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Background: The public health consequence of increased intestinal permeability (IP) is currently limited 

by the lack of patient-centred research. This study aims to describe the health-seeking behaviour of Aus- 

tralian adults with suspected IP. 

Methods: A cross-sectional survey of 589 Australian adults who have been diagnosed with IP or have 

suspected (undiagnosed) IP. 

Results: The majority (56.2%) of participants with suspected IP reported self-diagnosing their condition, 

with the majority (56.7%) of these participants preferring to be assessed using an accurate method by 

a general practitioner or naturopath. On average, Australian adults with suspected IP spent 11.1 (95% 

CI: 9.5, 12.8) years between first suspecting IP and receiving a formal diagnosis. Over the previous 12 

months, participants spent an average of $699 on consultation fees, $2176 on dietary supplements for 

the treatment of IP, and an average of $287 on the assessment of IP. Furthermore, participants who find 

it difficult to live on their available household income spent significantly more (mean = $2963) on di- 

etary supplements compared to participants who find it easy to live on their available household income 

($1918) (p = 0.015). 

Conclusion: The investigation of Australian adults with suspected IP found the majority of participants 

experienced a considerable length of time between first suspecting IP and receiving a diagnosis of IP. The 

out-of-pocket expenditure associated with the management of IP suggests a financial burden for people 

with suspected IP. The results of this study provide novel patient-centred considerations that can be used 

to inform a clinical practice guideline for the management of IP. 

© 2021 Published by Elsevier B.V. on behalf of Korea Institute of Oriental Medicine. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

The single layer of epithelial cells that separate the internal 

nd external environment of the small intestine is renewed every 

our to five days, playing an essential role in maintaining intestinal 

omeostasis. 1 Increased intestinal permeability (IP) involves the 

isassembling of tight junction proteins between the cells of the 

mall intestine, resulting in a loss of intestinal barrier integrity. 2 

ith an estimated prevalence of 10-87% in health conditions with 

 known association, 3 altered IP has been suggested to play an 
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mportant role in health and disease in both public and private 

ealthcare. 4 

The clinical relevance and consequence of altered IP remain a 

ontroversial topic within conventional medicine. 5 Yet, published 

iterature continues to identify IP as a target for disease preven- 

ion and therapeutic intervention. 4 IP has been suggested to pre- 

ede the onset of a number of chronic health conditions such as 

rohn’s disease, 6 liver disease, 7 type 1 diabetes, 8-11 coeliac dis- 

ase, 9 rheumatoid arthritis, 12 gestational diabetes, 13 and diarrhoea- 

redominant irritable bowel syndrome. 14 , 15 Altered IP is also as- 

ociated with autoimmune conditions, metabolic conditions, liver 

iseases, and gastrointestinal conditions. 3 , 16 Although IP is a reac- 

ion within the small intestine, many of the measurable and clin- 

cally relevant risk factors are systemic, suggesting that IP is more 

han a digestive health issue and a possible feature of disease. 16 
icine. This is an open access article under the CC BY-NC-ND license 
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Previous research has investigated the assessment and man- 

gement of IP from the practitioner standpoint, where practition- 

rs acknowledge the involvement of IP in many health conditions 

ound in clinical practice. 17 , 18 Within clinical practice, the pathol- 

gy tests available are invasive, require patients to pay out-of- 

ocket, and involve a substantial amount of time to perform. 18 

ractitioners that frequently treat IP in clinical practice are re- 

orted to avoid using validated pathology tests due to the finan- 

ial cost to the patient and prioritise case history to diagnose 

P. 18 While the frequency of methods used by patients, including 

he accuracy of self-diagnosis remains unknown, the self-diagnosis 

f other chronic illnesses such as diabetes is considered to be 

omewhat accurate. 19 Furthermore, no research to date has con- 

idered patients views and preferences towards the assessment 

nd management of IP, resulting in knowledge gaps for evidence- 

ased practice. Incorporating patients views and preferences in the 

ecision-making process is often overlooked however, a positive 

mpact on the outcome of healthcare is observed when patients 

iews and preferences are considered. 20 As such, this study aims 

o describe the health-seeking behaviour of Australian adults with 

uspected IP while also exploring the views and preferences sur- 

ounding the assessment and management of IP. 

. Methods 

.1. Study design and setting 

A cross-sectional study design using an online self-reported 

urvey was utilised with approval from the Human Research 

thics Committees (HREC) of the University of Technology Sydney 

#ETH19-4012). 

