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Simple Summary: Diabetic individuals have lower cancer awareness and are two-fold more likely
than non-diabetics to attribute some red-flag cancer symptoms to medications.

Abstract: Objectives: Type 2 diabetes is associated with a higher risk of colorectal cancer (CRC) and
advanced-stage cancer diagnosis. To help diagnose cancer earlier, this study aimed at examining
whether diabetes might influence patient symptom attribution, help-seeking, and willingness to undergo
investigations for possible CRC symptoms. Methods: A total of 1307 adults (340 with and 967 without
diabetes) completed an online vignette survey. Participants were presented with vignettes describing
new-onset red-flag CRC symptoms (rectal bleeding or a change in bowel habits), with or without
additional symptoms of diabetic neuropathy. Following the vignettes, participants were asked questions
on symptom attribution, intended help-seeking, and attitudes to investigations. Results: Diabetes was
associated with greater than two-fold higher odds of attributing changes in bowel habits to medications
(OR = 2.48; 95% C1 1.32-4.66) and of prioritising diabetes-related symptoms over the change in bowel
habits during medical encounters. Cancer was rarely mentioned as a possible explanation for the
change in bowel habits, especially among diabetic participants (10% among diabetics versus 16% in
nondiabetics; OR = 0.55; 95% CI 0.36-0.85). Among patients with diabetes, those not attending annual
check-ups were less likely to seek help for red-flag cancer symptoms (OR = 0.23; 95% CI 0.10-0.50).
Conclusions: Awareness of possible cancer symptoms was low overall. Patients with diabetes could
benefit from targeted awareness campaigns emphasising the importance of discussing new symptoms
such as changes in bowel habits with their doctor. Specific attention is warranted for individuals not
regularly attending healthcare despite their chronic morbidity.

Keywords: colorectal cancer; diabetes; cancer diagnosis

1. Introduction

Colorectal cancer (CRC) is the fourth most common cancer in the UK, with the second
highest cancer-related mortality. Currently, large proportions of CRCs are diagnosed at an
advanced stage (52%) or following emergency presentation (24%) in the UK [1]. A recent
international study found that 23% to 36% of CRCs are diagnosed as an emergency [2].
Diagnosing cancer earlier is a key public health target for improving survival [3,4].

Diabetes is associated with an increased risk of developing CRC [5] through complex
biological mechanisms related to insulin-like growth factors, insulin resistance, compen-
satory increased insulin levels, and prolonged hyperglycaemia [6,7]. Moreover, individuals
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with diabetes have a higher risk of being diagnosed with CRC at an advanced stage [8] and
have worse outcomes than nondiabetics [9-12].

The time it takes for patients to appraise symptoms and seek help is a significant
contributor to the overall delay before a cancer is diagnosed [13], but research on how
chronic conditions impact this delay is scant [14,15]. When experiencing potential CRC
symptoms such as a change in bowel habits, individuals with diabetes may consider
alternative explanations, attributing the symptoms to their pre-existing condition or to
medications [16,17]. Diabetic neuropathy can cause changes in bowel habits, as can diabetic
medications such as metformin, whose possible side effects include constipation and
diarrhoea [12]. Competing demands might also contribute to diagnostic delays, especially
when the management of diabetes is complex and is prioritised by patients and doctors
over the investigation of new symptoms of an as-yet-undiagnosed cancer. It has also been
hypothesised that diabetes may facilitate, rather than hinder, timely cancer diagnosis [18].
This is because diabetes, like other chronic conditions, might be associated with frequent
healthcare contacts [17,18], leading to opportunities to discuss new symptoms and possibly
reducing delays in CRC diagnosis through what is termed a surveillance mechanism or
surveillance effect [19].

The aim of the study was to investigate symptom attribution, intended help-seeking,
and willingness to undergo investigations for potential CRC symptoms among people liv-
ing with type 2 diabetes (hereafter, diabetes) compared with individuals without diabetes.

2. Methods

We performed an online cross-sectional vignette survey asking participants about the
action they would take after reading a vignette describing symptoms such as rectal bleeding
or change in bowel habits, with or without additional symptoms of diabetic neuropathy in
the feet. The word “cancer” was not mentioned to the study participants in order to mask
the study aim and to reduce priming and response bias, similar to previous studies [14].

Vignettes are short, hypothetical scenarios echoing real-life situations [20,21]. They
allow the manipulation of symptoms whilst keeping the context and environment constant
to explore reactions and intended behaviours [22]. Vignettes have often been used in diag-
nostic research [23,24] and are particularly useful when investigating complex phenomena
such as comorbidity-specific effects [14,23].

The study was approved by UCL Ethics committee (N14687/006).

2.1. Study Participants

Participants were recruited in August 2021 through Prolific, a survey provider (www.
prolific.co, accessed on 28 February 2023). Eligibility criteria included age 50 years or
above, resident in the UK, and no cancer diagnosis in the last 5 years. The age of 50+ was
chosen due to the increasing prevalence with older age of both type 2 diabetes [25] and
CRC [26]. At the time of the study, Prolific had ~5500 participants in the UK aged over 50,
of which 62% were aged 50-59 and 64% were female. Participants meeting the eligibility
criteria were contacted by email and asked if they would be interested in participating in a
study on symptom perception and help-seeking. Participants were compensated £1.25 for
completion of the survey, which is based on the questionnaire taking approximately 15 min
to complete and a £5 per hour payment. This amount was the standard set by Prolific, who
recruited participants from their panel, and is aimed at compensating participants for the
time taken to complete the survey.

Quota sampling was used to try to ensure that 50% of the sample were people with
diabetes. To facilitate the recruitment of a sufficiently large number of diabetic partici-
pants the survey was additionally circulated to a local diabetes group. A total sample of
n = 2000 participants was estimated to provide 80% power to detect a difference of 10% in
anticipated help-seeking between people with and without diabetes at a significance level
of p <0.05.


www.prolific.co
www.prolific.co
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2.2. Vignettes

We developed three vignettes, all of which described symptoms that could be indica-
tive of CRC, and one of which additionally included symptoms of diabetic neuropathy.

