video material, but the focus was 
most often in informing patients about bowel preparation and the 
procedure.

Arabul et al. [59] and Feng-Chi et al. [55] reported that show-
ing an information video to patients on the day of their colonos-
copy reduced their anxiety with an effect size (Cohen’s d) of 0.5 
and 0.9, respectively. In the Arabul study [59], patients received 
either the video (intervention) or the same information orally 
and with illustrations (according to a script) presented by a phy-
sician not performing the colonoscopy (control). In the Feng-Chi 
study [55], patients in the control group received the information 
verbally from a nurse. In contrast, Bytzer et al. [60] and Pearson 
et al. [38] reported no benefit of an information video in improv-
ing patients’ anxiety before colonoscopy; interestingly, the infor-
mation video was shown to patients days to weeks before their 
colonoscopy procedure in both of these studies. For the Bytzer 
study [60], the video lasted for 5 min and focused on bowel 
preparation and technical aspects of the procedure, sedation, and 
possible results.

In a study by Shaikh et al. [61], providing an educational pam-
phlet to patients was found to reduce their anxiety before colo-
noscopy. The intervention was an American Gastroenterology 
Association educational pamphlet for patients; the control was 
a standard instruction sheet about bowel preparation [61]. Even 
so, Kutlutürkan et al. [62] found no difference between patients 
who received written educational materials and those who did not, 
although this had a much smaller sample size. Both groups received 
“nonspecific” information about the procedure orally from a nurse 
at a clinic visit a week or more before the procedure. The writ-
ten information group received much more detailed information 
about the procedure which they read and was also explained orally.

We did not identify any studies that looked at anxiety-lowering 
interventions for patients undergoing FS specifically. A rand-
omized trial by El-Hassan et al. [63] considered patients having 
either colonoscopy or FS, and found that listening to music of 
the person’s choice for 15 min reduced anxiety with an effect size 
(Cohen’s d) of 1.4.
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DISCUSSION
Most of the included studies using the STAI-S reported similar 
scores to a previous systematic review on preoperative surgical 
patients [64]. Thus, the process of undergoing colonoscopy seems 
to generate a similar degree of anxiety in patients as undergoing 
surgery. Our findings also suggest that the mean anxiety level 
among individuals having a colonoscopy is higher than that in the 
general population. Crawford et al. [65] reported a mean STAI-S 
of 33.2 (standard deviation = 11.7) in a healthy adult population. 
Mean STAI-S among older adult population has been reported to 
be in the range of 30–33 [66]. Most studies in our review reported 
a higher mean STAI-S score among patients undergoing colo-
noscopy. Some studies reported up to 51–56% of patients having 
moderate-to-severe anxiety [43, 44].

Consedine et al. explained in their conceptual framework that 
health professionals need to identify the source of a patient’s anxi-
ety in order to provide effective interventions [24]. Concerns about 
pain and embarrassment during the procedure were common in 
the studies included in this review, as was concern about sedation 
and the possibility of complications. Addressing these concerns 
when making a recommendation of colonoscopy or FS may help 
improve its acceptance. As expected, the fear of being diagnosed 
with cancer is a major anxiety concern among many patients. 
Diagnosis of cancer and complications are rare and hence provid-
ing the actual numbers experiencing these events may alleviate 
some of the anxiety.

Our review identified several predictors associated with 
increased anxiety. Using these predictors will help clinicians iden-
tify those patients more at risk for developing significant anxiety. 
There are other factors not adequately explored by the studies 
included in this systematic review. For example, whether referral 
by an open-access system versus consultation with an endoscopist 
play a role in patients’ anxiety cannot be assessed because only 
one observational study reported this information. Anesthesia 
involvement to provide deep sedation may be another important 
contributor to pre-procedural anxiety. Baudet et al. [53] found that 
patients who were sedated during their previous colonoscopy had 
lower anxiety and higher acceptance when undergoing a repeat 
colonoscopy.

In addition to being a barrier to acceptance, pre-procedural 
anxiety also has other implications. For example, Feng-Chi et al. 
[55] found that a key predictor of pain during colonoscopy was a 
patient’s pre-procedural anxiety level as measured by STAI-S. This 
can affect sedation requirements, length of the colonoscopy proce-
dure, and patient satisfaction.

Our review examined the effects of interventions aimed at low-
ering anxiety in patients having colonoscopy or FS. Among the 
interventions focused on improving patients’ knowledge, if the 
previous process was well designed to inform the patient, it would 
be more difficult to show an improvement, while if the previous 
process was quite limited, it would be easier to show a change. This 
may explain some of the variable findings among the studies. It 
appears that showing patients an information video on the day of 
their colonoscopy procedures may reduce anxiety based on two 
randomized trials with high risk of bias [55, 59]. Unfortunately, 

this would have no effect on improving acceptance of colonoscopy, 
given that it was limited to those patients about to have the proce-
dure. Providing a well-designed information pamphlet to patients 
in the weeks prior to having a colonoscopy was found to reduce 
anxiety on the day of the procedure in one randomized trial with 
low risk of bias [67]. Some studies have found that patients have 
reduced anxiety when they receive information about the sensa-
tions they are likely to experience during endoscopy, as opposed 
to information about the technical aspects of the procedure alone 
[68, 69]. This was explored further in a study by Morgan et al. [70], 
where patients were divided based on their coping styles (“infor-
mation seekers” and “information avoiders”), and it was found that 
patients who were given information congruent with their coping 
style experienced less anxiety before their colonoscopy. This sug-
gests that patients vary in the type and amount of pre-procedural 
information they prefer to receive.