.2. Participants and recruitment 

Participants were recruited via social media platforms and 

 purpose-built webpage, with snowball sampling methods also 

sed. The survey was open for two months between September 

019 and November 2019. Eligibility to participate in this study re- 

uired participants to either suspect or know they have altered IP, 

e aged 18 years or more, living in Australia and have internet ac- 

ess. Survey responders with incomplete demographic characteris- 

ics, accounting for < 5% of total data were excluded from analy- 

is. This study was designed to capture people that may have sus- 

ected IP or confirmed IP, to best reflect the type of patients that 

resent to clinical practice for the treatment of IP. 18 

.3. Survey instrument 

The developed online survey utilised the questionnaire items 

hich were obtained from published literature and modified to 

uit Australians with suspected IP. 17 , 18 To improve the survey’s re- 

iability, standardised five-point Likert scales were used for scaling 

uestions. The survey included three main domains: demographic 

haracteristics, diagnosis of IP, and the financial expenditure re- 

ated to IP . The questionnaire was first pilot tested using lay people 

o assess the time required to complete the survey and language 

larity, with corrections made accordingly. 

.3.1. Demographic characteristics 

The participants were asked about their gender, age, height, 

nd weight. Body mass index (BMI) was calculated from height 

nd weight measurements. BMI was then categorised to under- 

eight, healthy weight, overweight, and obese. 21 The participants 

ere also asked their country of birth, the state or territory where 

hey live, and whether they live in an urban, rural or remote loca- 

ion. 
2 
.3.2. Diagnosis of increased intestinal permeability 

Participants were asked a number of questions in relation to the 

ssessment of IP including: the year they believed their IP started, 

he year their IP was diagnosed, the method used to confirm their 

P, at what point their IP was assessed, the number of times their 

P was assessed, and the qualifications of the practitioner involved 

n the assessment of their IP. In addition, participants preference 

or IP testing method characteristics, the preferred method and 

ime point for IP assessment, and the qualifications of their pre- 

erred practitioner were all asked. To gauge the preference and im- 

ortance towards being assessed for IP and the likelihood of treat- 

ent adherence if results returned a positive test of altered IP, five- 

oint Likert scales were used. The term ‘assessed’ and ‘assessment’ 

re used throughout this article to describe the action participants 

sed for measuring, evaluating or identifying IP. 

.3.3. Financial expenditure 

A number of items participants were asked to report: the out- 

f-pocket expenditure of treating IP, practitioner consultation fees, 

nd cost of measuring IP. Participant’s income manageability was 

etermined by how well they manage their household income, cat- 

gorised as ‘difficult all the time’, ‘difficult some of the time’, ‘not 

oo bad’, or ‘easy’. The amounts are reported in Australian dollars 

AUD). 

.4. Data collection 

The survey was administered through the online platform Sur- 

eyGizmo . After data collection, data was exported to a statistical 

oftware program STATA® 16 for data checking and statistical anal- 

ses. 

.5. Statistical analyses 

Responses to questionnaire items were reported as means, stan- 

ard deviations, 95% confidence intervals (CIs) or frequencies and 

ercentages. Chi-square analysis was used for tests of association 

etween categorical variables and Student’s t-tests were used for 

ontinuous variables across a binary variable. Ordinal variables 

uch as those on Likert scales were assessed with non-parametric 

ests, including Mann-Whitney U test and the Wilcoxon signed 

anks test, where appropriate. Analysis of variance (ANOVA) was 

sed to measure the difference between a continuous variable 

cross a categorical variable. 

. Results 

.1. Demographic characteristics 

A total of 982 people responded to the survey, of which 393 

esponses did not meet the eligibility criteria or were classified as 

aving too much incomplete data, leaving a total of 589 partici- 

ants. Most participants were female (n = 548, 93%), living within 

n urban area (n = 416, 70.6%) in either New South Wales (n = 175,

9.7%) or Queensland (n = 161, 27.3%) ( Table 1 ). The mean age of the

articipants was 45.0 (SD = 12.1) with a mean BMI of 27.0 (SD = 6.9).

he income manageability of participants was described most 

ommonly as ‘easy or not too bad’ (n = 209, 46.5%) and ‘difficult 

ome of the time’ (n = 145, 32.3%). Half the surveyed population re- 

orted altered IP as their primary health concern (n = 300, 50.9%) 

ith a range of other autoimmune, inflammatory gastrointestinal, 

nd metabolic conditions reported for the other half ( Table 1 ). 

