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Abstract
Background Oral nutritional supplements are one of the preferred methods of nutritional support for postoperative 
patients. This study aims to investigate the current status of oral nutritional supplements compliance in postoperative 
patients with digestive tract tumors and its influencing factors.

Methods Convenience sampling was employed to select 242 patients who underwent surgery for digestive tract 
tumors at a tertiary hospital in Shanghai from October 2022 to July 2023 as the study subjects. Data following 
a normal distribution were analyzed using independent sample t-tests, ANOVA single-factor analysis, Pearson 
correlation analysis, and multiple linear regression analysis to determine the factors influencing compliance with oral 
nutritional supplements.

Results A total of 252 questionnaires were distributed, with 10 invalid questionnaires excluded, resulting in an 
effective questionnaire rate of 96.03%. The compliance score for oral nutritional supplements in postoperative 
patients with digestive tract tumors was (2.40 ± 1.45), General Self-efficacy Scale (GSES) score was (24.72 ± 4.86), 
Multidimensional Scale of Perceived Social Support Scale (MSPSS) score was (58.67 ± 11.09), and Belief about 
Medicines Questionnaire Scale (BMQ) score was (0.17 ± 2.78). Multiple linear regression analysis revealed that age, 
adverse reactions, educational level, self-efficacy, medication beliefs, and social support were factors influencing 
compliance with oral nutritional supplements in postoperative patients with digestive tract tumors (P < 0.05).

Conclusion Our study revealed that the compliance to oral nutritional supplements among postoperative patients 
with digestive tract tumors was at a moderate level and was closely associated with age, educational level, adverse 
reactions to oral nutritional supplements, medication beliefs, social support, and self-efficacy. Nursing staff should 
conduct nursing assessments based on the specific circumstances of patients and their families, provide personalized 
health education management plans based on the patients’ educational level, enhance patients’ nutrition knowledge, 
improve patient self-efficacy, and enhance social support for patients, while further improving patient nutrition 
management.
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Background
Digestive tract tumors refer to tumors that occur in the 
gastrointestinal tract, primarily including esophageal 
cancer, liver cancer, gastric cancer, and colorectal can-
cer, among others. Among these, liver cancer, colon 
cancer, rectal cancer, and gastric cancer are the most 
common [1, 2]. As the global incidence of digestive tract 
tumors continues to rise rapidly, gastrointestinal malig-
nancies account for 23.4% of all new cancer diagnoses 
worldwide, with a mortality rate of 35.6% [2]. An epide-
miological survey revealed that the incidence and mor-
tality rates of digestive tract tumors in China account for 
38.71% and 45.03% of the global total, respectively, sur-
passing the global average [3]. Cancer treatment modali-
ties include medical therapy, surgical intervention, and 
multidisciplinary collaboration [4]. In recent years, the 
number of patients undergoing surgical procedures has 
been steadily increasing [5], necessitating preoperative 
and postoperative fasting. Furthermore, cancer is a high-
metabolism condition, and patients afflicted with cancer 
often experience poor emotional states, which can lead to 
reduced food intake [2]. These factors frequently result 
in patients suffering from malnutrition. Malnutrition is 
known to adversely affect the prognosis of postoperative 
cancer patients [6], with studies indicating that patients 
at nutritional risk often experience compromised clinical 
outcomes, such as prolonged hospital stays, decreased 
chemotherapy tolerance, and reduced quality of life [7, 8]. 
Consequently, improving the nutritional status of post-
operative patients has become a focal point of discussion 
within the field of nutrition.

Clinical guidelines recommend routine nutritional risk 
screening for all hospitalized cancer patients, followed by 
nutritional interventions based on the screening results 
[9]. Current nutritional interventions encompass dietary 
counseling, Oral Nutritional Supplements (ONS), enteral 
nutrition, and parenteral nutrition [10]. The European 
Society for Clinical Nutrition and Metabolism (ESPEN) 
and multiple guidelines and expert consensus statements 
recommend ONS as the preferred nutritional support 
method for malnourished patients [11]. Researches have 
demonstrated that ONS plays a pivotal role in improv-
ing patients’ nutritional status, reducing hospitalization 
duration, and cutting down healthcare costs [12, 13]. 
The effectiveness of ONS, however, is contingent upon 
patient compliance [14].

Compliance refers to the extent to which an individual’s 
actions align with healthcare provider recommendations 
concerning medication, diet, and/or lifestyle changes 
[15]. Compliance with ONS in postoperative patients 
with digestive tract tumors varies among different 

countries and regions but generally remains at a low level. 
In Athens, Lidoriki Irene’s research [14] had assessed 
the compliance with ONS in malnourished postopera-
tive upper gastrointestinal cancer patients one month 
after discharge, with results indicating that only 35.9% of 
patients followed the prescribed ONS regimen. A pro-
spective, multicenter observational study [16] in Spain 
reported a compliance rate of 78.8% among patients with 
ONS, consistent with the findings of a previous system-
atic review, possibly attributed to the high energy and 
protein content of the provided ONS formulations [17]. 
Seguy’s research [18] findings indicated that the aver-
age compliance rate of patients receiving ONS interven-
tion (ONS with energy > 400  kcal/d, protein > 30  g/d) 
can reach 83.5%.In Japan, Daisuke’s research [2] has 
3-month follow-up study of postoperative patients indi-
cated a decline in compliance from 99.4% preoperatively 
to 52.7% postoperatively. A study [19] conducted by Ida 
S and colleagues compared the nutritional outcomes of 
gastric cancer patients receiving immune-modulating 
during the perioperative period to those on a standard 
diet. The study revealed that patients had a 100% com-
pliance rate with ONS before the perioperative period, 
but this compliance dropped to 50% after the surgery. 
These findings are consistent with the results obtained by 
Kong [20] in South Korea. In China, a study conducted 
by Qin [21] reported varying levels of compliance among 
patients, ranging from 28.00 to 89.99%.

