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Background: The prevalence of Crohn’s disease (CD) has been increasing rapidly in China,
and the role of exclusive enteral nutrition (EEN) in the management of adult patients with
active CD is evolving. Adherence is a key factor in the effective treatment of many chronic
diseases.

Aim: The aim of this study was to assess adherence to EEN of CD patients and to evaluate
the relationship between medication belief and EEN adherence.

Methods: A cross-sectional study was conducted, and demographic information, adherence
to EEN, and beliefs about EEN were investigated. Medication belief was measured using the
Beliefs about Medicines Questionnaire (BMQ)-Specific.

Results: In all, 131 CD patients completed the questionnaire and were enrolled in this study.
The high adherence rate was 73.3% (96 of 131 patients), and we found that medication
belief, residency, medical insurance, and history of enteral nutrition therapy were factors
affecting EEN adherence. More patients with a high BMQ score had high adherence to EEN
(n =54, 56.2%) compared to those with a low BMQ (n = 42, 43.8%). Moreover, price, taste,
storage method, portability, and purchase convenience of EEN were not associated with
adherence.

Conclusion: The adherence to EEN among patients with CD is relatively high and is related
to medication belief, residency and history of enteral nutrition. The type of enteral nutrition,
taste, storage, and convenience of purchase were not associated with EEN adherence. Future
study is warranted to explore the possible role of improving patients’ beliefs in increasing
adherence.
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Introduction

Crohn’s disease (CD) is a chronic and relapsing intestinal inflammatory disease of
unclear etiology.' With the rapid development of China, the prevalence of CD has been
increasing rapidly.” Various treatments have been used for CD, including corticoster-
oids, immunomodulators, biological agents, and exclusive enteral nutrition (EEN).3 The
role of EEN in the management of adult patients with active CD is evolving.*® EEN
not only improves the nutritional status but also promotes mucosal healing, inducing
and sustaining clinical remission.” In patients with childhood CD, EEN is as effective as
traditional corticosteroid therapy, with an approximately 80% remission rate signifi-
cantly fewer adverse effects.® In a randomized controlled trial, the remission rate of
EEN in patients with active CD was 60% in adults.’
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Adherence to prescription drugs is a key factor in the
treatment of many chronic diseases. The World Health
Organization (WHO) defined adherence as

To what extent does a person’s behavior conform to the
recommendations agreed upon by the health care provider,
including medication, diet, or lifestyle change.'’

Patients with CD require medication adherence,
because low adherence increases the risk of recurrence
and the medical costs. The non-adherence rate of oral
medications in patients with CD is 30-40%."" In some
cases, patients fail to meet target nutritional goals during
EEN (eg, poor palatability, disruption of normal life, lack
of peer support).'? The efficacy of EEN is largely deter-
mined by adherence behavior; poor adherence is related to
EEN treatment failure in adults.'? Therefore, adherence to
EEN has a positive influence on the course of CD.

Multiple factors influence medication adherence, such
as medication belief, education level, and course of treat-
ment. Among them, medication belief is an important
predictor of medication adherence.'® Medication belief
can reflect the cost-benefit analysis of patients’ beliefs
about the medicine needed to maintain health and the
possible adverse effects. A study shows that 38.2% of
inflammatory bowel disease (IBD, including CD) patients
were worried about taking medicines, 61.8% were worried
about the side effects of long-term medication.'> Low
medication belief about IBD oral medication was signifi-
cantly associated with non-adherence,'” the same as epi-
leptic patient'®. However, adherence to EEN among
Chinese CD patients and its association with medication
belief are unclear.

We assessed adherence to EEN among patients with
CD and evaluated the relationship between medication
belief and EEN adherence. The findings will facilitate
improvement of adherence to EEN, the treatment effect,
and the quality of life of patients with CD.

Methods
Study Design and Participants

This was a cross-sectional study of adherence to EEN
among patients with CD. Adult CD patients who received
EEN therapy in the Second Affiliated Hospital, School of
Medicine, Zhejiang University from December 2020 to
May 2021 were included. Three enteral nutrition were
used: Short peptide enteral nutrition Suspension (Nutricia
Advanced Medical Nutrition), Total protein enteral

nutritional powder (Abbott Laboratories B.V), Enteral
Nutritional Emulsion (Fresubin). The inclusion criteria
were as follows: diagnosed with CD for more than 3
months; require EEN according to a gastroenterologist;
and agreed to participate in the study. The exclusion cri-
teria were treatment by a mental health professional for
any mental or cognitive impairment; other serious dis-
eases, such as heart, brain, lung, liver, and kidney dysfunc-
tion; and severe infection, anemia, cachexia, or other
serious complications. The enteral nutrition prescription
of patients with CD was formulated by IBD specialists
and clinical nutritionists after evaluating the patient’s con-
dition. Patients’ dispensing records were obtained from the
electronic medical records (EMRs). This study was
approved by the Ethics Committee of the Second
Affiliated Hospital, School of Medicine,
University (Hangzhou, Zhejiang Province, China). The

