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Background: The treatment of Type 2 Diabetes Mellitus (T2DM) is a protracted and arduous process. Medication, being 
a universally crucial therapeutic measure, underscores the significance of medication adherence in managing the disease effectively. 
Medication beliefs have emerged as a significant predictor of adherence, attracting considerable scholarly attention in recent years. 
However, there remains a paucity of research utilizing individual-centered approaches to explore medication beliefs among the T2DM 
population during the hospital-home transition, leaving the relationship between these beliefs and medication adherence unclear.
Purpose: To investigate latent categories of medication beliefs among patients with T2DM during the transition from hospital to 
home, and to analyze variations in medication adherence across these categories of patients.
Patients and methods: Between August 2022 and September 2023, this study selected 304 patients with a pre-discharge diagnosis 
of T2DM as study subjects from a tertiary hospital in Dongguan City. The patients’ profiles were assessed comprehensively via the 
Sociodemographic and Clinical Characteristics Questionnaire, alongside the Chinese version of Beliefs about Medicines 
Questionnaire-Specific and Morisky Medication Adherence Scale-8. The present study conducted latent profile analysis using 
Mplus 7.4 software and analyzed the influencing factors of different medication belief categories and their differences in medication 
adherence using SPSS 26.0 software.
Results: The medication beliefs of 304 patients were rated at 3.36±5.24 points, while medication adherence scored 6.23±1.56 points. 
The medication beliefs were classified into four categories: moderate necessity - low to moderate concern group (40.13%), high 
necessity - low concern group (9.54%), moderate necessity - moderate to high concern group (19.08%), and moderate necessity - high 
concern group (31.25%). Age, monthly per capita household income, and place of residence emerged as influential factors for the four 
categories. Moreover, the disparity in medication adherence among these categories demonstrated statistical significance (P < 0.001).
Conclusion: The medication beliefs of patients were classified into four distinct categories, and variations in medication adherence 
were evident across these categories. The high necessity - low concern group demonstrated the highest medication adherence scores, 
while the moderate necessity - high concern group exhibited the lowest scores. Healthcare providers are advised to tailor personalized 
medication belief enhancement programs based on patients’ homogeneous beliefs, addressing specific issues encountered by each 
category. This approach aims to ensure optimal medication adherence across diverse medical and social environments, effectively 
improving patient prognosis and enhancing quality of life.
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Introduction
Diabetes mellitus is one of the most important non-communicable diseases threatening human health today.1 Data from 
the International Diabetes Federation in 2021 showed about 537 million adults with diabetes worldwide, with Type 2 
Diabetes Mellitus (T2DM) constituting over 90% of the total diabetes population. It is expected that the total number of 
people with diabetes will increase to 783 million by 2045.2 Diabetes mellitus not only poses a higher challenge and threat 
to the physical and mental health of patients but also puts tremendous pressure on the healthcare system.3,4 Currently, 
there is still no complete cure for diabetes, requiring patients to rely on medication to control blood glucose for an 
extended period or even for life as a way to delay the onset of complications. Medication adherence refers to the extent to 
which patients adhere to the medication regimen prescribed by their physicians, including timing, dosage, and 
frequency.5 It highlights the importance of considering patients as partners in healthcare and emphasizes that medication 
adherence prioritizes patients’ acceptance of the treatment plan and their active participation in their health management.6 

Various factors influence patient medication adherence. It involves a mutual decision between the patient and the 
prescriber to select the appropriate medication to ensure adherence, and patient education also plays a role in 
adherence.7 Foreign studies indicate that approximately one-sixth of patients fully comply with their medication 
treatment plans.8 Compared to chronic disease patients abroad, Chinese patients exhibit lower overall medication 
adherence levels.9 Data indicates that as many as 33% to 69% of chronic disease patients experience readmissions due 
to adverse outcomes stemming from medication non-adherence.10 Additionally, instances of diabetes patients experien-
cing emergent complications as a result of low medication adherence have been observed.11 Research has shown that 
implementing medication-related interventions can enhance patients’ understanding of medication knowledge and 
improve their medication adherence, thereby enhancing patients’ adaptability during the transition period after discharge 
and preventing the occurrence of adverse drug events.12 Therefore, adverse events may be modified to improve treatment 
outcomes instead. Improving patient medication adherence is crucial for preventing adverse events.

The transition from hospital to home is a high-risk period for patients exhibiting low medication adherence behavior. 
Naylor defines the period of transition from hospital to home as the eight weeks that follow a patient’s discharge and 
return to their home.13 During the transition period, patients undergo numerous changes. Research indicates that 19% of 
patients experience adverse events, with 66% of these events being medication-related.14 During hospitalization, patients 
benefit from the care and supervision of healthcare professionals, ensuring a high level of medication adherence. Further 
research suggests that hospital services play a significant role in ensuring medication adherence during the transition 
from hospital to home.15 A clinical survey found that over 50% of patients readmitted within 30 days lacked post- 
discharge follow-up records, indicating inadequate follow-up management by healthcare personnel.16 Disparities between 
discharge medications and those used at home can complicate medication regimens, leading to decreased adherence.17 

Consequently, the lack of healthcare support, supervision, and regular follow-up during this transition, combined with 
multiple chronic conditions and complex medication regimens, may contribute to low medication adherence behaviors. 
Relevant data indicates that low medication adherence behavior in patients with T2DM can reach as high as 46.7% 
during the transition from hospital to home.18 Therefore, ensuring proper medication management during this transition 
period is of paramount importance.