Vignette 1 focused on rectal bleeding: When you use the bathroom, you notice blood
in your poo (rectal bleeding). Other than this symptom you have noticed no other changes.

Vignette 2 focused on a change in bowel habits: You notice you have had changes in
your normal bowel habit (such as looser poo, pooing more often or constipation). Other
than this symptom you have noticed no other changes.

Vignette 3 focused on the co-occurrence of diabetic neuropathy and CRC symptoms:
You notice you have numbness, tingling and pain in your feet, along with changes in your
normal bowel habits (such as looser poo, pooing more often or constipation) and blood in
your poo (rectal bleeding). Other than these symptoms you have noticed no other changes.

Changes in bowel habits and rectal bleeding are red-flag CRC symptoms warranting
an urgent investigation via the suspected cancer pathway, according to UK NICE guide-
lines [27]. Symptoms indicating neuropathy in the feet were chosen because these could be
concerning to the individual but are different from CRC symptoms, allowing us to exam-
ine variations in prioritisation by patients during medical encounters when experiencing
multiple symptoms.

The vignettes and study material were co-designed with contributions from patient
representatives, clinicians, and researchers. Twenty-two cognitive interviews and a pilot
study with 200 participants were performed to ensure the study material was patient-
centred and easy to understand [28]. Based on the feedback received, minor changes were
made; for example, giving a clearer explanation of some words (e.g., endocrinologist).

Participants were randomly assigned to read either vignette 1 and 2 or vignette 3.

Following the vignettes, participants were asked precoded and open questions on
symptom attribution, intended help-seeking, and attitudes to investigations (Supplemen-
tary Materials SA). Additionally, participants provided information on their age, sex, eth-
nicity, educational level, and self-reported history of chronic conditions, using a question
and precoded list of conditions adapted from the GP Patient Health Survey [29]. Answers
to this question were used to classify participants into those with or without a pre-existing
diagnosis of type 2 diabetes. Respondents with diabetes were presented with additional
questions on their diabetes management.

2.3. Outcome Variables
2.3.1. Symptom Attribution

Symptom attribution was explored using free-text responses, inviting participants to
write down anything they thought may be a possible cause of the symptoms. Similar to
previous research [14], we used content analysis to code answers as referring to cancer,
benign gastrointestinal (GI) conditions, diabetes, or other conditions.

2.3.2. Intended Help-Seeking

Intended help-seeking was measured by asking what action people would take. Precoded
answers such as “Talk to members of your family” and “Contact the GP” were presented (full
list in Supplementary Materials SA), with an additional free-text option. Precoded answers
were randomised to avoid order effects. In the analysis stage, answers of “probably would”
and “definitely would” were combined into a “would take action” category.

2.3.3. Willingness/ Attitudes to Undergo Diagnostic Investigations

Participants were asked if they would be willing to have a colonoscopy /sigmoidoscopy
and/or stool test (using yes/no response options) following the symptomatic presentation.
If participants answered “no,” they were asked to clarify why.
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2.3.4. Prioritisation of Symptoms

Participants randomised to vignette 3 (co-occurrence of diabetic neuropathy and CRC
symptoms) were asked to provide a ranking of the order in which they would mention
each symptom to their GP.

2.4. Main Explanatory Variables

Having a diagnosis of type 2 diabetes was the main explanatory variable considered.
In addition, those with diabetes were asked how often their diabetes is reviewed, with
precoded answers of “at least once per year by the GP or by the specialist” or “not being
regularly checked by a doctor or nurse”. They were asked what their HbAlc is (either
mmol or %) and how they would describe their management of diabetes (“very good”,
“good”, “average”, “bad”, or “very bad”; subsequently recoded as “good”, “average”, or
“bad”. Based on clinical cut-offs, a HbAlc of 48 mmol/mol indicated a blood sugar level in
the diabetic range; 48 and below indicated well controlled diabetes.

Additionally, past faecal occult blood test or colonoscopy/sigmoidoscopy information
was collected by asking participants: “Have you ever had a stool sample?” and “Have
you ever had a colonoscopy/sigmoidoscopy?”, with pre-coded answers: “no”, “yes, for
screening”, and “yes, for symptoms”.

2.5. Statistical Analysis

Chi-squared tests were used to compare the characteristics of participants with versus
without diabetes. Multivariable logistic regression was used to explore the associations
between diabetes and the following outcomes: symptom attribution, intended help-seeking,
and willingness to undergo diagnostic investigations. Each outcome was examined in
a separate multivariable model, adjusting for variables considered a priori as potential
confounders based on the previous literature and on clinical reasoning (including age, sex,
ethnicity, previous diagnostic testing, and total number of chronic morbidities).

Additionally, for the subgroup with diabetes, we evaluated the association between
diabetes management and intended help-seeking for possible CRC symptoms, combining
the participants across all three vignettes.

3. Results
3.1. Sample Characteristics

A total of 1456 participants agreed to take part in the study. Excluding 108 with
incomplete responses and 59 with cancer in the last 5 years, a total of 1287 participants
were included. Among respondents, 320 had diabetes and 967 were nondiabetics, 60.8%
of the sample were female, and 87.3% were from a white ethnic background (Table 1),
which is in line with Prolific’s participant characteristics. Diabetic respondents were older
and more frequently had 3+ chronic conditions and a history of faecal occult blood test
or colonoscopy/sigmoidoscopy (for screening or symptoms). Within the subgroup with
diabetes, 16.6% had HbA1c results <48 mmol, 26.3% >48 mmol, and 57.2% unknown. Most
self-rated their diabetes management as “good” (56.9%), with 10.6% self-rating it as “bad,”
and 10.9% did not have their diabetes checked at least once a year (in either primary or
secondary care).

Table 1. Participant Characteristics.

Total With Diabetes Without 2
N = 1287 N =320 Diabetes N =967~ PValue (" Test
Age (years)
50-59 791 (61.5%) 158 (49.4%) 633 (65.5%) 0001
60-69 399 (31.0%) 121 (37.8%) 278 (28.7%)
70+ 97 (7.5%) 41 (12.8%) 56 (5.8%)
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Table 1. Cont.

