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Abstract
The assessment of constipation symptoms is based on history and physical examination. However, the experience is highly
subjective perhaps explaining why palliative medicine doctors continue to use plain abdominal radiographs as part of routine
assessment of constipation. Previous studies have demonstrated poor agreement between clinicians with this work in palliative
care, limited further by disparity of clinicians’ experience and training. The aim of this work was to explore whether there was
less variation in the assessments of faecal shadowing made by more experienced clinicians compared to their less experienced
colleagues. This pragmatic study was conducted across six palliative care services in Sydney (NSW, Australia). Doctors of
varying clinical experience were asked to independently report their opinions of the amount of shadowing seen on 10 plain
abdominal radiographs all taken from cancer patients who self-identified themselves as constipated. There were 46 doctors of
varying clinical experience who participated including qualified specialists, doctors in specialist training and lastly, doctors in
their second- and third post-graduate years. Poor agreement was seen between the faecal shadowing scores allocated by doctors
of similar experience and training (Fleiss’s kappa (FK): RMO 0.05; registrar 0.06; specialist 0.11). Further, when the levels of
agreement between groups were considered, no statistically significant differences were observed. Although the doctors did not
agree on the appearance of the film, the majority felt they were able to extrapolate patients’ experiences from the radiograph’s
appearance. As it remains challenging in palliative care to objectively assess and diagnose constipation by history and imaging,
uniform and objective assessment and diagnostic criteria are required. It is likely that any agreed criteria will include a combi-
nation of imaging and history. The results suggest the use of radiographs alone to diagnose and assess constipation in palliative
care represents low value care.
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Introduction

Recommended approaches to diagnosing constipation include
a detailed patient assessment focusing on changes in bowel
habits, identification of potentially contributing factors and

physical examination [1]. A history of infrequent stools, hard
stools that are difficult to pass; excessive straining, feeling of
incomplete evacuation, or use of manual manoeuvres should
be sufficient to establish the diagnosis [2]. In reality, it is often
more complicated. People’s experiences are highly subjective
[3] with diary studies demonstrating that individual’s recall of
the frequency of their bowel movements is often poor [4].
Additionally, clinicians do not universally agree on symptoms
or criteria which might lead to a diagnosis of constipation [5].
These uncertainties reiterate the importance of objective ap-
proaches to assess and diagnose constipation.

In gastroenterology, this issue has been addressed by the
universally accepted gold-standard diagnostic criteria, the
symptom-based Rome criteria [6]. A similar agreement in palli-
ative care is lacking [7]. This gap may explain why some palli-
ative care guidelines still recommendation a role for abdominal
radiographs in the assessment and diagnosis of constipation in
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some situations [8, 9]. These recommendations are in contrast to
constipation assessment in other populations where radiographs
are no longer routinely recommended [10, 11].

In the general population, estimates suggest that up to 30%
of people experience constipation symptoms. In contrast, up to
85% of palliative care patients will experience bowel symptoms
at one or more points in their disease trajectory [12, 13]. There
are likely to be numerous factors that affect the bowel including
a past history of functional constipation; medications; disorders
of the endocrine system (hypothyroidism, long term diabetes
mellitus); metabolic abnormalities (hypercalcemia or hypocal-
cemia, hypokalemia, renal impairment and under hydration),
neuropathic or myopathic pathologies; reduced mobility and
mechanical or pseudo-obstructions [14, 15]. Aside from opioids
[2, 16] and possibly anti-cholinergic load [17, 18], the actual
clinical effects of other factors on the gut and its supporting
structures have not been extensively studied in palliative care.
These knowledge deficits complicate the assessment and diag-
nosis of constipation and provide an explanation for why palli-
ative care clinicians continue to rely on radiographs.

However, there is a lack of objective evidence to support
this test’s diagnostic accuracy for this purpose. Acknowledging
this, a recent study was undertaken to explore the role for plain
abdominal radiographs in the assessment of constipation in
palliative care patients [19]. This research by Clark et al. was
based on work previously undertaken in functionally constipat-
ed patients [20]. The results demonstrated poor levels of agree-
ment between palliative care clinicians’ reports with no rela-
tionship seen between reports of faecal shadowing and the
patient’s self-assessed symptoms [19]. An acknowledged lim-
itation of this work was that the four participating clinicians
possessed differing levels of clinical experience.