Horne proposed that medication beliefs, which are the most important predictor of medication adherence, are 
a cognitive factor that can be changed. The beliefs encompass perceptions regarding the pros and cons of adhering to 
prescribed medication, incorporating both the perception of benefits (necessity beliefs) and concerns about potential 
drawbacks (concern beliefs).19 Horne and other researchers, in their study of the impact of medication beliefs on 
treatment adherence in patients with chronic diseases, pointed out that the higher the belief in necessity, the greater 
the perceived benefits of medication and the greater the likelihood that the individual will adopt adherence behaviors. In 
contrast, the higher the belief of concern, the more the individual worries about problems such as adverse reactions to 
medications, the more barriers are perceived during medication administration, and consequently, the emergence of low 
adherence behaviors.19 It has been demonstrated that hospital discharge can alter medication beliefs and increase the risk 
of non-adherence. This is primarily due to potential changes in the patient’s medication regimen during hospitalization 
and inadequate transfer of information at discharge.20,21 Interventions by healthcare personnel during hospitalization, 
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along with post-discharge follow-up management, can effectively enhance patients’ medication beliefs, leading to 
improved medication adherence and treatment efficacy.22 Medication beliefs are gaining increasing attention as protec-
tive factors against adverse medication behavior. However, many previous studies on medication beliefs have categorized 
them based on total scale scores or traditional cut-off points,23 without considering the differences in participants’ scores 
for each item. Additionally, the relationship between these inter-individual differences and medication adherence has not 
been studied, rendering the existing findings irrelevant in guiding personalized clinical practice, which can result in 
ineffective interventions and wasted healthcare resources. Thus, a comparison that focuses on individual medication 
belief category characteristics and their relationship with medication adherence may be more pertinent.

Latent Profile Analysis (LPA) is a statistical analysis method based on continuous variables, which classifies 
individuals with similarities into the same subgroups for group heterogeneity analysis based on their response patterns 
on the externally measured entries and is now widely used in psychology, medicine, and other fields.24 In addition, 
compared to traditional individual-centered techniques, LPA maintains stricter criteria for the number of categories, 
resulting in more precise classification outcomes.25 Therefore, building upon the limitations of prior research, this study 
aims to investigate the medication belief scores of T2DM patients during the hospital-home transition using LPA. The 
objective is to achieve a precise categorization of medication beliefs, explore the distribution of each latent category, and 
examine their association with medication adherence. Ultimately, the study seeks to provide a reference and rationale for 
the development of interventions aimed at improving medication adherence among T2DM patients.

Materials and Methods
Participants
T2DM patients discharged after receiving inpatient treatment at a tertiary hospital in Dongguan City from August 2022 to 
September 2023 were selected for the study using a convenience sampling method. The inclusion criteria were as 
follows: ① age ≥18 years; ② meeting the diagnostic criteria for T2DM according to the World Health Organization 
(WHO);26 ③ having a history of T2DM for at least three months, excluding newly diagnosed patients; ④ long-term oral 
administration of at least one antidiabetic medication post-discharge (lasting more than three months or continuing for 
several years), including patients using insulin injections; ⑤ providing informed consent and willingly participating in 
this study. The exclusion criteria were as follows: ① being transferred to other medical institutions for further treatment 
(including long-term care facilities) after discharge; ② having severe mental disorders, mental retardation, hearing 
impairment, or speech and communication disorders; ③ being unable to provide self-care entirely.

Sample Size Calculation
In this study, there were a total of 18 variables. Among these, the Sociodemographic and Clinical Characteristics 
Questionnaire encompassed 15 variables, the Chinese Version of Beliefs about Medicines Questionnaire-Specific 
(C-BMQ-S) comprised two dimensions, and the Chinese Version of Morisky Medication Adherence Scale-8 
(C-MMAS-8) contained one dimension. The sample size was estimated using the method proposed by Castro and 
Kendall, which recommends a sample size of at least 10–15 times the number of variables.27 Considering a 20% potential 
loss-to-follow-up rate, the final sample size was between 216 and 324 cases. Out of the initial 329 selected patients, 17 
could not be reached by phone, and eight refused to participate during the follow-up visit. In total, 25 cases were not 
visited. The successful return visit was conducted for 304 patients, resulting in an effective return rate of 92.4%.