Total With Diabetes Without 2
N = 1287 N =320 Diabetes N=967 ~ P~Value (X" Test
Sex
Male 500 (38.9%) 158 (49.4%) 342 (35.4%)
Female 782 (60.8%) 161 (50.3%) 621 (64.2%) <0001
Prefer not to say # 5 (0.4%) 1(0.3%) 4 (0.4%)
Ethnic Group
White British 1123 (87.3%) 290 (90.6%) 833 (86.1%) 0.037
All other ethnicities 164 (12.7%) 30 (9.4%) 134 (13.9%)
Past colonoscopy/sigmoidoscopy
Yes, for screening 101 (7.8%) 26 (8.1%) 75 (7.8%)
Yes, for symptoms 260 (20.2%) 99 (30.9%) 161 (16.6%) <0.001
No 926 (72.0%) 195 (60.9%) 731 (75.6%)
Past Stool test
Yes, for screening 475 (36.9%) 140 (43.8%) 335 (34.6%)
Yes, for symptoms 226 (17.6%) 75 (23.4%) 151 (15.6%) <0001
No 586 (45.5%) 105 (32.8%) 481 (49.7%)
Other comorbidities (exc. diabetes)
0 343 (26.7%) 46 (14.4%) 297 (30.7%)
1 382 (29.7%) 70 (21.9%) 312 (32.3%) <0.001
2 261 (20.3%) 68 (21.3%) 193 (20.0%)
3+ 301 (23.4%) 136 (42.5%) 165 (17.1%)
GP visits since March 2020
0 370 (28.7%) 39(12.2%) 331 (34.2%)
1 278 (21.6%) 59 (18.4%) 219 (22.6%) <0.001
2-9 610 (47.4%) 210 (65.6%) 400 (41.4%)
10+ 29 (2.3%) 12 (3.8%) 17 (1.8%)
GP visits before March 2020 (per year)
0 445 (34.6%) 32 (10.0%) 413 (42.7%)
1 321 (24.9%) 87 (27.2%) 234 (24.2%) <0.001
2-9 499 (38.8%) 194 (60.6%) 305 (31.5%)
10+ 22 (1.7%) 7 (2.2%) 15 (1.6%)

# Group removed from further analyses due to small sample size.

3.2. Symptom Attribution

The change in bowel habits (vignette 2) was most frequently attributed to dietary
changes by both the diabetic and nondiabetic participants, without a significant difference
(30.9% vs. 34.2%, respectively). Whilst cancer was the second most frequent symptom
attribution overall, participants with diabetes, compared with those without, were less
likely to attribute the change in bowel habits to cancer (9.7%, vs. 15.9%; adjusted OR: 0.55,
95% CI: 0.36-0.85). Diabetic participants were also less likely to attribute the change in
bowel habits to other bowel diseases (8.1% vs. 12.5 %; adjusted OR: 0.57, 95% Cl: 0.35-0.91)
and to more often think that this symptom could be due to medications (7.5% vs. 2.5%; OR:
2.48, 95% Cl: 1.32-4.66) (Figure 1).



Cancers 2023, 15, 1668

6 of 13

Odds ratio (95% CI)

0.5

0.25

—@—

—@—

—

Cancer

Dietary Changes Bowel Disease Stomach Bug Don't Know Medication
Symptom Attribution

Figure 1. Symptom attributions reported by participants with diabetes versus those without when
experiencing a change in bowel habits (vignette 2): multivariable logistic regression odds ratios,
adjusted for age, sex, ethnicity, and comorbidity number. Note: Each symptom attribution was
included as the outcome (binary yes/no outcome) in a separate multivariable model.

No significant differences between participants with and without diabetes were found
in the case of rectal bleeding (vignette 1), with the most frequently mentioned symptom
attributions being haemorrhoids (29.7%) and cancer (29.3%) (details in Supplementary
Materials SB). Multivariable logistic regression odds ratios for symptom attribution for
vignettes 1 and 3 are reported in Supplementary Materials SC.

3.3. Intended Help-Seeking

The most frequently reported action in case the participants were to experience a
change in bowel habits (vignette 2) was “wait and see what happens”, irrespective of
diabetes status (88% in both diabetic and nondiabetic participants). Among participants
with diabetes, this was followed by mentioning the symptom to the GP if being seen for
something else (78.5% with diabetes, 70.9% participants without diabetes).

In the case of rectal bleeding (vignette 1) or co-occurrence of CRC symptoms with
numbness/pain in the feet (vignette 3), 91% of participants with diabetes would mention
these symptoms to the GP if seeing them for something else. Among participants without
diabetes the majority would look up these symptoms online (88.4% for vignette 1, 90.8%
for vignette 3).

Compared with those without diabetes, participants with diabetes were more likely to
contact the GP to seek help when experiencing rectal bleeding (41% versus 18%, adjusted
OR: 1.62, 95% CI: 1.02-2.55) or a change in bowel habits (27% versus 7% adjusted OR: 1.70,
95% CI: 1.13-2.57) (Table 2). Diabetes was not associated with help-seeking when potential
cancer symptoms co-occurred with numbness/pain in the feet (vignette 3), (adjusted OR:
1.28 95% CI: 0.72-2.28).

In all scenarios, an awareness that the symptom might be linked to cancer was asso-
ciated with an increased likelihood of seeking help from a GP (rectal bleeding OR: 2.52,
95% CI: 1.76-3.61; change in bowel habits OR: 2.79, 95% CI: 1.92-4.04; co-occurrence of
rectal bleeding, change in bowel habits, and numbness/tingling in the feet: OR: 3.90 95%
CI: 2.43-6.25).
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Table 2. Intended help-seeking behaviours (“definitely would” and “probably would” vs. “probably/definitely wouldn’t”) in response to potential CRC symptoms:

univariable and multivariable logistic regression OR (adjusting for age, sex, ethnicity, number of comorbidities, and attributing symptom to cancer).