Zhejiang

Institutional Review Board approved the informed consent
process. Every participant signed the written informed
consent form before the study began. This study has
been registered in ClinicalTrials.gov (NCT04933214).
This study was conducted in accordance with the
Declaration of Helsinki.'”

Clinical Data Collection

Adherence to EEN and beliefs about EEN were investi-
gated using independent questionnaire and telephone.
Demographic data were collected from EMRs, including
age, sex, education, residence, working status, marital
status and medical insurance. The disease related data
collected included course of disease, Montreal classifica-
tion, Erythrocyte Sedimentation Rate (ESR), C-reactive
protein (CRP) and fecal calprotectin. The EEN-related
data collected were the duration of EEN (according to
the prescription) and the most commonly used type of
EEN. The patients were also asked, on a 5-point Likert
scale, to what extent they were satisfied with the cost,
taste, storage method, portability, and purchase conveni-
ence of the enteral nutrition (EN) used. Also, reasons for
the low adherence were asked from the questionnaire,
including: 1 do not know what EEN requires; I cannot
execute EEN because of other people’s ideas or comments;
although I know the requirements of EEN, I cannot resist
the temptation of other foods; due to the influence of work
or study, I cannot strictly implement EEN. I could not
purchase an EEN preparation in time; I cannot tolerance
and stopped EEN. These variables were based on the
adherence model proposed by the WHO.'®

2328

Dove!

Patient Preference and Adherence 2021:15


https://www.dovepress.com
https://www.dovepress.com

Dove

Li et al

The ratio of daily actual intake of energy to daily target
energy was used to assess adherence to EEN, which was refer
to the method of previous study.'® 2 In detail, the actual daily
energy intake was calculated using the dispensing record and
EEN duration for those patients purchased enteral nutrition
preparations from the research hospital; otherwise, the actual
daily energy intake was obtained by self-report using fre-
quency questions and 24 h recall questions.”® The daily target
energy was calculated in accordance with guideline.! The
definition of low adherence was: patients daily actual energy

intake < 75% of daily target energy;''

or consumption of
prohibited food or liquid every 2 weeks during EEN (except
for water, tea and coffee without sweetener); or patients
experienced side effects, such as diarrhea and nausea.’
Telephone or face-to-face conversations were performed for
evaluation of EEN adherence.

Medication belief was measured using the Beliefs
about Medicines Questionnaire (BMQ)-Specific.”* The
BMQ-Specific has 10 items, including medication neces-
sity and medication concern (5 items each) (Appendix 1).
Responses to the questionnaire items were scored on
a 5-point Likert scale; each item scored 1-5 points, ran-
ging from “strongly disagree” to “strongly agree.” The
higher the score, the stronger the perceived necessity or
concern over taking medicine. The BMQ was the differ-
ence between the score for the need to take medicine and
the concern over taking medicine, with a range of —20 to
20. A positive score indicates that the need to take medi-
cine was stronger than the concern over taking the medi-
cine, and a higher score suggests a stronger medical belief.
The patients were divided into the High-BMQ and Low-
BMQ groups based on whether they had a BMQ score
above or below the median, respectively.

Statistical Analysis

Statistical analysis was conducted using SPSS ver. 26.0
(IBM, Armonk, NY). Descriptive statistics were calculated
to summarize the participants’ characteristics and outcome
measures. A y” test or Fisher’s exact test was performed to
explore the relationship between participants’ characteris-
tics and adherence to EEN. A P-value < 0.05 was consid-
ered indicative of statistical significance.