Methods
Through a literature review and consultation with clinical care experts, the research team developed its questionnaire to 
collect information on the sociodemographic and clinical characteristics of the patients: gender, age, marriage, education 
level, place of residence, monthly per capita household income, duration of diabetes, number of discharged drugs, 
number of comorbid chronic diseases, and length of hospitalization, among others.

In 1999, Horne developed the Beliefs about Medicines Questionnaire (BMQ).28 This questionnaire comprises two 
subscales: Specific (BMQ-S) and General (BMQ-G) beliefs about medication. These subscales can be employed 
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separately or in conjunction to evaluate patients’ medication beliefs, especially those with chronic diseases. Tang and her 
team adapted and revised the BMQ-S for the Chinese population, resulting in the Chinese version of Beliefs about 
Medicines Questionnaire-Specific (C-BMQ-S), specifically tailored for patients with T2DM.29 This scale encompasses 
two dimensions: necessity beliefs (items 1–2, 8–10) and concern beliefs (items 3–7), each consisting of five items, 
totaling ten. The scale uses a Likert 5-point scoring method, where 1 = strongly disagree, 2 = disagree, 3 = unsure, 4 = 
agree, and 5 = strongly agree. Higher scores in each dimension indicate stronger patient beliefs regarding the necessity of 
medication or their concerns. Based on the formula “medication beliefs score = total necessity beliefs score minus total 
concerns beliefs score”, a positive score signifies that the benefits or necessity of medication outweigh any potential 
drawbacks or concerns, implying that the patient holds a favorable perception toward the medication regimen. The scale 
demonstrated satisfactory reliability in this study, with a Cronbach’s alpha coefficient of 0.797 for necessity and 0.700 for 
concern beliefs.

Morisky and his team developed the Morisky Medication Adherence Scale-8 (MMAS-8) to assess patients’ medica-
tion adherence levels.30–32 The team led by Wang developed the Chinese version of the Morisky Medication Adherence 
Scale-8 (C-MMAS-8) through translation, back-translation, and debugging.33 They tested its reliability and validity in 
patients with T2DM. The Cronbach’s alpha coefficient of the C-MMAS-8 is similar to findings from studies conducted 
by scholars in Thailand and Malaysia, indicating good reliability.34,35 The C-MMAS-8 consists of a total of eight items. 
Items 1 to 7 are dichotomously scored as “yes” (recorded as 0 points) or “no” (recorded as 1 point), with item 5 reverse- 
scored. Item 8 employs a Likert 5-point scoring method, ranging from “never/rarely” to “all the time”, corresponding to 
scores of 1, 0.75, 0.5, 0.25, and 0, respectively. The total score ranges from 0 to 8. Scores below 6 indicate poor 
adherence, scores between 6 and less than 8 indicate moderate adherence, and a score of 8 indicates good adherence.

Data Collection
The participants were methodically chosen based on predefined inclusion and exclusion criteria using a consecutive 
sampling approach, continuing until the intended sample size was attained. The researchers explained the study’s 
objectives, significance, and participation principles to the patients. They also informed the patients that the investigation 
would be conducted anonymously and in adherence to confidentiality principles. A standardized set of instructions was 
used to clarify the necessary steps to complete the questionnaire. Patients were provided with thorough explanations for 
any items that caused confusion.

The entire survey took roughly 15 to 25 minutes to finish. Data collection for this study was divided into two phases. 
Phase 1 (day of discharge): sociodemographic and clinical characteristic information was gathered by researchers from 
either inpatient records or through face-to-face interaction with the patient. This phase, which also involved obtaining the 
hospital-provided discharge records, took approximately 5 minutes. Phase 2 (within eight weeks of discharge): during 
outpatient follow-up visits, the researchers conducted face-to-face surveys with the patients using the C-BMQ-S and 
C-MMAS-8 scales to collect data. In cases where patients did not attend follow-up visits, the researchers collected data 
through telephone follow-up interviews. The researchers refrained from providing any suggestive prompts while patients 
answered questions, and assessed the accuracy of patients’ medication information based on the collected discharge 
records and duly recorded them. This phase took approximately 10 to 20 minutes.