Mention if Dismiss as Mention If
Talk to You Saw the Look up . Y You Saw a Contact a
Members of Iﬁf :;)nthe Conté;’t the GP for Go to A&E Information ‘A‘]A]’laltt ;Ind See NS :tntl; tvl\l;(ﬂ_g Cg]r:lt::et a Nurse for Diabetes (é((;l;:llt‘ia;:)la;l FSII-
Your Family armacy Another Online at Happens About 4 Another Specialist g
Reason u Reason
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Vignette 1: Rectal bleeding
Diabetes
(unadj)
Yes 101 (0.70-1.45) 146 (090-236)  1O1(L07-242) 3373 5 yp)  222(101-490)  050(0.31-080)  0.63(044-090) (53 046-121) 186 (L27-272) 443068157 @ 80751%7) we 141(053-3.78)
No 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Diabetes (adj)
Yes 0.83 (056-1.24) 151 (0.87-254)  62(1L02-255) 135 (979 n50) 253 (1.02-6.27) (0_38f’()?é6) . 060(040-090) 73043104y 203(34308) 5067167 6328314 85061533
No 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Vignette 2: Change in bowel habit
Diabetes
(unadj)
Yes 121 (0.84-174) 138(086-222) 0(L11-230) 1550098 030) 0.68(0.15-3.17) 0.82(054-123) 103 (059-1.78) 081 (0.56-1.16) 74 (107-282) 4345 90-1.89) 3 P 37) s 069 (0.20-2.47)
No 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Diabetes (adj)

1.70 (1.13-2.57)
*

1.74 (1.10-2.78)
*

1.74 (1.03-2.96)
*

Yes 112(0.75-1.67)  1.57 (0.94-2.63) 0.63 (0.12-3.45)  0.89 (0.57-139)  0.99 (0.55-1.81)  0.81 (0.54-1.21) 141094211 79_%31876) e 0.49(0.12-1.97)
No 1.0 10 1.0 1.0 1.0 1.0 1.0 10 1.0 10 1.0 1.0
Vignette 3: Rectal bleeding, bowel changes, and numbness and tingling in feet
Diabetes
(unadj)
Yes 114 (0.79-1.63) 090 (052-153) 121 (0.72-2.04) 122 (0.65-226) 203105391 052(031-088) 41 (70145 1.12(0.68-185 /119245 14773 185 484(268-875)  2.32(1.13-474)
No 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Diabetes (adj)

Yes

1.18 (0.80-1.74)

0.91 (0.52-1.63)

1.28 (0.72-2.28)

1.31 (0.68-2.55)

2.05 (1.01-4.18)
*

0.53 (0.30-0.95)
*

1.07 (0.72-1.6)

1.05 (0.60-1.81)

2.00 (1.35-2.96)
HAA

1.44 (0.87-2.40)

5.80 (3.03-11.11
A%k

2.59 (1.18-5.66)
*

No

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

*<0.05, ** <0.01, ** <0.001.
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3.4. Diabetes Condition Management

Among the subgroup of participants with diabetes, we examined the likelihood of
seeking help from a GP or a nurse for any of the CRC symptoms described in the vignettes,
by self-reported diabetes management. Not having an annual check-up reduced the
likelihood of help-seeking (adjusted OR: 0.23; 95% CI: 0.10-0.50), as did self-perceived poor
diabetes control (adjusted OR: 0.20; 95% CI: 0.86-0.47) (Table 3). Higher than recommended
HbA1lc increased the odds of seeking help (adjusted OR: 3.7; 95% CI: 1.36-10.50).

Table 3. Odds ratios and 95% confidence intervals for the association between diabetes management
and help-seeking among the subgroup of participants with diabetes, adjusted for age and sex
(n = 350).

Help-Seeking (Contacting a p Value (2 Test)

GP or Nurse)
Unadjusted models OR (95% CI)
Annual Check
No 0.19 (0.09-0.40) <0.001
Yes 1.0
HbAlc
High HbAlc * 3.08 (1.18-8.07) 0.021
Recommended HbAlc 1.0
Self-Management
Bad 0.16 (0.07-0.36) <0.001
Average 0.63 (0.32-1.27) 0.197
Good 1.0
Adjusted models
Annual Check
No 0.23 (0.10-0.50) <0.001
Yes 1.0
HbA1lc
High HbAlc 3.77 (1.36-10.50) 0.011
Recommended HbAlc 1.0
Self-Management
Bad 0.20 (0.86-0.47) <0.001
Average 0.75 (0.37-1.54) 0.437
Good 1.0

* Used as a marker of suboptimal control.

3.5. Willingness/Attitudes to Undergo Diagnostic Investigations for Symptoms

Among the total study sample, 98.4% were willing to take a stool test, and 95.6% were
willing to have a colonoscopy in case they experienced rectal bleeding or a change in bowel
habits, with no differences between those with or without diabetes.

At multivariable analysis there was no significant difference in the likelihood of tak-
ing part in diagnostic testing by diabetes status, adjusting for a history of stool test or
colonoscopy/sigmoidoscopy, age, sex, ethnicity, and comorbidity number. Having a his-



Cancers 2023, 15, 1668

90f13

tory of stool test (OR: 0.16; 95% CI: 0.04-0.35) or colonoscopy (OR: 0.28; 95% CI: 0.12-0.63)
decreased the likelihood of being willing to have a test in the case of symptoms, compared
with never having been tested. Men were less likely to be willing to have a colonoscopy
compared with women (OR: 0.37; 95% CI: 0.19-0.72) (details in Supplementary Materials SD).

In those unwilling to undergo investigations, the predominant reason was embarrass-
ment in having a stool test (19%) or a colonoscopy (26.7%) (further details in Supplementary
Materials SE).