Compliance is influenced by multiple factors, including 
factors related to the formulation itself, environmental 
factors, educational level, and other factors [14, 22–25]. 
Existing studies on ONS compliance have mainly focused 
on the investigation of one or a few factors, with limited 
research exploring the impact of psychosocial factors on 
compliance. This study aims to investigate the level of 
ONS compliance in postoperative patients with digestive 
tract tumors and analyze its influencing factors. It seeks 
to provide a reference for future personalized nutrition 
education for postoperative patients, with the ultimate 
goal of improving patient compliance.

Materials and methods
Study design
This cross-sectional study was conducted in a tertiary 
hospital in Shanghai, China, from September 30,2022 to 
July 30,2023. Convenience sampling was employed in this 
study.
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Participants
The subjects of this study were patients confirmed to 
have digestive tract tumors and undergoing surgical 
treatment.

Inclusion criteria:1) Patients diagnosed with diges-
tive tract tumors through pathological examination (The 
clinical diagnoses include colon tumor, rectal tumor, gas-
tric tumor, bile duct tumor, hepatic hemangioma, and 
pancreatic tumor). 2) Age ≥ 18 years. 3)Postoperative 
prescription of ONS. 4) Adequate understanding and 
communication abilities. 5)Willingness to participate in 
the study and signing the informed consent form.

Exclusion criteria:1) Patients with a history of mental 
illness, psychiatric disorders, or current psychological 
conditions. 2)Those with severe physical illnesses that 
prevent cooperation. 3)Individuals with cognitive impair-
ments or severe hearing impairments.

4)Patients with allergies to milk or protein. 5) Those 
who do not consent to participate in the study.

Sample size
Based on the sample size calculation for a cross-sectional 
study, the sample size should be 5–10 times the number 
of independent variables [26], with a consideration of a 
15% dropout rate. After a literature review, it was deter-
mined that there was a total of 16 independent variables, 
requiring at least 92–184 cases. The study ultimately 
obtained an effective sample size of 242, meeting the 
sample size requirements.

Questionnaire
Demographic questionnaire
The questionnaire has been designed based on a review 
of the literature and consultation with experts. It includes 
information on the following aspects: age, gender, marital 
status, educational level, monthly income, employment 
status, living arrangements, healthcare payment meth-
ods, Body Mass Index (BMI), and types of ONS.

Morisky medication adherence scale-4 (MMAS-4)
The questionnaire used in this study is the self-reported 
Morisky Medication Adherence Scale, which was origi-
nally developed by Morisky in 1986 [27]. In this study, we 
used the Chinese version to assess patient compliance to 
ONS [28]. It consisted of four items. Each item had two 
response options: “Yes” and “No.” A score of 1 is assigned 
for “Yes” responses, while a score of 0 is given for “No” 
responses. A higher score indicates poorer adherence. In 
this study, the Cronbach’s α coefficient for this question-
naire was calculated to be 0.746.

Multidimensional scale of perceived social support (MSPSS)
The scale used in this study is the Multidimensional Scale 
of Perceived Social Support scale, which was developed 

by Zimet [29] to assess patients’ perceptions of their 
social support. This scale evaluates the level of social 
support perceived by patients from three sources: fam-
ily, friends, and significant others. The scale consists of 
12 items and utilizes a 7-point Likert scale for scoring, 
where higher scores indicate a higher perceived level of 
social support. In this study, the Chinese version of the 
scale was employed [30]. The Cronbach’s α coefficient for 
this scale in the current study was calculated to be 0.896,

Beliefs about medical questionnaire (BMQ)
The Beliefs about Medical Questionnaire Scale was used 
in this study to assess patients’ beliefs about medication. 
This scale consists of 10 items and assesses two dimen-
sions: medication necessity and medication concerns. It 
utilizes a 5-point Likert scale for scoring. The total medi-
cation belief score is calculated as the difference between 
the necessity and concerns dimensions, with a larger 
difference indicating a more positive belief in medica-
tion. The Chinese version of the scale demonstrates good 
internal consistency [31]. In this study, the Cronbach’s 
α coefficient for the questionnaire was calculated to be 
0.703.

General self-efficacy scale (GSES)
This study employed the General Self-Efficacy Scale to 
assess the self-efficacy of the research subjects. The Gen-
eral Self-Efficacy Scale used in this study was developed 
by Schwarzer [32]. It is available in a Chinese version 
and comprises a total of 10 items [33]. The scale uses a 
4-point Likert rating method, with scores ranging from 
10 to 40 points. A higher score indicates a higher level of 
self-efficacy perceived by the patients. In this study, the 
Cronbach’s α coefficient for the scale was calculated to be 
0.872.