Statistical Analysis
Statistical analysis was performed using Mplus 7.4 and IBM SPSS 26.0 software. (1) The categories of medication 
beliefs were explored using LPA, with the C-BMQ-S item scores of T2DM patients as the model exogenous variable, 
setting the initial model to one category and gradually increasing the number of category models from the initial model. 
Based on the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), adjusted BIC (aBIC), Entropy 
index, the Lo-Mendell-Rubin Likelihood Ratio Test (LMRT), and the Bootstrap Likelihood Ratio Test (BLRT) were used 
to determine the fitness of the model. Model fit assessment criteria: ① smaller values of AIC, BIC, and aBIC indicate 
better model fit; ② Entropy represents the accuracy of classification, ranging from 0 to 1. A value of 0.8 indicates 
a classification accuracy exceeding 90%, and the closer the value is to 1, the higher the probability of individuals being 
accurately classified;36 ③ LMRT and BLRT compare the goodness of fit between the k and k-1 models; if the two 
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likelihood ratio tests are P < 0.05, the k models fit better than the k-1 models until the model fit data is optimal.36,37 (2) 
When the research data is based on patient self-reports, there may be a potential common method bias. The Harman’s 
single-factor test was employed to examine the presence of common method bias.38 It is generally accepted that a single 
factor accounting for variance should not exceed 40%.39 (3) Continuous variables were expressed as mean ± standard 
deviation or median with interquartile range (IQR), while proportions represented categorical variables. Chi-square tests 
were employed to analyze differences in sociodemographic and clinical characteristics among patients with different 
categories of medication beliefs. An unordered multinomial logistic regression was employed with medication belief 
latent categories as the dependent variable. Factors that exhibited significant differences in the univariate analysis were 
used as independent variables to investigate further their influence on patients’ medication belief latent categories. 
Differences were considered statistically significant at a threshold of P < 0.05. Unordered multinomial logistic regression 
automatically compares categorical data without the need for setting dummy variables. (4) A one-way ANOVA test and 
Chi-square test were employed to compare medication belief latent categories with medication adherence scores and 
levels. Differences were considered statistically significant at a threshold of P < 0.05.

Results
Common Method Bias Test
An exploratory factor analysis without rotation was conducted on all measurement items related to medication beliefs 
and medication adherence. Six factors were extracted with eigenvalues greater than 1. The first factor explained 19.81% 
of the variance, below the critical threshold of 40%, which indicates that there is no significant common method bias 
present in this study.

Patient Characteristics
This study included 304 patients with T2DM, ranging in age from 22 to 90 years old (63.63±13.17 years). The ratio of 
males to females was 43.1% to 56.9%. A significant majority of participants, 79.6%, had an education level at or below 
junior high school. Retired or unemployed individuals accounted for 65.5% of the sample. The average duration of 
diabetes was 6 (IQR 3-13) years, with an average of 2.77±1.42 types of comorbid chronic conditions. The number of 
prescribed medications at discharge was 7.12±2.68 types, with an average hospital stay of 9 (IQR 6-13) days. Table 1 
outlines the detailed characteristics.

Table 1 T2DM Patient Characteristics and the Univariate Analysis of Medication Belief Categories (n = 304)

Variable n % C1 (n=122) C2 (n=29) C3 (n=58) C4 (n=95) χ2 P

Gender 7.65 0.054

Male 131 43.1 43 13 33 42

Female 173 56.9 79 16 25 53

Age 30.77 <0.001

<60 years 118 38.8 31 5 35 47

≥60 years 186 61.2 91 24 23 48

Education level 6.39 0.094

Junior high school and below 242 79.6 105 20 43 74

High school and above 62 20.4 17 9 15 21

Marriage 10.54 0.014

(Continued)
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Table 1 (Continued). 

Variable n % C1 (n=122) C2 (n=29) C3 (n=58) C4 (n=95) χ2 P

Without spouse (unmarried/divorced/widowed) 60 19.7 35 5 7 13

With spouse 244 80.3 87 24 51 82

Occupation 8.91 0.030

Employed 105 34.5 33 7 26 39

Retired/Unemployed 199 65.5 89 22 32 56

Health insurance type 1.61 0.656

Urban medical insurance 210 69.1 83 19 44 64

Rural medical insurance 94 30.9 39 10 14 31

Monthly per capita household income 19.05 0.004

<3000 yuan 130 42.8 66 11 22 31

3000–5000 yuan 119 39.1 43 13 18 45

>5000 yuan 55 18.1 13 5 18 19

Residence 11.37 0.010

City/County/Town 188 61.8 64 17 36 71

Countryside 116 38.2 58 12 22 24

Duration of diabetes 6.74 0.345

<5 years 125 41.1 54 6 23 42

5–10 years 86 28.3 32 10 16 28

>10 years 93 30.6 36 13 19 25

Number of discharged drugs 3.58 0.310

<8 types 171 56.2 64 15 31 61

≥8 types 133 43.8 58 14 27 34

Number of comorbid chronic diseases 2.65 0.447

<3 types 134 44.1 50 12 31 41

≥3 types 170 55.9 72 17 27 54

Level of awareness of diabetes 16.65 0.001

Low 221 72.7 99 13 39 70

High 83 27.3 23 16 19 25

Level of comprehension of discharge instructions 20.20 <0.001

Low 190 62.5 91 10 30 59

High 114 37.5 31 19 28 36

(Continued)
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Scores of C-BMQ-S and C-MMAS-8
The medication belief score for T2DM patients was 3.36±5.24, with a necessity belief score of 18.47±3.18 and a concern 
belief score of 15.10±3.86. Approximately 72% of the patients displayed a positive discrepancy in their beliefs regarding 
necessity and concern, while 21.7% exhibited a negative discrepancy, and 6.3% had no discrepancy at all. The 
medication adherence score was 6.23±1.56, suggesting that medication adherence among the T2DM population typically 
falls within the moderate range. Based on the classification criteria, 121 patients (39.8%) in this study demonstrated poor 
adherence, while 139 (45.7%) exhibited moderate adherence, and only 44 patients (14.5%) showed good adherence.