3.6. Patient Prioritisation of Symptoms When Communicating with the GP

When examining symptoms mentioned as the priority during the GP consultation,
significant differences were found by diabetes status: a lower proportion of the diabetic
participants mentioned rectal bleeding as the first priority compared with the nondiabetic
participants (65.6% versus 77.0%, p = 0.004), whilst a higher proportion of the diabetic
participants prioritised numbness/pain in the feet (24.2% versus 13.3%, p = 0.001). Change
in bowel habits was considered a priority by a minority among both the diabetic and
nondiabetic participants (9.9% versus 10.3%, p = 0.871). (Full result in Supplementary
Materials SF)

4. Discussion
4.1. Main Findings and Comparison with the Literature

Individuals with diabetes compared with those without were less likely to attribute
possible CRC symptoms, such as a change in bowel habits, to cancer and more likely to think
it might be caused by medications. When seeing their doctor, diabetic individuals were
also more likely to prioritise concerns related to their chronic condition rather than discuss
typical red-flag CRC symptoms such as a new-onset change in bowel habits. Diabetic
individuals not regularly attending healthcare were less likely to seek help if experiencing
red-flag cancer symptoms.

Participants did not provide details on specific medicines they considered possibly
linked to the change in bowel habits. However, metformin is a cornerstone of diabetes
treatment [30,31], and it can lead to changes in bowel habits as a common side effect [12].
This might explain the patients’ interpretation of the symptom as being due to an incon-
sequential cause rather than cancer, in line with the “alternative explanation” hypothesis.
Nonrecognition of cancer alarm symptoms can delay help-seeking [19,32], and comorbidi-
ties providing plausible “alternative explanations” have been previously associated with
advanced-stage cancer diagnosis [33].

In contrast, having a chronic condition might also lead to more frequent healthcare
contacts and opportunities to report possible cancer symptoms to the doctor, in line with
the surveillance mechanism [19]. This is supported by the present study, indicating that
compared with those without, individuals with diabetes would more likely seek help from
a GP, and they would mention a change in bowel habits when attending for other reasons.
However, the study shows that this was not the case when cancer symptoms co-occur
with diabetic complications. In these circumstances, patients prioritised the symptoms of
diabetic neuropathy over the cancer alarm symptoms when communicating with the doctor.
This supports the competing demands theory [34] and might at least partially explain why
some patients with chronic conditions might have a higher risk of diagnostic delays or
advanced stage or emergency cancer diagnosis [33,35] despite increased GP consultations.

Diabetic patients with no annual checks or poor self-management who may have
lower levels of primary care use were also found to be significantly less likely to seek help
in the current study. This is in line with some previous evidence of an association between
poorly controlled diabetes and late-stage cancer [8,36].

Whilst a high percentage of participants were willing to have stool tests and colono-
scopies, those who had a history of previous testing were less willing to take part again,
even if experiencing red-flag symptoms such as rectal bleeding or changes in bowel habits.
Past research found that an all-clear result might lead to a false sense of security and over-
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reassurance, which can subsequently decrease the likelihood of help-seeking or prompt
investigations if the same alarm symptom were to reoccur [37].This may possibly lead to
missed opportunities for a prompt diagnosis.

4.2. Implications for Research and Practice

Despite being at an increased risk of developing CRC, people with diabetes have a
lower likelihood of attributing typical CRC alarm symptoms to cancer and of prioritizing
communication of cancer symptoms during a medical consultation. It is important for
cancer awareness campaigns [38] to target people with common chronic conditions associ-
ated with a higher risk of cancer, promoting earlier symptom recognition and appropriate
communication of new symptoms to the doctor. Direct questions and symptom elicitation
focusing on red-flag symptoms during medical visits performed for diabetes management
could also be useful, possibly adding key CRC screening questions to the Quality and
Outcomes Frameworks (QOF). This might ensure it is proactively elicited at annual checks
regardless of patient prioritisation. The study also stresses the importance of dedicating
specific attention to patients with diabetes who are not likely to attend health care regularly
and/or are likely have poor glycaemic control. Additional QOF incentives could be offered
for practices able to engage with patients who previously missed diabetic reviews. Patient
awareness and understanding of the common side effects of medication such as metformin
could also be increased, as well as emphasising the importance of help-seeking if patients
experience persistent changes in bowel habits. As part of the medication reviews of patients
on metformin, questions regarding possible changes of bowel habits could be introduced.

A recent study reported significantly longer intervals from first symptomatic presentation
in primary care to investigations and cancer diagnosis for patients with pre-existing conditions
such as diabetes [35]. Future research could explore factors contributing to longer primary
care and diagnostic intervals, including whether clinical decision making on referrals for
patients presenting with possible cancer symptoms varies by diabetes status.

4.3. Strengths and Limitations

The study used online vignettes, a methodology which has an established record
in diagnostic research for elucidating the cognitive and attitudinal drivers of behaviour.
The methodology allows for the manipulation of conditions in standardised ways and
has been shown to be an important methodological tool when it would be impossible to
manipulate symptoms, conditions, and comorbidities to investigate the topics using other
methods [39,40]. The inclusion of open-ended questions allowed for better understanding
of the participant perspective, gaining insights into how they would communicate sensitive
issues to their GP. A further strength is a high survey completion (88%).

An inherent limitation of vignette studies is that they examine intended rather than
actual behaviour. The symptoms are simulated, and pain, discomfort, and worry about
symptoms are not necessarily experienced in the same way as in real life. Whilst intention to
act does not automatically equate to a behaviour actually occurring, expressing intentions
is an important preliminary step in producing the behaviour.

5. Conclusions

The study found that compared with those without, people with diabetes are less likely
to attribute red-flag CRC symptoms such as changes in bowel habits to cancer, and they are
more likely to attribute them to medications. Individuals with diabetes are also less likely
to prioritise the reporting of possible new-onset cancer symptoms over diabetes-related
symptoms during medical encounters. Interventions are needed encouraging healthcare
visits for individuals not regularly attending healthcare despite their chronic morbidity.
The findings can inform cancer awareness campaigns and clinical guidelines, targeting
individuals with common conditions such as diabetes who are at higher risk of CRC, in
order to help diagnose cancer earlier.



Cancers 2023, 15, 1668 11 of 13

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/cancers15061668/s1, SA: Vignette Questionnaire; SB: Symp-
tom attribution table; SC: Symptom attribution Logistic regression figures for vignette 1 and 3; SD:
Willingness to undergo diagnostic testing for new symptoms (rectal bleeding or change in bowel
habit) by diabetes status, by previous testing history, age, sex, ethnic group, and comorbidities.
(N =1282); SE: Main themes of participants who responded no to partaking in diagnostic testing
table; SF: Symptoms mentioned by participants as the first priority to talk to the GP about by diabetes
status. (N = 623).