Methods for data collection
Patient general information was collected through the 
hospital’s medical records system. One month after the 
prescription was issued, when the patients returned to 
the hospital outpatient clinic for a follow-up visit, face-to-
face data collection was conducted. The researcher used 
a standardized language to explain the questionnaire’s 
completion requirements to the patients and obtained 
their informed consent by signing an informed consent 
form. If a patient was unable to fill out the question-
naire independently, the researcher assisted the patient 
by asking questions and recording their responses. At 
the conclusion of the survey, the researcher immedi-
ately checked the completeness of the questionnaire. In 
cases of missing information, the researcher promptly 
asked the patient and filled in the missing details. A total 
of 252 questionnaires were distributed in this survey, 
with 10 incomplete ones excluded. A total of 242 valid 
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questionnaires were collected, resulting in a question-
naire validity rate of 96.03%.

Statistical analysis
Data were double-entered using Epidata 3.1 software and 
then processed and analyzed using SPSS 25.0. Descrip-
tive statistics were used to represent continuous data 
as mean ± standard deviation(M ± SD) and categorical 
data as proportions and frequencies. Independent sam-
ple t-tests and one-way ANOVA were employed for the 
analysis of categorical variables, while Pearson correla-
tion analysis was used for continuous variables. Multiple 
linear regression analysis was conducted for multifactor 
analysis, with significance levels set at P < 0.05 or P < 0.01 
to indicate statistical significance.

Results
Characteristics of the study sample
This study ultimately included 242 postoperative patients 
with digestive tract tumors. The patients had an aver-
age age of (64.82 ± 12.92) years, and their average BMI 
was (23.49 ± 3.44) kg/m2. All patients in the study used 
powdered ONS (100%). General information about the 
patients can be found in Table 1.

Current situation analysis of compliance of ONS
The compliance score for ONS in postoperative patients 
with digestive tract tumors was (2.40 ± 1.45), BMQ scale 
score was (0.17 ± 2.78), the GSES score was (24.72 ± 4.86), 
and MSPSS score was (58.67 ± 11.09).

Variance analysis of compliance of ONS
The independent samples t-test was conducted for 
general data, and one-way ANOVA was used for mul-
tiple groups. The statistical test results are presented in 
Table  1. The results indicate that age, education back-
ground, monthly income, adverse reactions, and type 
of disease all have a statistically significant impact on 
patient compliance (P < 0.05). (Table 1)

Correlation analysis of ONS compliance with social 
support, medication beliefs, and self-efficacy
The research results show that the compliance score is 
negatively correlated with the total score of MSPSS, the 
total score of BMQ, and GSES (r = -0.377, -0.250, -0.309, 
P < 0.001). (Table 2).

Multivariate analysis of ONS compliance in postoperative 
patients with digestive tract tumors
Multiple Linear Regression with Compliance as the 
dependent variable was conducted using variables that 
showed statistically significant differences in the univari-
ate and correlation analyses as independent variables. 

Table 1 General information and univariate analysis of 
compliance in postoperative patients with digestive tract tumors 
(N=242)
Type Number 

(%)
F/t P 

value
Gender Male 136(56.2%) -0.977a 0.329

Female 106(43.8%)
Age(year) <65 113(46.7%) -0.593a <0.001

≥65 129(53.3%)
BMI (kg/m2) <24 136(56.2%) -0.559a 0.577

≥24 96(39.7%)
Marital Status Single 8(3.3%) 2.341b 0.056

Married 229(94.6%)
Divorced 5(2.1%)

Living 
Arrangement

Single 8(3.3%) 0.867b 0.485
With spouse 162(66.9%)
With Family 70(28.9%)
With Others 2(0.8%)

Education 
Background

Not educated 8(3.3%) 3.595b 0.007
Primary School 68(28.1%)
Middle School 88(36.4%)
High School 49(20.2%)
College/University 29(12.0%)

Monthly
Income(CNY)

<2000 65(26.9%) 3.166b 0.015
2000∼3000 72(29.8%)
3000∼4000 61(25.2%)
4000∼5000 28(11.6%)
≥5000 16(6.6%)

Employment 
Status

Unemployed 28(11.6%) 1.215b 0.305
Employed 44(18.2%)
Retired 170(70.2%)

Healthcare 
Payment 
Method

Free Medical Care 39(16.1%) 1.275b 0.281
Employee Insurance 66(27.3%)
Urban Medical 
Insurance

40(16.5%)

New Rural Cooperative 
Medical Scheme

88(36.4%)

Out-of-Pocket 9(3.7%)
Adverse 
Reaction

Diarrhea 48(19.8%) 5.495b <0.001
Abdominal Distension 52(21.5%)
Nausea 10(4.1%)
Vomiting 3(1.2%)
None 129(53.3%)

Type of 
Disease

Colon Tumor 104(43.0%) 2.649b 0.034
Rectal Tumor 61(25.2%)
Gastric Tumor 68(28.1%)
Hepatic Hemangioma 7(2.9%)
Pancreatic Tumor 1(0.4%)
Bile Duct Tumor 1(0.4%)

Note BMI=Body Mass Index, CNY = Chinese Yuan. t=independent sample t-test, 
F=One-way ANOVA, a=t value, b=F value
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The values assigned to the independent variables are pre-
sented in Table 3.

The total scores of MSPSS, BMQ, and GSES were input 
as their original values. The results indicate that age, edu-
cation background ,  adverse reactions, type of disease, 

medication beliefs, self-efficacy, and social support are 
independent influencing factors for patient ONS compli-
ance. (Table 4)

Discussion
One of our research objectives was to assess the cur-
rent status of ONS compliance among postoperative 
patients with digestive tract tumors in southern China. 
The survey results revealed that the ONS compliance of 
postoperative patients with digestive tract tumors was 
at a moderate level, with an average score of 2.40 ± 1.45 
points, and it was closely related to age, educational level, 
adverse reactions, medication beliefs, social support, and 
self-efficacy.