Results

Participants’ Characteristics
In all, 131 CD patients completed the questionnaire and were
enrolled in this study. The characteristics of the enrolled

patients are listed in Table 1. The mean age of the patients
was 33.44 years, and 77 patients (58.8%) were men, 90
(68.7%) were from urban areas, and 69 (52.7%) had a full-
time job. The duration of EEN was 2 weeks (n = 45, 34.4%),
4 weeks (n = 47, 35.9%), and 8 weeks (n = 39, 29.8%).
Eighty-nine patients (67.9%) most commonly used Enteral
Nutritional Powder, and 42 (32.1%) most frequently used
Enteral Nutritional Suspension. Among the enrolled patients,
52 (30.7%) were aware of EEN therapy for the first time, 11
(8.4%) had heard of EN, 43 (32.8%) had ever received EEN
therapy, and 25 (19.1%) had ever received partial enteral
nutrition (PEN). Montreal classification, ESR, CRP and
fecal calprotectin are listed in Table 1.

Adherence to EEN and Reasons for Low

Adherence

A total of 96 (73.3%) patients had high adherence and 35
(26.7%) had low adherence. The major reasons for low
adherence were: I do not know what EEN requires
(38.9%); I cannot execute EEN because of other people’s
ideas or comments (38.9%); although I know the require-
ments of EEN, I cannot resist the temptation of other foods
(18.3%); due to the influence of work or study, I cannot
strictly implement EEN (14.5%). A small number of
patients (3.8%) had to eat other food because they could
not purchase an EEN preparation in time; and 3.1% had
intolerance and stopped EEN themselves.

Associations Between Participants’

Characteristics and Adherence to EEN
We identified factors influencing EEN adherence by uni-
variate analyses. Patients living in urban areas had higher
adherence (n =71, 74.0%) than those from rural areas (n =
19, 54.3%) (P = 0.032). Medical insurance was positively
associated with adherence (P = 0.018). Moreover, patients
previously treated with enteral nutritional had higher
adherence. No significant association with EEN adherence
was found for sex, education level, employment status,
and marital status (Table 2). In addition, the cost, taste,
storage method, portability, and purchase convenience of
EEN were not associated with adherence (Table 3).

Influence of Medication Belief on
Adherence to EEN

The BMQ-specific necessity score ranged from 11-25,
with a median of 18. For specific concern, the score ranged
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Table | Participants’ Characteristics (N=131) Table | (Continued).
Characteristics n (%)
Characteristics n (%)
Age 33.4411.17
The type of enteral nutritional most commonly
Sex Male 77(58.8) used
Female 54(41.2) Enteral Nutritional Powder 89(67.9)
. . . Enteral Nutritional Suspension 42(32.1)
Education level High school graduation 42(32.1)
or below Have you ever received enteral nutritional before?
Bachelor’s level 79(60.3) Yes, | have exclusive enteral nutrition (EEN) | 43(32.8)
Master’s and Doctorate’s | 10(7.6) Yes, | have partial enteral nutrition (PEN) 25(19.1)
level | have heard of it before 11(8.4)
. | heard it for the first time 52(39.7)
Residence Rural 41(31.3)
Urban 90(68.7) Note: *Presented as median (P,s, Pys).
Residents in Lives alone 9(6.9)
household from 6-25 with a median of 15. The medication belief
T 122(93.1 . .
o or more 3.1 score ranged from —8 to 16, with a median of 3 (Table 4).
Working status Full-time job 69(52.7) Patients were divided into the high-BMQ group
Part-time job 8(6.1) (BMQ-Specific score < 3) and low-BMQ group (BMQ-
Emd.er:s izgz'z; Specific score > 3). More patients with a high BMQ score
o jo R .
had high adherence to EEN (n = 54, 56.2%) compared to
Marital status Non-Married 53(40.5) those with a low BMQ score (n = 42, 43.8%), suggesting
Married 78(9-9) that medication belief is significantly associated with
Medicare No 2(1.5) adherence to EEN (P = 0.026) (Table 5).
Yes 129(98.5)
Disease duration DiSCUSSion
< | year 49(37.4) .. . . .. .
The incidence of CD in China is increasing annually.
21 and <5 years 53(328) ce ol 1S Increasing annuatly
25 and <10 years 28(21.4) Enteral nutrition induces and maintains clinical remission
210 years 11(8:4) and mucosal healing for patients with CcD.> 28
Appropriate nutritional support for patients with CD can
Montreal Classification pprop . .pp . p .
Li ileal localization) 51(38.93) not only improve the quality of life and prognosis, but also
L2(colonic localization) 5(3.82) control inflammation and ameliorate the disease.”” Xue
L3(ileocolonic localization) 75(57.25) et al showed that the efficacy rate of EEN was 67.2% for
L4a (from mouth to treitz ligament) 14(10.69) CD patients in our center.*® Adherence to medication is
L4b (from treitz ligament to distal 1/3 ileum) | 64(48.85) very important for the treatment of chronic diseases.>!
B (non-stricturing, non-penetrating behavior) | 33(25.19) Hich adh . iated th .. health
B (stricturing behavior) 94(71.76) igh a 3&2:rence is associated with positive healt
B3(penetrating behavior) 39(29.77) outcomes.”” Thus, the patient’s adherence directly affects
p(perineal disease) 70(53.44) the therapeutic effects of enteral nutrition. We investigated