Latent Profiling of Medication Beliefs in Patients with T2DM
Person-centered LPA was conducted on the C-BMQ-S scores of 304 patients with T2DM, with the scores of the ten items 
serving as exogenous indicators. Models were fitted with 1 to 5 latent profiles, starting from the baseline model with one 
category, as presented in Table 2. The AIC, BIC, and aBIC values exhibited consistent decreases in this analysis. 
Retaining four categories resulted in an Entropy index range of 0.9 to 1. Also, both the LMRT and BLRT values achieved 
statistical significance (P < 0.05). The assignment probabilities for the four categories were 98%, 96.7%, 96.2%, and 
99.8%, all exceeding 90%, indicating a reliable classification of the model results. While retaining five categories 
resulted in the minimum AIC, BIC, and aBIC values, the LMRT value did not reach significance. Therefore, considering 
all the results, the final decision is to choose the 4-category model as the optimal model for categorizing medication 
belief profiles in T2DM patients.

In the C-BMQ-S scale, higher scores on items 1–2 and 8–10 indicate stronger beliefs in the necessity of 
medication for the patient. Conversely, higher scores on items 3–7 indicate greater concerns about medication for 
the patient. Based on Model 4, the mean scores of the items for each category of medication beliefs can be found in 
Figure 1. Subsequently, C1, C2, C3, and C4 were named based on the distribution patterns of each category. The 

Table 1 (Continued). 

Variable n % C1 (n=122) C2 (n=29) C3 (n=58) C4 (n=95) χ2 P

Length of hospitalization 2.207 0.531

≤9 days 164 53.9 68 18 27 51

>9 days 140 46.1 54 11 31 44

History of adverse reactions to hypoglycemic drugs 4.145 0.246

Yes 105 34.5 34 12 23 36

No 199 65.5 88 17 35 59

Notes: n: number; %: percentage; C1: moderate necessity - low to moderate concern group; C2: high necessity - low concern group; C3: moderate necessity - moderate 
to high concern group; C4: moderate necessity - high concern group; χ2: Chi-square value; P: P-value.

Table 2 Fitting Metrics for a Latent Profile Model of Medication Beliefs in Patients with T2DM

Model LL AIC BIC aBIC Entropy LMRT, p BLRT, p Categorical Ratio

1 −4230.27 8500.54 8574.88 8511.45 1

2 −3906.02 7874.04 7989.27 7890.95 0.946 <0.001 <0.001 0.52/0.48

3 −3776.71 7637.42 7793.54 7660.34 0.972 <0.001 <0.001 0.49/0.20/0.31

4 −3683.51 7473.02 7670.02 7501.93 0.958 0.048 <0.001 0.40/0.10/0.19/0.31

5 −3600.95 7329.18 7567.07 7364.10 0.937 0.076 <0.001 0.23/0.17/0.28/0.19/0.13

Notes: LL: the Log-Likelihood; p: p-value.
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scores for items 1–2 and 7–10 in categories C1, C3, and C4 were similar. However, C1 exhibited lower scores on 
items 3–6, indicating that patients in this group possess moderate necessity beliefs and lower concern beliefs. C1 
was titled “moderate necessity - low to moderate concern” group. The medication belief score was 4.90±3.16 points, 
and C1 comprised 40.13% (122/304) of the sample. C2 exhibited a high level of necessity and low concern beliefs, 
representing 9.54% (29/304) of the sample. It is named “high necessity - low concern” group; the score for belief in 
medication was 13.00±3.26 points. C3 demonstrated higher scores on items 3–7 and was named “moderate necessity 
- moderate to high concern” group, comprising 19.08% (58/304) of the sample. The medication belief score was 
1.62±3.35 points. In the sample, C4 represented 31.25% (95/304), and the medication belief score was −0.48±4.15 
points. Patients in this category demonstrated elevated mean values in the concern dimension, indicating they view 
medication as necessary while harboring severe concerns about potential adverse effects and disruptions to their 
daily activities. Therefore, C4 was named “moderate necessity - high concern” group.

The Univariate Analysis of Medication Belief Latent Categories in T2DM Patients
The results of the univariate analysis demonstrated significant differences among the four groups in age, marriage, 
occupation, monthly per capita household income, place of residence, level of awareness of diabetes, and comprehension 
of discharge instructions (all P < 0.05), as shown in Table 1.

The Multifactorial Analysis of Latent Categories of Medication Beliefs in Patients with 
T2DM
The research results indicated that age, monthly per capita household income, and place of residence influenced the latent 
categorization of medication beliefs in T2DM patients (P < 0.05), as shown in Table 3.