Author Contributions: L.S.,, CVW.,, AK. and C.R. contributed to the design of the study, data
collection, statistical analysis, interpretation of the findings, and writing of the manuscript. M.R. and
G.L. contributed to the interpretation of the findings and the discussion and reviewed the manuscript.
C.R. is the guarantor of this work and, as such, had full access to all the data in the study and takes
responsibility for the integrity of the data and the accuracy of the data analysis. All authors have
read and agreed to the published version of the manuscript.

Funding: This report presents independent research commissioned and funded by the National
Institute for Health Research (NIHR) Policy Research Programme, conducted through the Policy
Research Unit in Cancer Awareness, Screening and Early Diagnosis, PR-PRU-1217-21601. The views
expressed are those of the authors and not necessarily those of the NIHR, the Department of Health
and Social Care or its arm’s-length bodies, or other government departments. This study is also
relates to the NIHR Programme Grants for Applied Research (PGfAR) SPOtting Cancer among
Comorbidities (SPOCC) programme: supporting clinical decision making in patients with symptoms
of cancer and pre-existing conditions (NIHR201070). GL is supported by Cancer Research UK
Advanced Clinician Scientist Fellowship [18081/A18180]. CR acknowledges funding from Cancer
Research UK-Early Detection and Diagnosis Committee (grant number EDDCPJT\100018).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the University College London Ethics Committee (protocol code
N14687/006, date of approval 16 August 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Acknowledgments: We are grateful to all participants who completed surveys and cognitive inter-
views for the study and to Diabetes UK Sutton & Carshalton branch in supporting this project and
distributing the survey to its members.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. NCIN. Routes to Diagnosis 2006-2016 Workbook. PHE. 2016. Available online: http:/ /www.ncin.org.uk/publications /routes_
to_diagnosis (accessed on 24 July 2021).

2. McPhail, S.; Swann, R.; A Johnson, S.; E Barclay, M.; Elkader, H.A.; Alvi, R.; Barisic, A.; Bucher, O.; Clark, G.R.C.; Creighton,
N.; et al. Risk factors and prognostic implications of diagnosis of cancer within 30 days after an emergency hospital admission
(emergency presentation): An International Cancer Benchmarking Partnership (ICBP) population-based study. Lancet Oncol. 2022,
23, 587-600. [CrossRef] [PubMed]

3. UK Government, Department of Health and Social Care. Government Announces Plans for Earlier Diagnosis for Cancer Patients.
2018. Available online: https:/ /www.gov.uk/government/news/government-announces-plans-for-earlier-diagnosis-for-cancer-
patients (accessed on 15 December 2022).

4. CRUK. Bowel Cancer Incidence Statistics. 2015. Available online: https://www.cancerresearchuk.org/health-professional /
cancer-statistics /statistics-by-cancer-type /bowel-cancer/incidence (accessed on 15 December 2022).

5. Vigneri, P; Frasca, F.; Sciacca, L.; Pandini, G.; Vigneri, R. Diabetes and cancer. Endocr. Relat. Cancer 2009, 16, 1103-1123. [CrossRef]
[PubMed]

6. Eibl, G.; Cruz-Monserrate, Z.; Korc, M.; Petrov, M.S.; Goodarzi, M.O.; Fisher, W.E.; Habtezion, A.; Lugea, A.; Pandol, S.J.; Hart,

P.A.; et al. Diabetes Mellitus and Obesity as Risk Factors for Pancreatic Cancer. . Acad. Nutr. Diet. 2018, 118, 555-567. [CrossRef]
[PubMed]


https://www.mdpi.com/article/10.3390/cancers15061668/s1
http://www.ncin.org.uk/publications/routes_to_diagnosis
http://www.ncin.org.uk/publications/routes_to_diagnosis
http://doi.org/10.1016/S1470-2045(22)00127-9
http://www.ncbi.nlm.nih.gov/pubmed/35397210
https://www.gov.uk/government/news/government-announces-plans-for-earlier-diagnosis-for-cancer-patients
https://www.gov.uk/government/news/government-announces-plans-for-earlier-diagnosis-for-cancer-patients
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/bowel-cancer/incidence
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/bowel-cancer/incidence
http://doi.org/10.1677/ERC-09-0087
http://www.ncbi.nlm.nih.gov/pubmed/19620249
http://doi.org/10.1016/j.jand.2017.07.005
http://www.ncbi.nlm.nih.gov/pubmed/28919082

Cancers 2023, 15, 1668 12 of 13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Klil-Drori, A.].; Azoulay, L.; Pollak, M.N. Cancer, obesity, diabetes, and antidiabetic drugs: Is the fog clearing? Nat. Rev. Clin.
Oncol. 2017, 14, 85-99. [CrossRef] [PubMed]

Siddiqui, A.A.; Spechler, S.J.; Huerta, S.; Dredar, S.; Little, B.B.; Cryer, B. Elevated HbAlc Is an Independent Predictor of
Aggressive Clinical Behavior in Patients with Colorectal Cancer: A Case-Control Study. Dig. Dis. Sci. 2008, 53, 2486—2494.
[CrossRef]

Barone, B.B.; Yeh, H.C.; Snyder, C.F,; Peairs, K.S.; Stein, K.B.; Derr, R.L.; Wolff, A.C.; Brancati, FL. Long-term all-cause mortality in
cancer patients with preexisting diabetes mellitus: A systematic review and meta-analysis. JAMA 2008, 300, 2754-2764. [CrossRef]
Tu, H.; Wen, C.P; Tsai, S.P.; Chow, W.-H.; Wen, C.; Ye, Y.; Zhao, H.; Tsai, M.K.; Huang, M.; Dinney, C.P.; et al. Cancer risk
associated with chronic diseases and disease markers: Prospective cohort study. BMJ 2018, 360, k134. [CrossRef]

van de Poll-Franse, L.V.; Houterman, S.; Janssen-Heijnen, M.L.; Dercksen, M.W.; Coebergh, ] W.W.; Haak, H.R. Less aggressive
treatment and worse overall survival in cancer patients with diabetes: A large population based analysis. Int. ]. Cancer 2007, 120,
1986-1992. [CrossRef]