.2. Diagnosis of increased intestinal permeability 

The most frequently used methods to diagnose IP were self- 

iagnoses (n = 330, 56.2%) and case history, according to a health- 
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Table 1 

Demographic characteristics of study participants (n = 589) 

Demographics 

Distribution of responses 

n % 

Gender 

Female 548 93.0 

Male 41 7.0 

BMI classification 

Underweight 19 3.3 

Healthy weight 268 46.1 

Overweight 138 23.8 

Obese 156 26.9 

Country of birth 

Australia 476 81.0 

Other 112 19.0 

State or territory 

New South Wales 175 29.7 

Queensland 161 27.3 

Victoria 103 17.5 

Western Australia 63 10.7 

South Australia 36 6.1 

Australian Capital Territory 23 3.9 

Tasmania 18 3.1 

Northern Territory 10 1.7 

Area of residence 

Urban 416 70.6 

Rural 161 27.3 

Remote 12 2.0 

Income manageability 

Easy or not too bad 209 46.5 

Difficult some of the time 145 32.3 

Difficult all the time 95 21.2 

Primary health concern 

Increased intestinal permeability 300 50.9 

Other autoimmune diseases 40 6.8 

Hashimoto’s thyroiditis 28 4.8 

Gastrointestinal issues 24 4.1 

Chronic fatigue syndrome 21 3.6 

Rheumatoid arthritis 18 3.1 

Obesity 15 2.6 

Mental health 13 2.2 

Hormonal issues 10 1.7 

Fibromyalgia 9 1.5 

Gastrointestinal Candida albicans 8 1.4 

Psoriatic arthritis 7 1.2 

Mould exposure 7 1.2 

Irritable bowel syndrome 6 1.0 

Ankylosing spondylitis 6 1.0 

Asthma 6 1.0 

Food intolerances 6 1.0 

Cardiovascular disease 6 1.0 

Mast cell activation syndrome 6 1.0 

Other health conditions 53 9.0 

Mean SD (range) 

Age in years 45.0 12.1 (18-82) 

Body Mass Index (BMI) 27.0 6.9 (15.4-64.5) 
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Table 2 

Health seeking behaviour for the assessment and management of increased intesti- 

nal permeability by Australian adults (n = 589) 

Health Seeking Behaviour 

Distribution of Response 

n % 

Method of assessment (n = 587) 

Self-diagnosed 330 56.2 

Case history according to a practitioner 130 22.2 

IgG food sensitivity test 29 4.9 

Hemaview - live blood analysis 23 3.9 

Stool zonulin 22 3.8 

Lactulose/mannitol urine test 17 2.9 

I don’t know 16 2.7 

Iridology 12 2.0 

Serum zonulin 4 0.7 

Kinesiology 4 0.7 

Stage that IP was measured (n = 134) 

Before treatment 102 17.3 

During the treatment phase 24 4.1 

After treatment was completed 8 1.4 

Number of times measured for IP (n = 589) 

0 459 77.9 

1 104 17.7 

2 + 26 4.4 

Time between initial and second 

assessment (n = 26) 

Between 1 and 6 months 2 7.7 

Between 6 and 12 months 11 42.3 

Between 12 and 24 months 6 23.1 

Over 2 years 7 26.9 

Year IP was diagnosed (n = 237) 

< 3 years 140 59.1 

4-6 years 46 19.4 

7-9 years 22 9.3 

> 10 years 29 12.2 

Year participant believe IP started (n = 498) 

< 3 years 84 16.9 

4-6 years 82 16.5 

7-9 years 77 15.5 

> 10 years 255 51.2 

IP: increased intestinal permeability 
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are practitioner (n = 130, 22.2%) ( Table 2 ). From the participants 

hat were assessed for IP, 17.3% (n = 102) were assessed before re- 

eiving treatment, 4.1% (n = 24) during the treatment phase, and 

nly 1.4% (n = 8) after treatment was completed. Of the participants 

ho were diagnosed with IP, 59.1% (n = 140) reported being diag- 

osed within the last three years. However, on average, partici- 

ants with suspected IP spent 11.1 (95% CI: 9.5, 12.8) years be- 

ween first suspecting IP and receiving a diagnosis. No statistically 

ignificant difference was found between the length of time be- 

ween when participants first suspected IP to the year they were 

iagnosed and whether they were diagnosed by a medical practi- 

ioner or another healthcare practitioner (p = 0.120). The vast ma- 
3 
ority of participants were not assessed for IP (n = 459, 77.9%) with 