This current studywas undertaken with the aim of exploring
if the level of a clinician’s training and experience affected the
levels of agreement when palliative care practitioners were
asked to report their assessments of the degree of faecal
shadowing visible on plain abdominal radiographs in palliative
care patients who had identified themselves as constipated.

Aim

To explore whether there was less variation in the assessments
of faecal shadowing made by more experienced clinicians
compared to their less experienced colleagues.

Methods

Study design and setting

A pragmatic observational study was undertaken with the aim
of comparing the radiology reports voluntarily made by

doctors of varying clinical experience working in palliative
care settings.

Settings and participants

Doctors from six palliative care services across New South
Wales (Australia) were approached to participate. With the
approval of their respective institution’s human research ethics
committees, a convenience sample of palliative care doctors of
varying experience was recruited including palliative medi-
cine specialists (consultants), registrars (fellows; postgraduate
years three or more) and Resident Medical Officers (RMO)
(house staff; postgraduate year two or three).

In anAustralian context, a palliativemedicine specialist is a
doctor who is recognised as a fellow of the Royal Australasian
College of Physician’s Chapter of Palliative Medicine [21].
Registrars are medical practitioners who are undertaking an
accredited course of study leading to a higher medical quali-
fication. Resident medical officers are usually within their
second or subsequent years of practical experience after eligi-
bility for full registration as a medical practitioner prior to
progressing to further training [22].

Data collection

Each of the consenting doctors individually and without con-
sultation reviewed 10 abdominal radiographs, blinded to any
clinical details. This was done in order not to influence the
doctors’ reports. The participating doctors were asked to pro-
vide their assessments of the amount of faecal shadowing they
observed in the three sections of the colon, namely the right
colon, left colon and sigmoid colon. This was undertaken
according to previously published recommendations which
require a 0–5 score to be assigned for each colonic section
where 0 = no shadowing and 5 = severe shadowing with dilat-
ed bowel. The scores of each section are totalled to give a final
numerical score of between 0 and 15 with higher scores re-
flective of more shadowing [23].

Based on these scores, the clinicianswere then asked to assess
the degree that they were able to predict the problems might be
experiencing based on the appearance of the radiograph.

These 10 radiographs were previously taken from
consenting patients with advanced cancers who had self-
identified themselves as constipated and requiring regular
laxatives.

Analysis

De-identified demographic details and clinician’s opinions re-
garding the use of radiographs were summarised using sum-
mary statistics. Fleiss’s kappa (FK) was used to evaluate con-
cordance between multiple raters within each group with this
technique evaluating the reliability of agreement amongst
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greater than one rater, with 0–0.2 reflecting a slight association
and 0.8–1 reflecting almost perfect agreement. The regression
co-efficient was calculated for pair-wise comparisons amongst
groups. This was performed with the registrar as the reference
group and included Specialists versus Registrars as well as
RMOs vs Registrars. Lastly, a two by two table was construct-
ed to explore the degree to which doctors felt they could ex-
trapolate from the radiograph appearance the clinical experi-
ence of each subject’s experience.

Results

Demographics

The demographics of the patients whose abdominal radio-
graphs were used in this study are detailed in Table 1 and
the demographics of the 46 participating doctors are
summarised in Table 2. Of the latter group, over half of these
doctors (62%, n = 28) were women with nearly half less than
35 years of age (n = 19). There were similar numbers of par-
ticipants in each of the three groups by level of experience.

Agreement regarding the degree of faecal shadowing
within and between sub-groups

As is summarised in Table 3, poor agreementwas seen between
the faecal shadowing scores allocated by doctors of similar
experience and training. Further, when the levels of agreement
between RMOs and registrars were compared, and when the
levels of agreement between specialists and registrars were
compared, no real differences were seen (Table 4).

Doctors perceived diagnostic value of the radiographs

For each radiograph, the doctors were asked to comment about
whether the radiological features present allowed them to diag-
nose constipation (yes/no); and predict a patient’s symptoms

(yes/no) based on the appearance of the abdominal film. The
results suggest that if a doctor believed that a patient was likely
to be constipated based on the radiograph, the doctor was more
likely to feel confident that they could predict symptoms based
on the appearance of the radiograph (OR 96.5) (Table 5).

Discussion

The ability to diagnose and manage constipation is considered
a core component of palliative care doctors’ clinical practice.