Yao, C.; Nash, G.F; Hickish, T. Management of colorectal cancer and diabetes. J. R. Soc. Med. 2014, 107, 103-109. [CrossRef]
Rogers, H.L.; Siminoff, L.A.; Longo, D.R.; Thomson, M.D. Coping with Pre-diagnosis Symptoms of Colorectal Cancer: A Study of
244 Recently Diagnosed Individuals. Cancer Nurs. 2017, 40, 145-151. [CrossRef]

Kaushal, A.; Waller, J.; Von Wagner, C.; Kummer, S.; Whitaker, K.; Puri, A.; Lyratzopoulos, G.; Renzi, C. The role of chronic
conditions in influencing symptom attribution and anticipated help-seeking for potential lung cancer symptoms: A vignette-based
study. BJGP Open 2020, 4, bjgpopen20X101086. [CrossRef]

Scott, S.E.; Walter, EM.; Webster, A_; Sutton, S.; Emery, ]. The model of pathways to treatment: Conceptualization and integration
with existing theory. Br. J. Health Psychol. 2013, 18, 45-65. [CrossRef] [PubMed]

McLachlan, S.; Mansell, G.; Sanders, T.; Yardley, S.; van der Windt, D.; Brindle, L.; Chew-Graham, C.; Little, P. Symptom
perceptions and help-seeking behaviour prior to lung and colorectal cancer diagnoses: A qualitative study. Fam. Pr. 2015, 32,
568-577. [CrossRef] [PubMed]

Smith, L.K.; Pope, C.; Botha, J.L. Patients” help-seeking experiences and delay in cancer presentation: A qualitative synthesis.
Lancet 2005, 366, 825-831. [CrossRef] [PubMed]

Renzi, C.; Kaushal, A.; Emery, J.; Hamilton, W.; Neal, R.D.; Rachet, B.; Rubin, G.; Singh, H.; Walter, E; De Wit, N.J.; et al. Comorbid
chronic diseases and cancer diagnosis: Disease-specific effects and underlying mechanisms. Nat. Rev. Clin. Oncol. 2019, 16,
746-761. [CrossRef]

Mitchell, E.; Macdonald, S.; Campbell, N.C.; Weller, D.; MacLeod, U. Influences on pre-hospital delay in the diagnosis of colorectal
cancer: A systematic review. Br. |. Cancer 2008, 98, 60-70. [CrossRef]

Finch, J. The Vignette Technique in Survey Research. Sociology 1987, 21, 105-114. [CrossRef]

Schoenberg, N.E.; Ravdal, H. Using vignettes in awareness and attitudinal research. Int. J. Soc. Res. Methodol. 2000, 3, 63-74.
[CrossRef]

Gideon, L. (Ed.) Handbook of Survey Methodology for the Social Sciences; Springer: New York, NY, USA, 2012.

von Wagner, C.; Hirst, Y.; Waller, J.; Ghanouni, A.; McGregor, L.M.; Kerrison, R.S.; Verstraete, W.; Vlaev, I; Sieverding, M.; Stoffel,
S.T. The impact of descriptive norms on motivation to participate in cancer screening—Evidence from online experiments. Patient
Educ. Couns. 2019, 102, 1621-1628. [CrossRef]

von Wagner, C.; Stoffel, S.; Freeman, M.; Laszlo, H.; Nicholson, B.D.; Sheringham, J.; Szinay, D.; Hirst, Y. Attitudes towards faecal
immunochemical testing in patients at increased risk of colorectal cancer: An online survey of GPs in England. Br. ]. Gen. Pract.
2018, 68, €757—e764. [CrossRef]

NIDDK. Type 2 Diabetes. National Institute of Diabetes and Digestive and Kidney Diseases. 2017. Available online: https:
/ /www.niddk.nih.gov/health-information/diabetes /overview /what-is-diabetes/ type-2-diabetes (accessed on 25 July 2021).
Bowel Cancer UK. Bowel Cancer Facts | About Bowel Cancer. 2019. Available online: https:/ /www.bowelcanceruk.org.uk/about-
bowel-cancer/bowel-cancer/ (accessed on 25 July 2021).

NICE Guideline [NG12]. Recommendations Organised by Symptom and Findings of Primary Care Investigations | Suspected
Cancer: Recognition and Referral | Guidance. 2021. Available online: https://www.nice.org.uk/guidance/ngl2/chapter/
Recommendations-organised-by-symptom-and-findings-of-primary-care-investigations#¥abdominal-symptoms (accessed on 25
July 2021).

Peterson, C.H.; Peterson, N.A.; Powell, K.G. Cognitive Interviewing for Item Development: Validity Evidence Based on Content
and Response Processes. Meas. Eval. Couns. Dev. 2017, 50, 217-223. [CrossRef]

Campbell, J.; Smith, P; Nissen, S.; Bower, P.; Elliott, M.; Roland, M. The GP Patient Survey for use in primary care in the National
Health Service in the UK—development and psychometric characteristics. BMC Fam. Pr. 2009, 10, 57. [CrossRef]

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic Treatment: Standards of Medical Care in Diabetes—
2018. Diabetes Care 2017, 41, S73-S85.

NICE Guideline [NG28]. Overview | Type 2 Diabetes in Adults: Management | Guidance | NICE. 2022. Available online:
https:/ /www.nice.org.uk/guidance/ng28 (accessed on 7 October 2022).