Regarding the current state of ONS compliance, our 
survey results were consistent with the findings of Qin 
and Lidoriki [14, 21]. However, other randomized con-
trolled trials (RCTs) reported results indicating high 
ONS compliance among patients with gastric or colorec-
tal cancer [16, 34, 35]. The reasons for differences in com-
pliance could be attributed to the “trial effect” commonly 
seen in clinical trials. Patients tended to have a better 
understanding of their condition during the intervention 
process, and healthcare providers used various methods 
to remind patients to take ONS, thereby encouraging 
good compliance and maintaining high compliance lev-
els. However, in real-world clinical settings, maintaining 
good adherence could be challenging. Healthcare provid-
ers could use various methods to remind patients to take 
ONS in order to improve ONS compliance.

Our finding showed that patients’ compliance of ONS 
was related to age and education background. The older 

Table 2 Correlation analysis of ONS compliance and influencing 
factors in postoperative patients with digestive tract tumors 
(N = 242)
Influencing factors r value P value
MSPSS -0.377 < 0.001
BMQ -0.250 < 0.001
GSES -0.309 < 0.001
§p-value has been calculated using pearson correlation analysis. MSPSS, 
Multidimensional Scale of Perceived Social Support. BMQ, Beliefs about 
Medical Questionnaire. GSES, General Self-Efficacy Scale

Table 3 Assignment of independent variables in multiple linear 
regression
Independent 
variables

Assigning values to variables

Age (Years) < 65 = 1, ≥ 65 = 2
Education 
background

Not educated = 1, Primary School = 2, Middle 
School = 3, High School = 4, College/University = 5

Monthly income 
(CNY)

< 2000 = 1, 2000 ∼3000 = 2, 3000 ∼;4000 = 3 
,4000 ∼5000 = 4, ≥ 5000 = 5

Adverse reaction Diarrhea= (0,0,0,0,0), Abdominal Distension= 
(0,1,0,0,0), Nausea= (0,0,1,0,0), Vomiting= 
(0,0,0,1,0), None= (0,0,0,0,1)

Type of disease Colon Tumor= (0,0,0,0,0,0), Rectal Tumor= 
(0,1,0,0,0,0), Gastric Tumor= (0,0,1,0,0,0), Hepatic 
Hemangioma= (0,0,0,1,0,0), Pancreatic Tumor= 
(0,0,0,0,1,0), Bile Duct Tumor= (0,0,0,0,0,1)

Note CNY = Chinese Yuan

Table 4 Multiple linear regression analysis of postoperative patients with digestive tract tumors (N = 242)
Independent variables B SE Beta t P value
(constant) 5.338 0.696 7.673 < 0.001
BMQ -0.075 0.030 -0.143 -2.479 0.014
GSES -0.050 0.017 -0.168 -2.959 0.003
MSPSS -0.028 0.008 -0.213 -3.665 < 0.001
Education background -0.227 0.080 -0.163 -2.832 0.005
Age (Years) 0.569 0.170 0.196 3.350 0.001
Monthly income (CNY) -0.002 0.072 -0.002 -0.026 0.979
Type of disease Rectal Tumor 0.087 0.197 0.026 0.441 0.660

Gastric Tumor -0.135 0.191 -0.042 -0.710 0.479
Hepatic Hemangioma -0.130 0.478 -0.015 -0.273 0.785
Pancreatic Tumor -1.854 1.229 -0.082 -1.509 0.133
Bile Duct Tumor 1.518 1.228 0.067 1.236 0.218
Colon Tumor reference

Adverse reaction Abdominal Distension 0.186 0.248 0.053 0.749 0.454
Nausea 0.722 0.426 0.099 1.694 0.092
Vomiting -0.562 0.730 -0.043 -0.770 0.442
None -0.477 0.213 -0.164 -2.240 0.026
Diarrhea reference

Note R = 0.601, R2 = 0.361, adjust R2 = 0.319, F = 8.513, P < 0.001. SE, Standard Error. CNY, Chinese Yuan. MSPSS, Multidimensional Scale of Perceived Social Support. BMQ, 
Beliefs about Medical Questionnaire. GSES, General Self-Efficacy Scale
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the patients, the lower their compliance. This might have 
been related to age-related declines in smell and taste 
[36]. As patients’ memory declined with age, they might 
have missed taking nutritional supplements, thereby 
reducing ONS compliance. Patients with a higher level 
of education were more likely to understand the content 
of health education provided by healthcare profession-
als. These patients might have been inclined to recognize 
the benefits of ONS in enhancing immune function and 
shortening hospital stays and might have followed medi-
cal advice to take ONS formulations, thereby improving 
their compliance. In the future, personalized health edu-
cation content could have been developed for patients 
based on their age and level of education to increase their 
knowledge and improve compliance.

ONS, as one of the formulations of enteral nutrition 
[37], commonly led to adverse reactions such as bloat-
ing, diarrhea, nausea, and vomiting. The study which 
conducted by Wang suggested that patients often expe-
rienced nausea and vomiting due to the unpleasant taste 
and low sweetness of ONS. Some studies showed that 
patients who received low-density, high-energy inter-
ventions had higher compliance [38]. Most ONS formu-
lations were high-density and high-energy [39], and the 
rapid entry of high-density substances into the intestine 
could have easily led to diarrhea [40]. Additionally, ONS 
containing high protein and dietary fiber could have pro-
duced gas and caused bloating in patients during the 
process of digestion and absorption in the intestine [41], 
leading to decreased compliance. In the future, select-
ing low-density, high-energy foods could have mitigated 
adverse reactions in patients.