Table 1 Details of the cancer patients whose radiographs were reported
(n = 10)

Male 8

Mean age (range) 71.60 (48–81) years

Mean Australian Modified Karnofsky
Performance Status (range)

63 (range 50–70)

Current place of care:

Home 6

Specialist Palliative Care Unit 4

At least two constipation symptoms for 12 months or more

Yes 8

No 2

Mean number of laxatives per day (range) 1.7 (range 1–3)

Table 2 Participating doctors’ details

Demographic variables Frequency (%)

Sex

Male 17 (36.9%)

Female 28 (60.8%)

Blank 1 (2.3%)

Age group

< 35 years 19 (41.3%)

36–45 years 12 (26.1%)

46 years or older 12 (26.1%)

Blank 3 (6.5%)

Position

RMO 16 (34.8%)

Registrar 13 (28.3%)

Specialist 17 (36.9%)

Experience in palliative care

Limited experience or non-response 6 (13.0%)

< 10 years 25 (54.3%)

11–20 years 7 (15.2%)

21 years or more 8 (17.4%)

Last time radiograph ordered to assess constipation symptoms by clinical
grouping

Within last fortnight

RMO 3

Registrar 5

Specialist 11

More than 2 weeks ago

RMO 3

Registrar 1

Specialist 3

Unable to recall

RMO 2

Registrar 1

Specialist –

Blank

RMO 7

Registrar 6

Specialist 5
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Currently, the use of radiographs to assess this issue is clini-
cally widespread and in fact, recommended in clinical guide-
lines. These observations highlight the real need to understand
the reliability and repeatability of this investigation.

The alternative hypothesis that the concordance between
more experienced clinicians’ assessments of degrees of faecal
shadowing on abdominal radiographs would differ from that
of more junior staff was not upheld. The study’s results sug-
gest only faint levels of agreement amongst the most experi-
enced doctors with this lack of agreement also apparent in the
other two groups of less experienced clinicians. When the
levels of agreement seen within each group were compared,
no differences were seen. From this work, it seems that expe-
rience appears to have no impact on palliative care clinicians’
assessments of the degrees of faecal shadowing on abdominal
radiographs in advanced cancer patients who were all
constipated.

These findings compare and contrast with other work that
has been conducted to document the degree of agreement
amongst clinicians reporting radiographs in other settings
[24–27]. In one such study, specialists, registrars and RMO’s
were asked to report chest radiographs with the main finding
on these films being a pneumothorax. There were significant
differences in diagnostic accuracy between the groups with
the study concluding that the skill of interpretation of radio-
graphs increases with experience [24]. However, the major
difference between the pneumothorax study and the one pre-
sented here is that unlike a radiological diagnosis of a pneu-
mothorax, there are no agreed criteria to diagnose constipation

on plain films. The only exception to this is when plain radio-
graphs are combined with radio-opaque markers to assess
whether colon transit times are prolonged based on the num-
ber of markers visible, not the appearance of shadowing [28].

Even though the clinicians were not reliably able to agree
on the extent of visible shadowing, many still felt that they
could both establish a diagnosis of constipation and predict
specific symptoms, e.g. cramping or bloating based on the
appearance of the radiograph. This observation confirms the
widespread belief that there is a high concordance between
clinical and radiographic constipation. This raises a number
of issues which include the observation that the sensitivity and
specificity of plain radiographs to diagnose constipation in
palliative care has not previously been examined and is un-
likely to change in the near future given the ongoing absence
of gold standard diagnostic criteria for constipation in pallia-
tive care. Further, while clinicians felt that they were able to
predict patient’s symptoms based on the radiograph’s appear-
ance, previous studies have failed to correlate radiographs
with patient’s objective symptoms [20] including studies in-
volving palliative populations [19, 29].

Continued reliance on radiographs raises the possibility of
search-satisficing bias and confirmation bias. Search-satisficing
bias is most simply defined as the action of calling off a search
once a clinician believes they have a positive result, whereas
confirmation bias refers to a situation when the clinician has an
initial or a preconceived idea about a problem and interprets
subsequent information to confirm the diagnoses [30]. A pa-
tient presenting with cramping pain and based on their assess-
ment of moderate shadowing on abdominal radiograph may
lead the clinician to end the decision-making process and con-
clude that constipation is the diagnosis. However, this could be
erroneous given the variability seen between clinicians’ reports,
the lack of objective diagnostic criteria and the fact that a plain
radiograph is taken at single time point with many factors
influencing its appearance.