nly 17.7% (n = 104) assessed once, and 4.4% (n = 26) assessed more 

han twice. For the participants that were assessed two or more 

imes, the second assessment of IP typically took place between 6 

nd 12 months (n = 11, 42.3%). A significant association between the 

umber of times IP was assessed and the person (practitioner or 

elf) who diagnosed IP was found (p < 0.001). Specifically, health- 

are practitioners and medical practitioners more frequently as- 

essed IP (n = 74, 33.9%; n = 39, 33.6%, respectively) compared to 

hose who self-diagnosed (n = 4, 1.9%). 

.3. Practitioners involved in the diagnosis of increased intestinal 

ermeability 

Most participants (n = 374, 67.4%) first suspected they had IP, 

hereas 32.6% (n = 181) had a practitioner first suggest IP as a pos- 

ible diagnosis. Participants were most frequently diagnosed with 

P by self-diagnosing (n = 274, 47.9%), followed by a naturopath 

n = 207, 36.2%), integrative medicine practitioner (n = 82, 14.3%), 

utritionist (n = 53, 9.3%), and general practitioner (n = 50, 8.7%) 

 Table 3 ). Most participants preferred their IP to be assessed by 

 naturopath (n = 363, 63.5%), followed by a general practitioner 

n = 310, 54.2%), integrative medicine practitioner (n = 259, 45.3%), 

utritionist (n = 225, 39.3%), gastroenterologist (n = 221, 38.6%) or a 

ietitian (n = 162, 28.3%). From the participants that self-diagnosed, 
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Table 3 

Practitioners involved in the diagnosis of increased intestinal permeability (n = 572) 

Who diagnosed increased intestinal 

permeability 

Diagnosis of increased intestinal permeability 

Initial diagnosis Total preferred practitioner Preferred practitioner for 

self-diagnosed 

n % n % n % 

Naturopath 207 36.2 363 63.5 118 56.7 

Integrative medicine practitioner 82 14.3 259 45.3 75 36.1 

Nutritionist 53 9.3 225 39.3 69 33.2 

General practitioner 50 8.7 310 54.2 118 56.7 

Herbalist 19 3.3 101 17.7 31 14.9 

Kinesiologist 19 3.3 86 15.0 22 10.6 

Dietitian 17 3.0 162 28.3 60 28.9 

Chinese medicine practitioner 15 2.6 110 19.2 35 16.8 

Homeopath 13 2.3 77 13.5 24 11.5 

Acupuncturist 11 1.9 78 13.6 26 12.5 

Chiropractor 11 1.9 58 10.1 18 8.7 

Gastroenterologist 10 1.8 221 38.6 90 43.3 

Ayurvedic practitioner 6 1.1 73 12.8 25 12.0 

Osteopath 4 0.7 40 7.0 13 6.3 

Nurse 3 0.5 53 9.3 19 9.1 

Nurse practitioner 3 0.5 52 9.1 18 8.7 

Pharmacist 1 0.2 54 9.4 14 6.7 

Self-diagnosed 274 47.9 - - - - 
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a  
heir preferred practitioner for the assessment of IP was a general 

ractitioner (n = 118, 56.7%) or a naturopath (n = 118, 56.7%). 

.4. Expenditures related to the assessment and management of 

ntestinal permeability 

On average, participants reported spending $698.78 on consul- 

ation fees and $2175.96 on dietary supplements over the previous 

2 months ( Table 4 ). There was a statistically significant difference 

etween income manageability and the average amount spent on 

ietary supplements. Specifically, participants who find it ‘difficult 

ll the time’ to live on their available household income spend 

ignificantly more (mean = $2963.28) on dietary supplements over 

2 months compared to participants who described their income 

anageability as ‘easy or not too bad’ ($1918.56; p = 0.015). No sig- 

ificant differences were found between who diagnosed their IP 

nd the average amount spent on dietary supplements in the pre- 

ious 12 months (p = 0.167). However, participants that were di- 

gnosed by a medical practitioner spent on average $2309.16 on 

ietary supplements over the previous 12 months, whereas those 

ho were self-diagnosed spent on average of $1793.40. Partici- 

ants on average spent $286.76 on the assessment of IP with no 

ignificant difference found with either income manageability or 

he source of diagnosis. 