The social support score of patients was 58.67 ± 11.09, 
which was at a moderate level. Types of social support 
included support from within the family, support from 
outside the family (relatives and friends), and support 
from society (healthcare professionals, etc.). The higher 
the social support patients received, the higher their 
compliance [42], and vice versa. Research results had 
shown that patients who lived with family members or 
relatives had higher compliance [42]. Patient compli-
ance was also related to health education provided by the 
medical team, such as doctors, nurses, and nutritionists. 
Arribas’s [43]study indicated that receiving support from 
the medical team increased compliance from 41 to 67%, 
which might have been related to patients perceiving 
support from healthcare professionals. Therefore, health-
care professionals could have explained the importance 
of family support to patients’ families, increased both 
internal and external support from the family, and used 
multidisciplinary team support to enhance societal sup-
port, thereby improving ONS compliance.

The medication belief score of patients was 0.17 ± 2.78, 
which was at a low level. Medication belief referred to 

the relationship between patients’ perception of the 
necessity and concerns about taking medication [44]. 
In this study, patients’ medication belief was at a low 
level, indicating that patients had strong concerns about 
medication. Patients’ concerns about taking ONS mainly 
manifested in three aspects: patients might have worried 
about adverse reactions caused by ONS, they might have 
been concerned about the negative effects of ONS on 
their underlying conditions, and they might have feared 
that taking ONS might have reduced the effectiveness of 
other medications, leading to a decrease in ONS dosage 
and patient compliance [21]. The reasons for this might 
have been that patients had limited knowledge of ONS as 
a form of nutritional support. Traditional nutritional sup-
port was provided through nasogastric feeding or periph-
eral intravenous routes, and there was limited public 
awareness of nutritional support through ONS, leading 
to patients having strong concerns about ONS. Com-
bined with adverse reactions to ONS and patients’ con-
sideration of their own interests, this led to a decrease in 
patients’ medication belief and compliance. In the future, 
educating patients about the benefits and adverse reac-
tions of ONS could help alleviate their concerns.

The self-efficacy score of patients was 24.72 ± 4.86, 
which was at a moderate level. The lower the self-effi-
cacy, the worse the compliance of patients, so improv-
ing patients’ self-efficacy could have helped enhance 
their compliance. Self-efficacy referred to patients’ con-
fidence in using their skills to accomplish a task [45]. 
Researches had shown that patients with higher self-
efficacy had higher compliance [46, 47]. The reasons for 
this might have been that self-efficacy helped patients 
learn self-management and psychological adjustment, 
enhance their self-management abilities, and increase 
their confidence in taking ONS as prescribed by health-
care professionals, thereby improving compliance. In the 
future, positive encouragement could have been provided 
to patients to enhance their self-efficacy and improve 
their self-management abilities, thereby increasing 
compliance.

Strengthens
Through exploration of the current status and influencing 
factors of ONS compliance among postoperative patients 
with digestive tract tumors in China, we found that ONS 
compliance among these patients is generally low. Our 
cross-sectional study revealed that factors influencing 
good ONS compliance among postoperative patients 
with digestive tract tumors include age, education back-
ground, monthly income, adverse reactions, type of dis-
ease, social support, self-efficacy, and medication beliefs. 
Among these factors, age, adverse reactions, educational 
background, self-efficacy, social support, and medica-
tion beliefs are independent influencing factors of ONS 
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compliance. Previous studies have mainly focused on 
formulations, age, adverse reactions, and disease types, 
factors that cannot be easily changed through nursing 
interventions. There has been limited exploration of ONS 
compliance from a social psychological perspective. This 
study supplements previous research by investigating the 
influence of social psychological factors such as social 
support, self-efficacy, and medication beliefs on ONS 
compliance among digestive tract tumors patients.

Limitations
This study has some limitations. Firstly, it was con-
ducted in a single hospital in Shanghai, and the sample 
size was relatively small. Future research could benefit 
from expanding the study to multiple centers to provide a 
more comprehensive understanding of compliance in dif-
ferent settings.

Secondly, the hospital where data was collected is 
located in a suburban area, which may have resulted in 
a lower level of education among the participants. This 
could have influenced the lower education level observed 
in the study. Future studies could include data from 
urban hospitals to provide a broader perspective on 
patient education levels.

Additionally, this hospital only had powdered ONS 
available, and there were no solid or liquid formulations. 
This limited the discussion regarding the impact of dif-
ferent ONS formulations on compliance. Future research 
could investigate the influence of powdered versus solid 
ONS formulations on compliance.

Furthermore, there is currently no specific scale for 
assessing ONS compliance. This study used the Morisky 
Medication Adherence Questionnaire to collect data on 
ONS compliance. Future research should consider devel-
oping measurement tools tailored to ONS compliance to 
better address this aspect of patient care.

Overall, these limitations highlight areas for future 
research and improvement in understanding and enhanc-
ing compliance with ONS in postoperative digestive tract 
tumor patients.