Figure 1 Score distribution of latent categories for medication beliefs in T2DM patients.
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Table 3 Multifactorial Analysis of Latent Categories of Medication Beliefs in Patients with T2DM

Models Items B Wald (χ2) P OR 95% CI

C2 versus C1

Intercept 0.514 0.379 0.538

Age <60 years −1.241 3.364 0.067 0.289 0.077, 1.089

Marriage Without spouse −0.412 0.506 0.477 0.662 0.213, 2.062

Occupation Employed 0.226 0.136 0.712 1.254 0.376, 4.176

Monthly per capita household income <3000 yuan −0.425 0.310 0.577 0.654 0.147, 2.915

3000–5000 yuan −0.069 0.011 0.918 0.933 0.252, 3.461

Residence City/county/town −0.466 0.722 0.395 0.628 0.214, 1.838

Level of awareness of diabetes Low −0.557 0.510 0.475 0.573 0.124, 2.641

Level of comprehension of discharge instructions Low −1.466 3.155 0.076 0.231 0.046, 1.164

C3 versus C1

Intercept −0.004 0.000 0.996

Age <60 years 1.191 8.040 0.005 3.289 1.444, 7.491

Marriage Without spouse −0.533 1.188 0.276 0.587 0.225, 1.530

Occupation Employed −0.069 0.028 0.867 0.933 0.417, 2.089

Monthly per capita household income <3000 yuan −0.977 3.117 0.077 0.377 0.127, 1.114

3000–5000 yuan −1.089 4.744 0.029 0.337 0.126, 0.897

Residence City/county/town −0.174 0.174 0.676 0.840 0.370, 1.906

Level of awareness of diabetes Low 0.149 0.060 0.806 1.161 0.352, 3.827

Level of comprehension of discharge instructions Low −0.470 0.629 0.428 0.625 0.196, 1.996

C4 versus C1

Intercept −0.823 1.855 0.173

Age <60 years 0.602 2.654 0.103 1.825 0.885, 3.764

Marriage Without spouse −0.561 2.085 0.149 0.571 0.267, 1.222

Occupation Employed 0.351 0.918 0.338 1.420 0.693, 2.911

Monthly per capita household income <3000 yuan −0.457 0.859 0.354 0.633 0.241, 1.664

3000–5000 yuan −0.110 0.061 0.805 0.896 0.375, 2.141

Residence City/county/town 0.760 4.630 0.031 2.138 1.070, 4.273

Level of awareness of diabetes Low 0.075 0.018 0.895 1.078 0.355, 3.276

Level of comprehension of discharge instructions Low 0.070 0.017 0.897 1.072 0.373, 3.083

Notes: C1 (moderate necessity - low to moderate concern) served as the reference group. The variable assignments were as follows: ① age: <60 
years = 1, ≥60 years = 2; ② marriage: without spouse = 1, with spouse = 2; ③ occupation: employed = 1, retired or unemployed = 2; ④ monthly per 
capita household income (yuan): <3000 = 1, 3000–5000 = 2, >5000 = 3; ⑤ residence: city/county/town = 1, countryside = 2; ⑥ level of awareness of 
diabetes: low = 1, high = 2; ⑦ level of comprehension of discharge instructions: low = 1, high = 2. Reference categories included age (≥60 years), 
marriage (with spouse), occupation (retired or unemployed), monthly per capita household income (>5000 yuan), residence (countryside), and level 
of awareness of diabetes and comprehension of discharge instructions (high). 
Abbreviations: OR, Odds Ratio; 95% CI, 95%Confidence Interval.
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Comparison of Medication Adherence Among T2DM Patients with Different 
Medication Belief Categories
The latent profile analysis extracted four distinct medication belief categories, and a comparison of medication adherence 
scores and levels among these categories revealed statistically significant differences (P < 0.001), as shown in Table 4.

Discussion
Current Status of Medication Beliefs and Adherence in Patients with T2DM
The results indicated that T2DM patients in the hospital-home transition period had a medication belief score of 3.36±5.24, 
suggesting significant room for improvement in medication beliefs within this population, particularly when compared to the 
findings of Mortelmans.40 The study surveyed 400 elderly patients receiving polypharmacy post-discharge, revealing 
a medication belief score of 7.50±5.09, approximately 91.4% of patients showed a positive necessity-concern discrepancy.40 

The difference could potentially be attributed to the fact that Mortelmans’s study focused on elderly patients with comorbidities, 
a demographic that typically relies more heavily on medication for their health. Elderly patients with comorbidities tend to hold 
strong beliefs regarding the necessity of current and future health maintenance, leading to firmer medication beliefs.40

In this study, T2DM patients demonstrated a medication adherence score of 6.23±1.56 during the transition period, 
similar to the results reported by Xue.18 The above results indicate that medication adherence among T2DM patients 
during the transition period is not optimistic. Given the increasing global prevalence of T2DM patients, it suggests that 
healthcare professionals should enhance medication education before patient discharge to comprehensively improve 
patients’ medication knowledge and beliefs. Conducting early post-discharge follow-ups with patients is crucial, which 
allows for the assessment of medication adherence and enables the prompt identification and management of any 
symptoms that may arise at home, ensuring the safety of medication use for patients.