There is a statistically significant difference between who diag- 

osed their IP and the average amount spent on consultation fees 

n the previous 12 months (p < 0.001). Specifically, those who were 

iagnosed by a medical practitioner, or another kind of healthcare 

ractitioner spent significantly more (mean = $980.63 and $996.29 

espectively) on consultation fees compared to participants who 

elf-diagnosed IP ($226.45). No difference was found for the av- 

rage amount spent on consultation fees between a medical prac- 

itioner or healthcare practitioners. 

.5. Views and preferences towards the costs involved with intestinal 

ermeability 

Participants reported that the cost involved in testing IP is ‘very 

mportant’ in their decision to be tested (n = 260, 58.8%), with many 

articipants (n = 218, 48.8%) indicating they are willing to spend be- 

ween $51.00 and $150.00 on the testing procedure for IP ( Table 4 ).

owever, the importance of cost in the decision to be tested 
4 
ecreased as income manageability increased (p < 0.001). Further- 

ore, as income manageability increased, so did the amount par- 

icipants were willing to spend on the testing procedure for IP 

p < 0.001). 

Regardless of income manageability, participants reported a 

reference towards allocating finances to dietary treatment inter- 

entions (n = 309, 70.6%) for the management of IP followed by di- 

tary supplements (n = 265, 60.9%) and lifestyle treatments (n = 240, 

5.4%) ( Table 4 ). Although half the participants (n = 248, 56.5%) re- 

orted the financial allocation for the assessment of IP to be ‘very 

mportant’, increased income manageability was associated with 

he preference towards allocating finances to the assessment of 

P (p = 0.018). Irrespective of income manageability, participants re- 

orted medication use to be ‘not important’ for financial allocation 

n = 296, 71.6%). 

.6. Views and preferences towards the assessment and management 

f intestinal permeability 

The majority of participants (n = 527, 89.6%) would prefer to 

e assessed for IP regardless of income manageability (p = 0.054) 

ith 75.0% (n = 442) reporting the assessment of IP to be ‘very im- 

ortant’ ( Table 5 ). Accuracy (n = 554, 94.9%), accessibility (n = 476,

1.4%), and affordability (n = 408, 69.5%) were all commonly re- 

orted to be ‘very important’ characteristics for the assessment 

f IP; whereas non-invasive methods (n = 470, 80.6%) and length 

f time involved to perform the assessment (n = 352, 61.1%) were 

oth commonly reported to be ‘not important’ characteristics for 

he assessment of IP. Participants further commonly reported the 

reference to be assessed for IP using blood pathology (n = 459, 

8.1%) followed by urine collection (n = 354, 60.2%) and a stool test 

n = 325, 44.3%), with a case history assessment by a practitioner 

n = 242, 41.2%) to be the least preferred method of IP assessment. 

he time point that participants commonly prefer to be assessed 

or IP were; before receiving treatment for IP (n = 354, 60.1%), for 

onitoring disease (n = 231, 39.2%), when asked by the patient 

n = 213, 36.2%), for monitoring IP (n = 204, 34.6%), after receiving 

reatment for IP (n = 169, 28.7%), when advised by the practitioner 

n = 160, 27.2%), and during the treatment of IP (n = 117, 19.9%). 

The majority of participants (n = 549, 93.2%) reported they 

ould be ‘very likely’ to adhere to a treatment protocol if assessed 

nd diagnosed with altered IP ( Table 5 ). In terms of the preferred
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Table 4 

Expenditures related to the assessment and management of increased intestinal permeability and association with income manageability (n = 447) 