Conclusion
The compliance with ONS among postoperative digestive 
tract tumor patients was found to be at a relatively low 
level in this study. The main influencing factors identified 
include age, education background, adverse reactions, 
monthly income, type of disease, social support, medica-
tion beliefs, and self-efficacy. These findings suggest that 
healthcare providers should conduct follow-up visits for 
each patient, tailor personalized intervention strategies 
based on individual characteristics, and work towards 
improving patient compliance with ONS. Ultimately, 
this can lead to improved nutritional status among these 
patients.

Abbreviations
ESPEN  European Society for Clinical Nutrition and Metabolism
ONS  Oral Nutritional Supplements
BMI  Body Mass Index
CNY  Chinese Yuan
MMAS-4  Morisky Medication Adherence Scale-4
MSPSS  Multidimensional Scale of Perceived Social Support
BMQ  Beliefs about Medical Questionnaire
GSES  General Self-Efficacy Scale

Acknowledgements
Prof. Jian Chang is gratefully acknowledged for her guidance and support 
throughout this work.The MMAS-4 Scale, content, name, and trademarks are 
protected by US copyright and trademark laws. Permission for use of the scale 
and its coding is required. A license agreement is available from MMAR, LLC., 
www.moriskyscale.com.

Author contributions
Conceptualization: L.Q.; Data curation: L.Q., M.X.&Y.M; Formal analysis: L.Q.; 
Funding acquisition: J.C.; Methodology: L.Q., J.C.; Project administration: J.C.; 
Resources: J.Z.; Software: L.Q, M.X., J.Z.; Supervision: L.J.; Validation: J.Z., W.Y.; 
Visualization: L.Q., J.Z., J.C.; Writing - original draft: L.Q; and Writing - review 
& editing: J.C. All seven authors critically reviewed the manuscript draft and 
approved the final version.

Funding
This work was supported by Center for Scientific Research and Development 
in Higher Education Institutes, Ministry of Education, P.R. China [grant number 
2023HT065], Shanghai Jiao Tong University School of Medicine: Nursing 
Development Program [grant number SJTUHLXK2021] and the Innovative 
research team of high-level local universities in Shanghai [grant number 
SHSMU-ZDCX20212801].

Data availability
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was conducted with the first author (L.Q) providing a uniform 
explanation of the research purpose and methodology to all patients. All 
patients in the study signed informed consent forms. The study received 
ethical approval from the Ethics Committee of the First People’s Hospital of 
Shanghai, with the ethical approval number 2023[070], and it adhered to the 
principles outlined in the Helsinki Declaration.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1School of Nursing, Shanghai Jiao Tong University, Shanghai, China
2Department of Nursing, Shanghai General Hospital, Shanghai, China

Received: 9 October 2023 / Accepted: 13 May 2024

References
1. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al. Cancer statistics in 

China, 2015. CA Cancer J Clin. 2016;66(2):115–32.
2. Sung HA-O, Ferlay J, Siegel RA-O, Laversanne M, Soerjomataram I, Jemal 

A, et al. Global Cancer statistics 2020: GLOBOCAN estimates of incidence 
and Mortality Worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2021;71(3):209–49.



Page 8 of 9Su et al. BMC Nursing          (2024) 23:380 

3. Zhou J, Zheng R, Wang S, Zhang S. Comparation between the burden of 
major digestive tract cancers in China and 19 countries in the world in 2020. J 
Multidisciplinary Cancer Management(Electronic Version). 2021;7(2):26–32.

4. Allum W, Lordick F, Alsina M, Andritsch E, Ba-Ssalamah A, Beishon M, et al. 
ECCO essential requirements for quality cancer care: Oesophageal and 
gastric cancer. Crit Rev Oncol Hematol. 2018;122:179–93.

5. Tan S, Meng Q, Jiang Y, Zhuang Q, Xi Q, Xu J, et al. Impact of oral nutritional 
supplements in post-discharge patients at nutritional risk following colorec-
tal cancer surgery: a randomised clinical trial. Clin Nutr. 2021;40(1):47–53.

6. Cao Y, Han D, Zhou X, Han Y, Zhang Y, Li H. Effects of preoperative nutrition 
on postoperative outcomes in esophageal cancer: a systematic review and 
meta-analysis. Dis Esophagus. 2022;35(3):doab028.

7. Bozzetti F, Mariani L, Fau - Lo Vullo S, Lo Vullo S, Amerio Ml Fau -, Biffi R, Biffi 
R, Fau - Caccialanza G, Caccialanza G, Fau - Capuano G, et al. The nutritional 
risk in oncology: a study of 1,453 cancer outpatients. Support Care Cancer. 
2012;20(8):1919–28.

8. Gupta D, Lis Cg Fau - Granick J, Granick J, Fau - Grutsch JF, Grutsch Jf Fau 
- Vashi PG, Vashi Pg Fau - Lammersfeld CA, Lammersfeld CA. Malnutrition 
was associated with poor quality of life in colorectal cancer: a retrospective 
analysis. J Clin Epidemiol. 2005;59(7):704-9.

9. Reber EA-O, Gomes FA-O, Bally L, Schuetz P, Stanga Z. Nutritional Manage-
ment of Medical inpatients. J Clin Med. 2019;8(8):1130.

10. Bozzetti F. Nutritional support in oncologic patients: where we are and where 
we are going. Clin Nutr. 2011;30(6):714–7.

11. Muscaritoli M, Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, 
et al. ESPEN practical guideline: Clinical Nutrition in cancer. Clin Nutr. 
2021;40(5):2898–913.