The Latent Categories and Characteristics of Medication Beliefs in T2DM Patients
Patients often engage in a cost-benefit analysis of medications before administration, weighing the necessity of taking the 
medication against potential adverse reactions.19 This study found that medication beliefs among T2DM patients can be 

Table 4 Comparison of Medication Adherence Among T2DM Patients with Different 
Medication Belief Categories (n = 304)

Category Medication Adherence 
Score (x±s)

Medication Adherence Level

Poor 
(n=121,%)

Medium 
(n=139,%)

Good 
(n=44,%)

C1 (n=122) 6.04 ± 1.26 39 (32.2) 62 (44.6) 21 (47.7)

C2 (n=29) 6.64 ± 0.58a 2 (1.7) 20 (14.4) 7 (15.9)

C3 (n=58) 5.62 ± 1.34b 27 (22.3) 25 (18.0) 6 (13.6)

C4 (n=95) 5.31 ± 1.35ab 53 (43.8) 32 (23.0) 10 (22.7)

Statistical values 10.8181) 27.9622)

P <0.001 <0.001

Notes: aCompared with stratum 1, P < 0.05; bCompared with stratum 2, P < 0.05; 1): F-value; 2): Chi-square value. 
The MMAS-8 Scale (US Copyright Registration No. TX0008632533), 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. 
Abbreviations: T2DM, Type 2 Diabetes Mellitus; LPA, Latent Profile Analysis; WHO, World Health Organization; 
BMQ, Beliefs about Medicines Questionnaire; BMQ-S, Beliefs about Medicines Questionnaire-Specific; BMQ-G, 
Beliefs about Medicines Questionnaire-General; C-BMQ-S, the Chinese Version of Beliefs about Medicines 
Questionnaire-Specific; MMAS-8, the Morisky Medication Adherence Scale-8; C-MMAS-8, the Chinese Version of 
Morisky Medication Adherence Scale-8; LL, the Log-Likelihood; AIC, Akaike Information Criterion; BIC, Bayesian 
Information Criterion; aBIC, adjusted BIC; LMRT, the Lo-Mendell-Rubin Likelihood Ratio Test; BLRT, the Bootstrap 
Likelihood Ratio Test; NCF, the Necessity-Concerns Framework.
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categorized into four groups: moderate necessity - low to moderate concern (C1), high necessity - low concern (C2), 
moderate necessity - moderate to high concern (C3), and moderate necessity - high concern (C4).

Patients in C1 comprised 40.13% of the sample. These patients had low concern scores compared to the overall level. 
However, they had the highest scores in the concern beliefs for item 7, “I do not know about my hypoglycemic medication”, 
reflecting that this group of patients was very uninformed about the medication they were taking. It may be related to the fact 
that this group of patients was older and less educated. Older individuals often experience varying degrees of decline in 
cognitive function and memory. Moreover, individuals with lower levels of education may face challenges in comprehending 
the role of medications in the diagnosis and treatment process. Consequently, their limited ability to acquire knowledge about 
the disease and medications may result in a lack of understanding regarding the drugs they are taking.41

The result revealed that 9.54% of patients belonged to C2, 82.8% of whom were elderly. This group exhibited 
a favorable attitude towards medication treatment, with minimal levels of concern. Their beliefs regarding medications 
were positive and affirming. Previous research indicates a strong positive relationship between age and belief in the 
necessity of medication. As individuals age, their belief in the necessity of medication tends to increase.42,43 Older 
patients may often exhibit higher trust in their physicians than younger patients. Additionally, physicians tend to 
emphasize the necessity of medication, which may lead older patients to more readily adopt a belief characterized by 
high necessity and low concern.44

Patients in C3 constituted 19.08% of the overall population. The medication belief score among this group was 1.62±3.35, 
similar to the results of Zhang’s study.45 While patients in this group perceive the necessity of taking antidiabetic medications 
to outweigh their concerns, 39.7% of them have experienced adverse drug reactions during the medication process, which has 
increased their concerns and apprehensions towards medication. Moreover, over 50% of patients in this group have a limited 
understanding of diabetes and discharge directions. This lack of understanding could lead to apprehensions about drug therapy, 
ultimately resulting in weaker medication adherence.

Patients in C4 had a medication belief score of −0.48±4.15. The scores for items three to five related to concern beliefs 
were significantly higher in this group compared to the other groups. It primarily reflects concerns about the side effects of 
antidiabetic drugs, long-term effects, and worries about dependence on drugs. Indicating that, although patients in this group 
hold a moderate level of necessity beliefs, they express significant concerns about taking medication, especially when 
experiencing adverse drug reactions or lacking confidence in the long-term effectiveness of the medication.