Income manageability 

Expenditures Mean expenses per 

person 

Difficult all the time Difficult some of the 

time 

Easy or not too bad p-value 

n Mean n Mean n Mean n Mean 

Expenses for the management of IP 

in the previous 12 months 

Consultation fees 424 $698.78 91 $903.49 136 $745.99 197 $571.62 0.057 

Dietary supplements 309 $2175.96 67 $2963.28 96 $2019.36 146 $1918.56 0.015 

Expenses for the assessment of IP 

All assessment methods 74 $286.76 13 $238.46 24 $315.21 37 $285.27 0.847 

Food sensitives - IgG 19 $515.53 4 $385.00 4 $738.75 11 $481.81 0.746 

Stool zonulin 16 $329.38 4 $252.50 4 $500.00 8 $282.50 0.089 

Hemaview - live blood analysis 15 $204.33 1 $120.00 8 $243.13 6 $166.66 0.620 

Iridology 10 $167.50 3 $110.00 2 $100.00 5 $229.00 0.515 

Lactulose/mannitol urine test 9 $115.00 - - 4 $63.75 5 $156.00 0.030 

Kinesiology 4 $77.50 1 $100.00 2 $105.00 1 $0.00 0.484 

Serum zonulin 1 $70.00 - - - - 1 $70.00 - 

n % n % n % n % p-value 

Importance of cost in the decision 

to be tested 

Very important 260 58.8 72 75.8 94 65.3 94 46.3 < 0.001 

Important 112 25.3 13 13.7 37 25.7 62 30.5 

Not important 70 15.8 10 10.5 13 9.0 47 23.2 

Amount willing to spend on IP 

assessment 

$0-$50.00 107 23.9 43 45.3 38 26.2 26 12.6 < 0.001 

$51.00-$150.00 218 48.8 41 43.2 67 46.2 110 53.1 

$151.00 or over 122 27.3 11 11.6 40 27.6 71 34.3 

Preference towards expense 

allocation to 

Dietary treatments 

Very important 309 70.6 65 70.7 101 70.1 143 70.8 0.953 

Important 101 23.1 20 21.7 33 22.9 48 23.8 

Not important 28 6.4 7 7.6 10 6.9 11 5.5 

Dietary supplements 

Very important 265 60.9 53 60.2 90 63.4 122 59.5 0.968 

Important 107 24.6 22 25.0 33 23.2 52 25.4 

Not important 63 14.5 13 14.8 19 13.4 31 15.1 

The assessment of IP 

Very important 248 56.5 46 51.7 88 61.1 114 55.3 0.018 

Important 117 26.7 18 20.2 39 27.1 60 29.1 

Not important 74 16.9 25 28.1 17 11.8 32 15.5 

Lifestyle treatments 

Very important 240 55.4 58 64.4 78 55.3 104 51.5 0.349 

Important 135 31.2 22 24.4 43 30.5 70 34.6 

Not important 58 13.4 10 11.1 20 14.2 28 13.9 

Medications 

Very important 56 13.6 13 15.3 18 13.7 25 12.8 0.841 

Important 61 14.8 11 12.9 17 13.0 33 16.8 

Not important 295 71.6 61 71.8 96 73.3 138 70.4 

IP: increased intestinal permeability 
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ethod of treating IP, participants ‘strongly prefer’ the use of di- 

tary products (n = 392, 82.2%), followed by lifestyle habits (n = 357, 

6.5%), and dietary supplements (n = 324, 68.6%). On the contrary, 

2.8% (n = 351) of participants ‘slightly prefer’ the use of medi- 

ations to treat IP, representing the least preferred method of IP 

reatment. 

. Discussion 

This is the first study to describe the health-seeking behaviours 

nd explore the views and preferences of adults with suspected or 

iagnosed IP. The results of this study suggest inconsistencies be- 

ween the healthcare provided to Australian adults with suspected 

P and the healthcare this patient population would prefer to re- 

eive. Most notably, the majority of participants experienced a con- 

iderable length of time between first suspecting IP and receiving 

 diagnosis of IP. They also reported challenges involved in the ac- 
5 
urate diagnosis of IP and the out-of-pocket expenditure associated 

ith IP. 

.1. Diagnosis of increased intestinal permeability 

Our results indicate that those participants without a formal di- 

gnosis of IP are self-diagnosing; however, have a desire to be as- 

essed using an accurate method by a healthcare practitioner. This 

iscrepancy in the assessment of IP may be contributed in part to 

he common practices of healthcare practitioners. Practitioners that 

requently treat IP in clinical practice avoid measuring IP due to 

he financial cost to the patient and prioritise case history assess- 

ent for diagnosing IP. 18 However, the results of this study suggest 

hat Australian adults with suspected IP are willing to allocate fi- 

ances to an accurate and accessible method of IP assessment be- 

ore receiving treatment. The inconsistencies between the health- 

are provided to Australian adults with suspected IP and their pre- 
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Table 5 

Views and preferences towards the assessment and management of increased intestinal permeability by Australian adults (n = 589) 