12. de van der Schueren MAE. Use and effects of oral nutritional supplements in 
patients with cancer. Nutrition. 2019;67–68:110550.

13. Elia M, Normand C, Norman K, Laviano A. A systematic review of the cost 
and cost effectiveness of using standard oral nutritional supplements in the 
hospital setting. Clin Nutr. 2016;35(2):370–80.

14. Lidoriki I, Schizas D, Mylonas KS, Frountzas M, Mastoraki A, Pikoulis E, et al. 
Oral nutritional supplementation following Upper Gastrointestinal Cancer 
surgery: a prospective analysis exploring potential barriers to Compliance. J 
Am Coll Nutr. 2020;37(7):650–6.

15. Lester S, Kleijn M, Fau - Cornacchia L, Cornacchia L, Fau - Hewson L, Hewson 
L, Fau - Taylor MA. Taylor Ma Fau - Fisk I, Fisk I. factors affecting adherence, 
intake, and Perceived palatability of oral nutritional supplements: a Literature 
Review. J Nutr Health Aging. 2022;26(7):663–74.

16. López-Medina JA, López-Rodriguez C, Estornell-Gualde MA, Rey-Fernández 
L, Gómez-Senent S, Joaquín-Ortiz C, et al. Relationship between nutritional 
treatment compliance and nutritional status improvements in patients with 
gastrointestinal impairment taking an oral peptide-based supplement. Nutri-
tion. 2022;102:111734.

17. Hubbard GP, Elia M, Fau - Holdoway A, Holdoway A, Fau - Stratton RJ, Stratton 
RJ. A systematic review of compliance to oral nutritional supplements. Clin 
Nutr. 2012;31(3):293–312.

18. Seguy D, Hubert H, Robert J, Meunier JP, Guérin O, Raynaud-Simon A. Compli-
ance to oral nutritional supplementation decreases the risk of hospitalisation 
in malnourished older adults without extra health care cost: prospective 
observational cohort study. Clin Nutr. 2020;39(6):1900–7.

19. Ida S, Hiki N, Cho H, Sakamaki K, Ito S, Fujitani K, et al. Randomized clinical trial 
comparing standard diet with perioperative oral immunonutrition in total 
gastrectomy for gastric cancer. Br J Surg. 2017;104(4):377–83.

20. Kong SH, Lee HJ, Na JR, Kim WG, Han DS, Park SH, et al. Effect of perioperative 
oral nutritional supplementation in malnourished patients who undergo 
gastrectomy: a prospective randomized trial. Surgery. 2018;164(6):1263–70.

21. Qin L, Xu D, Fau - Tian Q, Tian Q, Fau - Wu B, Wu B. Adherence to oral nutri-
tional supplements in patients with gastrointestinal Cancer: a mixed-method 
study. Cancer Nurs. 2022;45(5):E810–9.

22. Rolls BJ, Castellanos Vh Fau - Halford JC, Halford Jc Fau -, Kilara A, Kilara A, 
Fau - Panyam D, Panyam D et al. Fau - Pelkman CL, Pelkman Cl Fau - Smith 
GP,. Volume of food consumed affects satiety in men. Am J Clin Nutr. 
1998;67(6):1170-7.

23. McAlpine SJ, Harper J, Fau - McMurdo MET, McMurdo Me Fau - Bolton-Smith, 
Bolton-Smith C, Fau - C, Hetherington MM, Hetherington MM. Nutritional 
supplementation in older adults: pleasantness, preference and selection of 
sip-feeds. Br J Health Psychol. 2003;8(Pt 1):57–66.

24. Simmons SF, Lam Hy Fau - Rao G, Rao G, Fau - Schnelle JF, Schnelle JF. Family 
members’ preferences for nutrition interventions to improve nursing home 
residents’ oral food and fluid intake. J Am Geriatr Soc. 2003;51(1):69–74.

25. den Uijl LC, Kremer S, Jager G, van der Stelt AJ, de Graaf C, Gibson P, et al. 
That’s why I take my ONS. Means-end chain as a novel approach to elucidate 
the personally relevant factors driving ONS consumption in nutritionally frail 
elderly users. Appetite. 2015;89:33–40.

26. Rodríguez Del Águila M, González-Ramírez A. Sample size calculation. Aller-
gol Immunopathol (Madr). 2014;42(5):485–92.

27. Morisky De Fau -, Green LW, Green Lw Fau -, Levine DM, Levine DM. Concur-
rent and predictive validity of a self-reported measure of medication adher-
ence. Med Care. 1986;24(1):67–74.

28. Xiaoxing L, Hongwei Z, Xiaopeng H, Qizhi A, Zheng L. The current status 
and associated factors of medication compliance in the elderly undergoing 
polypharmacy. Chin Nurs Manage. 2016;16(12):1638–42.

29. Zimet GD, Powell Ss Fau - Farley GK, Farley Gk Fau -, Werkman S, Werkman S, 
Fau - Berkoff KA, Berkoff KA. Psychometric characteristics of the Multidimen-
sional Scale of Perceived Social Support. J Pers Assess. 1990;55(3–4):610-7.

30. Zhou K, Li H, Wei X, Yin J, Liang P, Zhang H et al. Reliability and validity of the 
multidimensional scale of perceived social support in Chinese mainland 
patients with methadone maintenance treatment. Compr Psychiatry. 
2015;60.