ESR (mmy/h) *

29.00(23.00~35.00)

CRP (g/L) *

7.50(5.5~24.45)

Fecal calprotectin (pg/g) *

1227.12
(380.95~1800.00)

Duration of EEN

2 weeks 45(34.4)

4 weeks 47(35.9)

8 weeks 39(29.8)
(Continued)

adherence to EEN among CD patients and the factors
associated with EEN adherence.

Several studies have assessed oral medicine adherence
in CD patient,*>** and reported a high non-adherence rate.
For example, Kane et al showed that 43%~60% of IBD
patients had non-adherence to medication.*> For pediatric
patients the non-adherence rates to oral medication were as
high as 64-88%.°° The eight-item Morisky Medication
Adherence Scale (MMAS-8) was wildly used to assess

oral medicine adherence in CD patients.'> However,
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Table 2 Predictive Factors for Adherence to EEN (Univariate
Analysis)

Table 3 Attitudes of Patients Towards Enteral Nutrition and
Adherence to EEN

Characteristics Low High P/F
Adherence Adherence | value
(%) (%)
Patients 35(26.7) 96(73.3)
Age 32.34%11.12 33.84£11.22 0.857
Sex 0.864
Male 21(60.0) 56(58.3)
Female 14(40.0) 40(41.7)
Education level 0.240
Under college graduate 14(40.0) 28(29.2)
College graduate and above 21(60.0) 68(70.8)
Residence 0.032
Rural 16(45.7) 25(26.0)
Urban 19(54.3) 71(74.0)
Residents in household 0.307
Lives alone 1(2.9) 8(8.3)
Two or more 34(97.1) 88(91.7)
Employment 0.567
No 13(37.1) 41(42.7)
Yes 22(62.9) 55(57.3)
Marital status 0.204
No 11(31.4) 42(43.8)
Yes 24(68.6) 54(56.2)
Medicare 0.018
No 2(5.7) 0(0.0)
Yes 33(94.3) 96(100.0)
Disease duration 0.056
<5 years 29(82.9) 63(65.6)
25 years 6(17.1) 33(344)
Duration of EEN 0.6l
2 weeks 14(40.0) 31(32.3)
4 weeks 15(42.9) 32(333)
8 weeks 6(17.1) 33(34.4)
The type of enteral nutritional 0.110
most commonly used
Enteral Nutritional Powder 20(57.1) 69(71.9)
Enteral Nutritional Suspension 15(42.9) 27(28.1)
Have you ever received enteral 0.041
nutritional before?
No 22(62.9) 41(42.7)
Yes 13(37.1) 55(57.3)

there is no specific questionnaire to evaluate adherence for
EEN. Patients’ diaries, self-report and prescription drug
EEN
We used prescription records combined

records are mostly wused for adherence
10

measurement.
with patient report for adherence measurement, which

Attitudes Low High P value
Adherence Adherence
(%) (%)

Cost 0.602
Dissatisfied 16(45.7) 39(40.6)
Satisfied 19(54.3) 57(59.4)

Taste 0.216
Dissatisfied 15(42.9) 30(31.3)
Satisfied 20(57.1) 66(68.7)

Storage method 0.198
Dissatisfied 8(22.9) 13(13.5)
Satisfied 27(77.1) 83(86.5)

Portability convenience 0.235
Dissatisfied 16(45.7) 33(34.4)
Satisfied 19(54.3) 63(65.6)

Purchase convenience 0.630
Dissatisfied 14(40.0) 34(35.4)
Satisfied 21(60.0) 62(64.6)

Table 4 The BMQ-Specific Score of Each Dimension and the
Median Score

Dimension Score Ranges | Score[M ((P2s, P7s)]
BMQ-specific necessity | |1~25 18(15~20)
BMQ-specific concern 6~25 15 (12~17)
BMQ-Specific —8~16 3 (0~5)

Table 5 Influence of Medication Belief on Adherence to EEN

BMQ-Specific Low High P value
Score Adherence Adherence

(%) (%)
Low-BMQ (BMQ- 23(65.7) 42(43.8) 0.026
Specific<3)
High-BMQ (BMQ- 12(34.3) 54(56.2)
Specific23)

might be less reliable. In this study, 73.3% of patients
with CD had high EEN adherence. Previous study sug-
gested that adherence to EEN in pediatric CD patients was
> 80%,* which was higher than our study. One possible
reason is that adult patients prefer to eat and drink com-
pared with their peers,”” and thus EEN is more
challenging.