Views 

and 

preferences 

Distribution of Responses 

n % 

Preference to be assessed for IP 

Prefer to be assessed 527 89.6 

Prefer not to be assessed 61 10.4 

Importance to be assessed for IP 

Very important 442 75.0 

Important 78 13.2 

Not important 69 11.7 

Likelihood of adhering to treatment if assessed and positive for IP 

Very likely 549 93.2 

Neutral 23 3.9 

Very unlikely 17 2.9 

Importance of various assessment characteristics for IP 

Accuracy 

Very important 554 94.9 

Important 25 4.3 

Not important 5 0.9 

Accessibility 

Very important 476 81.4 

Important 78 13.3 

Not important 31 5.3 

Affordability 

Very important 408 69.5 

Important 122 20.8 

Not important 57 9.7 

Time involved 

Very important 113 19.6 

Important 111 19.3 

Not important 352 61.1 

Non-invasive method 

Very important 56 9.6 

Important 57 9.8 

Not important 470 80.6 

Preference of assessment method 

Blood test 459 78.1 

Urine collection 354 60.2 

Stool test 325 55.3 

Case history 242 41.2 

Preference for assessment time point 

Before treatment 354 60.1 

For monitoring disease 231 39.2 

When asked by the patient 213 36.2 

For monitoring IP 204 34.6 

After treatment 169 28.7 

When advised by the practitioner 160 27.2 

During treatment 117 19.9 

Preference for treatment method 

Dietary products 

Strongly prefer 392 82.2 

Prefer 50 10.5 

Slightly prefer 35 7.3 

Lifestyle habits 

Strongly prefer 357 76.5 

Prefer 73 15.6 

Slightly prefer 37 7.9 

Dietary supplements 

Strongly prefer 324 68.6 

Prefer 88 18.6 

Slightly prefer 60 12.7 

Medication 

Strongly prefer 46 10.9 

Prefer 27 6.4 

Slightly prefer 351 82.8 

Important areas for practitioners to comprehend 

Dietary treatments for IP 

Very important 395 95.2 

Important 18 4.3 

Not important 2 0.5 

Lifestyle treatments for IP 

Very important 389 94.0 

Important 23 5.6 

Not important 2 0.5 

( continued on next page ) 

6 
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Table 5 ( continued ) 

Views 

and 

preferences 

Distribution of Responses 

n % 

Signs and symptoms of IP 

Very important 390 93.8 

Important 25 6.0 

Not important 1 0.2 

Biomarkers associated with IP 

Very important 378 91.5 

Important 28 6.8 

Not important 7 1.7 

Risk factors for IP 

Very important 373 90.8 

Important 34 8.3 

Not important 4 1.0 

Methods to accurately assess IP 

Very important 376 90.4 

Important 31 7.5 

Not important 9 2.2 

Conditions associated with IP 

Very important 376 90.2 

Important 36 8.6 

Not important 5 1.2 

Dietary supplements for IP 

Very important 366 89.1 

Important 33 8.0 

Not important 12 2.9 

Time point that IP should be assessed 

Very important 362 87.4 

Important 45 10.9 

Not important 7 1.7 

Individuals that require to be assessed for IP 

Very important 354 85.1 

Important 53 12.7 

Not important 9 2.2 

Medications for IP 

Very important 215 52.4 

Important 85 20.7 

Not important 110 26.8 

IP: increased intestinal permeability 
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erred healthcare suggest the preferences of the consumer may not 

lways be considered. 