Quaife, S.; Forbes, L.; Ramirez, A.-].; E Brain, K.; Donnelly, C.; E Simon, A. Recognition of cancer warning signs and anticipated
delay in help-seeking in a population sample of adults in the UK. Br. ]. Cancer 2014, 110, 12-18. [CrossRef] [PubMed]


http://doi.org/10.1038/nrclinonc.2016.120
http://www.ncbi.nlm.nih.gov/pubmed/27502359
http://doi.org/10.1007/s10620-008-0264-4
http://doi.org/10.1001/jama.2008.824
http://doi.org/10.1136/bmj.k134
http://doi.org/10.1002/ijc.22532
http://doi.org/10.1177/0141076813512121
http://doi.org/10.1097/NCC.0000000000000361
http://doi.org/10.3399/bjgpopen20X101086
http://doi.org/10.1111/j.2044-8287.2012.02077.x
http://www.ncbi.nlm.nih.gov/pubmed/22536840
http://doi.org/10.1093/fampra/cmv048
http://www.ncbi.nlm.nih.gov/pubmed/26099812
http://doi.org/10.1016/S0140-6736(05)67030-4
http://www.ncbi.nlm.nih.gov/pubmed/16139657
http://doi.org/10.1038/s41571-019-0249-6
http://doi.org/10.1038/sj.bjc.6604096
http://doi.org/10.1177/0038038587021001008
http://doi.org/10.1080/136455700294932
http://doi.org/10.1016/j.pec.2019.04.001
http://doi.org/10.3399/bjgp18X699413
https://www.niddk.nih.gov/health-information/diabetes/overview/what-is-diabetes/type-2-diabetes
https://www.niddk.nih.gov/health-information/diabetes/overview/what-is-diabetes/type-2-diabetes
https://www.bowelcanceruk.org.uk/about-bowel-cancer/bowel-cancer/
https://www.bowelcanceruk.org.uk/about-bowel-cancer/bowel-cancer/
https://www.nice.org.uk/guidance/ng12/chapter/Recommendations-organised-by-symptom-and-findings-of-primary-care-investigations#abdominal-symptoms
https://www.nice.org.uk/guidance/ng12/chapter/Recommendations-organised-by-symptom-and-findings-of-primary-care-investigations#abdominal-symptoms
http://doi.org/10.1080/07481756.2017.1339564
http://doi.org/10.1186/1471-2296-10-57
https://www.nice.org.uk/guidance/ng28
http://doi.org/10.1038/bjc.2013.684
http://www.ncbi.nlm.nih.gov/pubmed/24178761

Cancers 2023, 15, 1668 13 of 13

33.

34.

35.

36.

37.

38.

39.

40.

Carney, M.; Quiroga, M.; Mounce, L.; Shephard, E.; Hamilton, W.; Price, S. Effect of pre-existing conditions on bladder cancer stage
at diagnosis: A cohort study using electronic primary care records in the UK. Br. J. Gen. Pract. 2020, 70, 629-e635. [CrossRef]
Mounce, L.; Price, S.; Valderas, ].M.; Hamilton, W. Comorbid conditions delay diagnosis of colorectal cancer: A cohort study
using electronic primary care records. Br. |. Cancer 2017, 116, 1536-1543. [CrossRef] [PubMed]

Majano, S.B.; Lyratzopoulos, G.; Rachet, B.; de Wit, N.J.; Renzi, C. Do presenting symptoms, use of pre-diagnostic endoscopy and
risk of emergency cancer diagnosis vary by comorbidity burden and type in patients with colorectal cancer? Br. ]. Cancer 2021,
126, 652—-663. [CrossRef]

Khaw, K.-T.; Wareham, N.; Bingham, S.; Luben, R.; Welch, A.; Day, N. Preliminary communication: Glycated hemoglobin,
diabetes, and incident colorectal cancer in men and women: A prospective analysis from the European prospective investigation
into cancer-Norfolk study. Cancer Epidemiol. Biomark. Prev. 2004, 13, 915-919. [CrossRef]

Renzi, C.; Whitaker, K.; Wardle, J. Over-reassurance and undersupport after a ‘false alarm”: A systematic review of the impact on
subsequent cancer symptom attribution and help seeking. BM] Open 2015, 5, e007002. [CrossRef]

NHS. Bowel Cancer Awareness Month. 2021. Available online: https://www.wsh.nhs.uk/Staff/Health-and-wellbeing /
Calendar/NHS-National-Campaigns/Bowel-Cancer- Awareness-Month.aspx (accessed on 25 September 2021).

Banks, J.; Hollinghurst, S.; Bigwood, L.; Peters, T.J.; Walter, EM.; Hamilton, W. Preferences for cancer investigation: A vignette-
based study of primary-care attendees. Lancet Oncol. 2014, 15, 232-240. [CrossRef]

Ghanouni, A.; Nuttall, E.; Wardle, J.; von Wagner, C. Testing whether barriers to a hypothetical screening test affect unrelated
perceived benefits and vice versa: A randomised, experimental study. Patient Educ. Couns. 2017, 100, e1-24. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.3399/bjgp20X710921
http://doi.org/10.1038/bjc.2017.127
http://www.ncbi.nlm.nih.gov/pubmed/28494470
http://doi.org/10.1038/s41416-021-01603-7
http://doi.org/10.1158/1055-9965.915.13.6
http://doi.org/10.1136/bmjopen-2014-007002
https://www.wsh.nhs.uk/Staff/Health-and-wellbeing/Calendar/NHS-National-Campaigns/Bowel-Cancer-Awareness-Month.aspx
https://www.wsh.nhs.uk/Staff/Health-and-wellbeing/Calendar/NHS-National-Campaigns/Bowel-Cancer-Awareness-Month.aspx
http://doi.org/10.1016/S1470-2045(13)70588-6
http://doi.org/10.1016/j.pec.2016.09.007
http://www.ncbi.nlm.nih.gov/pubmed/27692493

	Introduction 
	Methods 
	Study Participants 
	Vignettes 
	Outcome Variables 
	Symptom Attribution 
	Intended Help-Seeking 
	Willingness/Attitudes to Undergo Diagnostic Investigations 
	Prioritisation of Symptoms 

	Main Explanatory Variables 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Symptom Attribution 
	Intended Help-Seeking 
	Diabetes Condition Management 
	Willingness/Attitudes to Undergo Diagnostic Investigations for Symptoms 
	Patient Prioritisation of Symptoms When Communicating with the GP 

	Discussion 
	Main Findings and Comparison with the Literature 
	Implications for Research and Practice 
	Strengths and Limitations 

	Conclusions 
	References