Factors Influencing Latent Categories of Medication Beliefs in Patients with T2DM
In this study, T2DM patients under 60 years of age were 3.289 times more likely to be classified in C3 than C1. Wan’s 
study also showed that patients under 60 years of age have higher concern beliefs.46 T2DM signifies that individuals are 
poised to undergo prolonged medication regimens, necessitating a substantial financial commitment. Additionally, 
potential work disruptions due to medication side effects may lead to a reduction in economic earnings. As a result, 
these factors heighten medication concerns among individuals under the age of 60.

The results of present study indicated that monthly per capita household income was a potential influencing factor for the 
categorization of medication beliefs. Compared to C3, patients with monthly per capita household income ranging from 3000 
to 5000 yuan were more likely to be classified into C1. Related studies have also confirmed that low income has a statistically 
significant impact on concern beliefs.47 Patients with low income may struggle to sustain the expenses of disease treatment. 
The economic pressures may overwhelm patients, leading to negative beliefs about medication treatment.

This study also found that, comparison to C1, patients residing in city/county/town areas predominantly belong to C4. 
Rural patients may have less knowledge about medications,48 leading them to adopt a mindset of “if there is medicine, 
take it”, and overlook potential adverse effects, resulting in lower concerns about medication. Studies have reported 
a significantly higher incidence of depression and anxiety among urban residents compared to rural residents.49 

Bünemann’s research indicates a significant correlation between anxiety, depression, and higher levels of concern 
about medication.50 Patients with depression or anxiety tend to be more apprehensive and experience a sense of 
insecurity, potentially leading urban patients to develop more concerns and worries about their medication.
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Differences in Medication Adherence Scores and Levels in Different Categories of 
T2DM Patients
The Necessity-Concerns Framework (NCF) posits that medication adherence is influenced by an individual’s perceived 
need for the prescribed medication and concerns about potential side effects.51 A study identified positive correlation 
between medication beliefs and adherence.52 As the medication belief scores increased, so did the adherence scores, 
aligning with the findings of present study. The present study observed significant differences in medication adherence 
scores among the four latent categories of medication beliefs. Patients in C2 exhibited the highest medication adherence 
scores, followed by those in C1 and C3. Conversely, patients in C4 demonstrated the lowest scores. These findings align 
with the results reported by Italian scholars.53 The Italian scholars classified medication beliefs into four groups based on 
patients’ attitudes toward medication needs and concerns: skeptical (low necessity and high concerns), ambivalent (high 
necessity and high concerns), indifferent (low necessity and low concerns), and accepting (high necessity and low 
concerns). The findings indicated that patients in the accepting group exhibited the highest adherence to medication, 
while those in the skeptical group had the lowest.53

According to self-regulation theory, an individual’s beliefs influence their understanding of information, subsequently 
affecting their behavior. Semahegn’s study demonstrated that the primary reasons for patients’ subjective and intentional 
nonadherence to medication are insufficient beliefs about medication and a lack of knowledge about the disease and 
medication.54 The present study also indicated significant differences in the level of medication adherence among the 
four medication belief categories. The current study again suggest that patients with higher medication beliefs tend to 
exhibit better medication adherence. It may be attributed to the fact that when patients perceive the benefits of adhering to 
prescribed medication outweigh the drawbacks, they are more inclined to take medication voluntarily.55 Providing 
services such as medication reconciliation, medication education, and post-discharge telephone follow-up to discharged 
patients can significantly enhance their medication competence and adherence.56 Therefore, healthcare professionals 
should provide health education to T2DM patients to enhance their beliefs about the necessity of taking medication and 
eliminate their concerns about the treatment of the disease, which will help to improve their medication adherence and 
subsequently improve their quality of life.

Limitations
For the first time, the present study utilized LPA to classify the medication beliefs of T2DM patients during the transition 
from hospital to home at an individual level, and the appropriateness of the assigned names requires further exploration. 
Furthermore, The chosen location of the hospital in this study resulted in the predominance of residents from the hospital 
vicinity among the study subjects. This study was limited to a tertiary hospital in Dongguan City due to objective 
constraints. In the future, it would be beneficial to conduct surveys in multiple regions with larger sample sizes to further 
analyze the characteristics of medication beliefs among T2DM patients and validate and refine the conclusions.

Conclusion
In the present study, T2DM patients displayed low medication beliefs and medium adherence during the transition from 
hospital to home. The study employed LPA to explore latent categories of medication beliefs among T2DM patients, 
identifying four categories: moderate necessity - low to moderate concern, high necessity - low concern, moderate 
necessity - moderate to high concern, and moderate necessity - high concern. Secondly, the analysis unveiled significant 
differences in age distribution, monthly per capita household income, and residence among different categories of T2DM 
patients. This suggests that healthcare professionals should implement targeted interventions tailored to the medication 
belief characteristics of different T2DM patient categories in clinical practice. Additionally, this research confirmed 
a positive correlation between stronger patient medication beliefs and improved medication adherence. Among them, the 
group with high necessity - low concern exhibited the highest level of adherence, while the group with moderate 
necessity - high concern showed the lowest level of adherence. Healthcare professionals should pay special attention to 
the latter group and enhance their medication beliefs to improve their medication adherence.
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