Interventions designed to increase the quality and amount of 
information patients receive before the colonoscopy are promis-
ing. Information may be presented to patients in various formats 
including discussion with a health care provider, a written brochure, 
audio content, and video content. Previous research on communi-
cation with patients indicates that different patients prefer different 
types of information and there is not one type of information that 
is superior for all patients [71]. High-quality information is infor-
mation that is more easily understood by patients, information 
that may be discussed with family and friends, and information 
that describes the experiences of patients as they have a procedure. 
Better quality information is often available when patients partici-
pate in the production of the material. With a wide access to the 
Internet in recent years, the Internet may be a convenient way to 
get high-quality information to people, at low cost, well in advance 
of the colonoscopy appointment. Concerns about embarrassment, 
pain, and possible sedation could be addressed by information or 
recorded video testimonials from other patients who have experi-
enced colonoscopy.

Anxiety concerning colonoscopy or FS is one of the barri-
ers for some patients considering CRC screening [13, 72, 73]. 
While demographic factors are also important determinants of 
the uptake of screening, anxiety related to the procedure or the 
diagnosis of cancer is more amenable to change by targeted inter-
ventions. However, the effect of anxiety on screening adherence 
is complex as it may act as either a barrier or facilitator. As sug-
gested by Consedine et al., the source of anxiety is an important 
factor in screening behavior; patients with more specific anxiety 
toward the medical establishment, pain, or embarrassment of the 
procedure seek to alleviate their anxiety by avoiding screening, 
whereas patients with more generalized anxiety about “getting 
cancer” tend to reduce anxiety by undergoing screening [24]. In 
addition, the degree of anxiety may also play a role. Too little anxi-
ety may lead to apathy and too much anxiety promotes avoidance; 
a “moderate” level of anxiety may provide the most impetus for 
screening adherence [24]. Last, ethnicity may be a modifier con-
cerning the relationship between anxiety and screening adherence 
[74]. For example, breast cancer literature supports the notion 
that African-American women are more likely to avoid screening 
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mammography because of fear of cancer diagnosis compared to 
Whites [75]. All these factors can influence how a patient’s proce-
dure or cancer-related anxiety affects their screening adherence. 
Knowledge of these factors helps guide the development of effec-
tive interventions in the appropriate patient population.

Our review highlights several limitations to the available lit-
erature on anxiety for colonoscopy. The studies included in the 
analysis were very heterogeneous, precluding the data from being 
quantitatively pooled. This makes it difficult to conclude the overall 
magnitude of anxiety in patients undergoing colonoscopy. Future 
systematic reviews may consider conducting a meta-analysis as 
more data from homogeneous study designs become available. 
Our post hoc sensitivity analysis did not identify any subgroup 
effects between the nine studies that reported STAI-S but was lim-
ited by the small number of studies. In addition, the majority of 
studies in our review were of moderate-to-low quality based on 
our methodological assessment. The quality of evidence for anx-
iety-lowering interventions is poor, given the limited number of 
randomized trials in this area and the high risk of bias in most of 
them. For all types of outcomes, studies on FS were very limited 
and few conclusions could be made specific for FS. Most studies 
in our review assessed anxiety on the day of the endoscopic pro-
cedure; this did not capture any patients who could have canceled 
their appointments due to severe anxiety.

Our review did not examine several other barriers to the uptake 
of screening colonoscopy or FS, such as perceived utility of these 
procedures, lack of time, arranging transportation, and inadequate 
knowledge about cancer.

CONCLUSION
Our systematic review found that the mean anxiety level among 
patients undergoing colonoscopy was higher than that reported 
for the general population. In addition, anxiety level was increased 
on the day of the colonoscopy compared to earlier. A high propor-
tion of the patients experience anxiety due to concerns related to 
different aspects of having a colonoscopy. Certain patient char-
acteristics, such as female sex, higher baseline anxiety, functional 
abdominal pain, low education, and low-income level can help 
identify those more likely to experience anxiety and may benefit 
from targeted interventions. Providing an information video may 
alleviate anxiety in some patients having a colonoscopy, but addi-
tional high-quality studies are needed to confirm this effect. We 
anticipate that the findings of this study will be useful in improv-
ing the information provided to patients considering colonoscopy 
and FS.
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Study Highlights
WHAT IS CURRENT KNOWLEDGE
✓There are no systematic reviews synthesizing information on 

pre-procedure anxiety concerning colonoscopy or flexible 
sigmoidoscopy.

WHAT IS NEW HERE
✓Several reports indicate that the majority of patients are 

anxious about having a colonoscopy, with overall a similar 
degree of anxiety as those undergoing general surgery.

✓Providing improved pre-procedure information, such as that 
in the form of a video, may help reduce anxiety.

✓Higher-quality studies are needed to assess the magnitude 
of benefit of anxiety reducing interventions in different 
practice settings.

✓This systematic review summarizes several concerns and 
several predictors associated with increased pre-colonos-
copy anxiety, which should be considered for targeted 
interventions.

✓Knowledge of identified common concerns about colonosco-
py can assist in the development of educational materials 
realistically addressing those concerns—such as specific 
information on numbers of patients experiencing adverse 
effects and being diagnosed with cancer.
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