Reliance on a test of unproven value potentially exposes
patients to harm and increases health care costs. This may be
either in the form of unnecessary investigations or the possibil-
ity of either over- or under-treatment or missed diagnoses.
Within current evidence in palliative care, the use of radio-
graphs to assess constipation is an example of low-value health
care [31], an issue that has been raised in other parts of medi-
cine. Systematic reviews have highlighted that the evidence to
support plain radiographs as a useful tool to assess childhood
constipation is insufficient and this practice is seen as over-
utilisation of an investigation that is potentially detrimental
not only to patients but health care systems as well [11].

Strengths of this study include that this is the only study
that has compared the opinions of a reasonable number of
palliative care doctors drawn from different stages of experi-
ence to document the level of agreement when radiographs are
reported when the main issue is the assessment of

Table 3 Fleiss’s kappa (FK) concordance between raters by clinical
group

Clinical grouping Right colon Left colon Sigmoid colon

RMO 0.05 0.05 0.05

Registrar 0.10 0.13 0.06

Specialist 0.13 0.11 0.11

Table 4 Results on the comparison of x-ray viewing amongst different
groups of participants with the registrars as the reference group

Regression coefficient S.E. Z p value

Right Colon

RMO 0.23 0.195 1.20 0.23

Specialist − 0.23 0.192 − 1.21 0.23

Left Colon

RMO − 0.08 0.22 − 0.35 0.73

Specialist − 0.14 0.22 − 0.64 0.52

Sigmoid

RMO − 0.10 0.25 − 0.40 0.69

Specialist − 0.25 0.24 − 1.02 0.31
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constipation. As such, this work has highlighted that before
radiographs can be accepted as a validated tool in the assess-
ment of constipation in palliative care, more work is required.
Another strength is that the abdominal radiographs are taken
from patients with advanced malignancy so would represent
the palliative care patient population in whom this investiga-
tion is likely to be done.

The weaknesses of this work include the fact that it was a
small, pragmatic study. Clinicians were not provided with pa-
tient histories, a deliberate choice in order not to influence the
final reports. This is despite the fact that there is likely to be
merit in providing clinical information in order to improve the
diagnostic accuracy of investigations [32]. The decision not to
include history was considered pivotal to the study as the aim
was to compare the agreement between clinicians’ assessments
of visible faecal shadowing. It is important that this be highly
consistent if the premise is accepted that a plain abdominal
radiograph can be used to diagnose constipation. However, all
the patients had symptomatic constipation meaning that no ra-
diographs were included from non-constipated patients to act as
distractors. Another weakness is that the scores of the palliative
medicine doctors were not compared with radiologists. In many
clinical settings, it is necessary for doctors to have the necessary
skills and expertise to act upon investigations. In addition, al-
though future studies will include radiologists, it is also of note
that other studies have included such experts with no improve-
ment in agreement [20, 33]. Finally, the impact of clinician bias
on the results cannot be ignored. This may have impacted the
results in a number of ways including embedded ways of think-
ing or disparate learning experiences.

Future work

This study is not claiming plain abdominal radiographs have
no role in palliative care. It is however suggesting that even
with the limitations of this work, relying on a plain radio-
graphs appearance to assess and manage constipation requires
much more consideration. Comprehensive history and physi-
cal examination is required [9] with radiographs imperative to
exclude bowel obstruction, gut perforation, volvulus or para-
lytic ileus. It may be in the future possible to readdress wheth-
er plain radiographs provide important information to help

palliative care clinicians to assess and manage their patients’
constipation symptoms. However, this requires, at the very
minimum, development and testing of an agreed diagnostic
gold standard against which to assess the specificity and pos-
itive predictive capacity of plain radiographs.

Conclusion

As it remains challenging in palliative care to objectively as-
sess and diagnose constipation by history and imaging, uni-
form and objective assessment and diagnostic criteria are re-
quired. It is likely that any agreed criteria will include a com-
bination of imaging and history. The considerable variation
between observers seen in this work when assessing faecal
loading and the previously identified poor correlation of faecal
loading with objective assessments of constipation such as
colon transit time suggest that plain radiographs are not a
sufficiently reliable method of diagnosing constipation.
However, this must not preclude the use of radiographs in
specific situations.
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