As with other health-related conditions, IP is subject to under- 

iagnosis, over-diagnosis and misdiagnosis within clinical prac- 

ice. 22 , 23 Of particular concern from our findings is the high rate 

f self-diagnosis of IP. This high self-diagnosis rate may result in a 

isdiagnosis, causing potential anxiety to the patient, unnecessary 

reatment burden when not required or result in other more seri- 

us health conditions being undiagnosed. The high self-diagnosis 

ate may also have an overall negative effect on practitioner- 

atient relationship with the potential utilisation of inaccurate or 

nappropriate treatments. 24 Our study also revealed that Australian 

dults with suspected IP would prefer a general practitioner or 

aturopath to assess them for IP. However, the lack of acknowl- 

dgement of IP by medical practitioners 5 may be a driving factor 

or the large number of Australian adults with suspected IP not re- 

eiving a formal diagnosis and a contributing factor as to why it 

akes 11 years for IP to be diagnosed. Whether the length of time 

or a formal diagnosis of altered IP is contributed to behaviours of 

he patient or the practitioner is unknown; however, the shortage 

f validated testing methods and no gold standard testing method 

re factors influencing healthcare practitioners not to measure IP 

nd to treat regardless. 18 

A common practice for practitioners is the use of case history 

n the diagnosis of a number of health conditions, especially func- 

ional bowel disorders. 25 , 26 Even with the extensive algorithms of 

atients case history, there is still a poor agreement between prac- 

itioners and the diagnostic criteria of functional bowel disorders. 27 

 concern when applying an algorithmic model of diagnosis to IP 
c

7 
s that there is no validated algorithm and the associated case his- 

ory features of IP remain uncertain, especially as previously per- 

eived symptoms of IP are not associated with diagnostic markers 

f IP. 16 , 18 The clinical similarities between gastrointestinal condi- 

ions 26 and the under examined clinical features of IP, limits the 

ccuracy of case history as a diagnostic method for IP. 

.2. Financial expenditure of increased intestinal permeability 

The out-of-pocket expenditure associated with the assessment 

nd management of IP suggests a financial burden for Australian 

dults with suspected IP. Although a financial burden calculation 

s not possible with the data collected in this study, other Aus- 

ralian based studies provide further support for a potential finan- 

ial burden. For instance, the mean out-of-pocket expenditure for 

he assessment and management of suspected IP is similar to the 

mount spent on chronic health conditions in Australia. 28-30 Fur- 

hermore, the out-of-pocket expenditure for consultation fees and 

ietary supplements over a 12 month period is greater than the 

ean annual expense for Australian adults with gastrointestinal 

isorders. 31 As Australia has one of the highest out-of-pocket ex- 

enditure for medication in the world, 28 , 32 healthcare practitioners 

hould consider the out-of-pocket expenses related to IP manage- 

ent, especially people with a low income manageability. 

The results of this study suggest a significant difference be- 

ween the income manageability and the average amount spent 

n dietary supplements, with those who find it ‘difficult all the 

ime’ to live on their available household income spending signifi- 

antly more on dietary supplements compared to the ‘easy or not 
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oo bad’ income groups. Other studies suggest people with poor fi- 

ancial status are more likely to face a financial burden in relation 

o the out-of-pocket expenditure. 29 , 33 Whether a person’s income 

anageability is a cause or consequence for the out-of-pocket ex- 

enditure on IP remains unknown; however, is a worthy area for 

urther investigation. 

.3. Views and preferences of increased intestinal permeability 

The results of this study suggest that Australian adults with sus- 

ected IP place little importance or value on medication use for 

he treatment of IP. The strong aversion towards medication use 

ighlights a potential barrier for future pharmacological treatments 

nder development. 34 , 35 Whether Australian adults with suspected 

P will use such medication remains an area for future research. 

owever, what this study does suggest is dietary products (dietary 

nterventions) are the preferred method for the treatment of IP. Di- 

tary interventions are also the most frequently used type of treat- 

ent for IP by practitioners in Australia, 17 highlighting agreement 

etween the preferred treatment method for IP and the care given 

y healthcare practitioners. Utilising the results of this study, pa- 

ients’ views and preferences can help inform the development of 

 clinical practice guideline for the assessment and management of 

P. 

.4. Limitations 

There are a number of potential limitations of our study that 

eed to be considered when interpreting our findings. Our sam- 

le has a greater percentage of females than the Australian general 

opulation, hence caution is required if generalising findings to the 

ustralian population. Although this study aimed to explore Aus- 

ralian adults with suspected IP, whether or not participants have 

iagnosed IP is unknown. Therefore, these results are more rele- 

ant to those who suspect they have IP rather than those with a 

onfirmed diagnosis. Self-reported data collection has the poten- 

ial for recall bias. However, as this was the first survey to describe 

he health-seeking behaviours of Australian adults with suspected 

P, this study does provide new and important information, thus 

dvancing the research agenda on this topic. 

.5. Conclusion 

The investigation of Australian adults with suspected IP has 

ighlighted major inconsistencies between the healthcare provided 

nd the healthcare this patient population would prefer to receive, 

specially regarding the diagnosis of IP. Most notably, the majority 

f participants experienced a considerable length of time between 

rst suspecting IP and receiving a diagnosis of IP. The out-of-pocket 

xpenditure associated with the assessment and management of 

P suggests a financial burden for people with suspected IP. The 

esults of this study provide novel patient-centred considerations 

hat can be used to inform a clinical practice guideline for the as- 

essment and management of IP as an important public health ini- 

iative. 
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