31. Yang L, Zheng L, Mei-ying H, Xian-hui M, Gen C, Feng-rong A. The reliability 
and validity of the Chinese verision of beliefs about Medical Question-
naire among elderly patients with depressive disorder. Chin J Nurs. 
2014;49(4):389–93.

32. Luszczynska A, Scholz U, Fau - Schwarzer R, Schwarzer R. The general self-
efficacy scale: multicultural validation studies. J Psychol. 2005;139(5):439–57.

33. Ou XA-O. Multidimensional structure or wording effect? Reexamination of 
the factor structure of the Chinese General Self-Efficacy Scale. J Pers Assess. 
2022;104(1):64–73.

34. Imamura H, Nishikawa K, Kishi K, Inoue K, Matsuyama J, Akamaru Y, et al. 
Effects of an oral Elemental Nutritional supplement on post-gastrectomy 
body weight loss in gastric Cancer patients: a Randomized Controlled Clinical 
Trial. Ann Surg Oncol. 2016;23(9):2928–35.

35. Kobayashi D, Ishigure K, Mochizuki Y, Nakayama H, Sakai M, Ito S, et al. Multi-
institutional prospective feasibility study to explore tolerability and efficacy 
of oral nutritional supplements for patients with gastric cancer undergoing 
gastrectomy (CCOG1301). Gastric Cancer. 2017;20(4):718–27.

36. Aschenbrenner K, Hummel C, Fau - Teszmer K, Teszmer K, Fau - Krone F, 
Krone F, Fau - Ishimaru T, Ishimaru T, Fau - et al. Seo H-S, Seo Hs Fau - Hum-
mel T,. The influence of olfactory loss on dietary behaviors. Laryngoscope. 
2008;118(1):135 – 44.

37. Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al. 
ESPEN guidelines on nutrition in cancer patients. Clin Nutr. 2017;36(1):11–48.

38. Wan GY, Yuan H, Xue H, Li HQ, Hu HY, Zhang XA-O. Assessment of compli-
ance with oral nutritional supplementation and exploration of barriers and 
facilitators for patients after gastrectomy: a mixed-methods study. J Adv Nurs. 
2021;77(6):2845–59.

39. Leon-Sanz M, Linares F, Gonzalo M, Tapia MJ, Maiz-Jimenez M, Ruiz Aguado 
M, et al. Compliance with a high-protein and energy-dense oral nutritional 
supplement in patients with disease-related malnutrition: a randomized 
open-label crossover trial. Front Nutr. 2023;10:1182445.

40. Klang M, McLymont V, Fau - Ng N, Ng N, Osmolality. pH, and compatibility 
of selected oral liquid medications with an enteral nutrition product. JPEN J 
Parenter Enter Nutr. 2013;37(5):689–94.

41. Nakao M, Ogura Y, Fau - Satake S, Satake S, Fau - Ito I, Ito I, Fau - Iguchi A, Igu-
chi A, Fau - Takagi K, Takagi K, Fau - Nabeshima T, et al. Usefulness of soluble 
dietary fiber for the treatment of diarrhea during enteral nutrition in elderly 
patients. Nutrition. 2002;18(1):35–9.

42. Hopanci Bicakli DA-O, Ozkaya Akagunduz O, Meseri Dalak R, Esassolak M, 
Uslu RA-O, Uyar M. The Effects of Compliance with Nutritional Counselling 
on Body Composition Parameters in Head and Neck Cancer Patients under 
Radiotherapy. J Nutr Metab. 2017;2017(2017):8631945.

43. Arribas Hortigüela L. Why don’t patients take their nutritional supplements? 
Nutr Hosp. 2018;35(Spec no2):39–43.

44. Viktil KK, Frøyland H, Rogvin M, Moger TA. Beliefs about medicines among 
Norwegian outpatients with chronic cardiovascular disease. Eur J Hosp 
Pharm. 2014;21(2):118–20.

45. Bandura A. Self-efficacy mechanism in human Agency. Am Psychol. 
1982;37(2):122–47.

46. Wu J, Shen J, Tao Z, Song Z, Chen ZL. Self-Efficacy as Moderator and Mediator 
between Medication beliefs and Adherence in Elderly patients with type 2 
diabetes. Patient Prefer Adherence. 2023;17:217–26.



Page 9 of 9Su et al. BMC Nursing          (2024) 23:380 

47. Jiang XH, Chen XJ, Chen S, Chen JM, Yuan XH, Lin YJ, et al. Compliance with 
oral nutritional supplementation among gastric Cancer patients at Nutri-
tional Risk: a cross-sectional study. Nutr Cancer. 2022;74(9):3312–21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Compliance with oral nutritional supplements and its influencing factors in postoperative patients with digestive tract tumors: a cross-sectional study
	Abstract
	Background
	Materials and methods
	Study design
	Participants
	Sample size
	Questionnaire
	Demographic questionnaire
	Morisky medication adherence scale-4 (MMAS-4)
	Multidimensional scale of perceived social support (MSPSS)
	Beliefs about medical questionnaire (BMQ)
	General self-efficacy scale (GSES)


	Methods for data collection
	Statistical analysis
	Results
	Characteristics of the study sample
	Current situation analysis of compliance of ONS
	Variance analysis of compliance of ONS
	Correlation analysis of ONS compliance with social support, medication beliefs, and self-efficacy
	Multivariate analysis of ONS compliance in postoperative patients with digestive tract tumors

	Discussion
	Strengthens
	Limitations

	Conclusion
	References