Patient Preference and Adherence 2021:15
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We also investigated the possible factors associated
with adherence, and found that medication belief, resi-
dency, medical insurance, and history of enteral nutrition
therapy influenced EEN adherence. Medication belief had
been identified as a significant predictor of low adherence
in the previous research.'*'> It would affect patient’s
perspective about disease and disease symptoms.>® For
many IBD patients, they do not take medicine when they
feel good about themselves, on the contrary, they were
more worried about adverse drug reactions.*® Medication
concerns are about adverse drug reactions and drug depen-
dence, and medication necessities are the perceived bene-
fits,

remission.”> When taking medicine, patients conduct an

including reduction of symptoms and disease
internal cost-benefit analysis, that is, they make a trade-off
between the need to take the medicine and the adverse
The difference
between the two reflects the strength of the patient’s belief

reactions caused by the medicine.?*

in the medicine.** In this study, the median medication
belief of the patients CD was 3 points, indicating
a positive attitude to taking EEN and leading to high
adherence. Medication belief may be related to, for
instance, family support and understanding of the
disease.***! Kelly et al showed that family support, cul-
ture, disease-related factors, communication and so on
could affect beliefs.** Therefore, medication belief can
be improved by patient education and/or family support.
We also showed that place of residence was related to
adherence. This may be related to the patient’s economic
condition, whether it is convenient to obtain drugs and
experience.'"'>!'® Previous research found that the severe
economic burden and the difficulty of obtaining medical
care are the two major difficulties faced by inflammatory
bowel disease in China.** Patients with history of enteral
nutrition therapy had better adherence, one possible reason
was that they had better cognitive capacity about disease
and EEN treatment. Therefore, we should focus on rural
areas, low-income individuals, and patients on enteral
nutrition for the first time. For the latter, gastroenterolo-
gists should pay attention to acceptance by the patients and
provide individualized guidance. If necessary, the aware-
ness of these patients of EEN can be improved by peer
support, to improve adherence. At present, many studies
have confirmed the positive effect of peer support on
adherence.** ¢ Kanters et al showed that patients who
had peer support were more likely to receive adjuvant
chemotherapy than those who reported no peer support.*’

Economic burden has been indicated to be a major
difficult for IBD patients,®’ and taste or volume of enteral
nutrition was associated with adherence in a study with
small sample size.*® Thus, we speculated factors such as
cost, taste and storage might impact adherence.
Interestingly, the analyses suggested that type of enteral
nutrition, taste, storage, and convenience of purchase did
not affect adherence. One possible reason might be that if
the CD patients trust the effect of EEN, the characteristics
of enteral nutrition are not particularly important.

We analyzed the EEN adherence of patients with CD
and its influencing factors; however, the study had limita-
tions. Firstly, our study was a retrospective study, the
adherence to EEN were assessed by dispensing records
combined with patient self-report, in which recall bias may
affect the results; Secondly, the sample size was small,
which may lead to inaccurate results. For example,
although medical insurance was associated with adherence
in the analysis, the result should be explained with caution
because only two of the selected subjects did not have
medical insurance. Thirdly, the data came from one center
and there was selection bias. Therefore, a large prospective
study is needed to evaluate EEN adherence among CD
patients.

In summary, we found that adherence to EEN among
CD patients was relatively high and was related to medi-
cation belief, residency, and history of enteral nutrition
therapy. The type of enteral nutrition, taste, storage, and
convenience of purchase were not significantly associated
with EEN adherence. By enhancing knowledge and peer
support, improving patients’ medication beliefs may

increase adherence.

Highlights

e The role of exclusive enteral nutrition (EEN) in the
management of adult patients with active CD is evol-
ving. The efficacy of EEN is largely determined by
adherence behavior; poor adherence is related to EEN
treatment failure in adults.

o The adherence to EEN is related to medication belief,
residency and history of enteral nutrition.

Abbreviations

CD, Crohn’s disease; EEN, exclusive enteral nutrition;
BMQ, Beliefs about Medicines Questionnaire; WHO,
World Health Organization; EN, enteral nutrition; IBD,
inflammatory bowel disease.
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