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Background: Patient involvement in treatment decision-making has increasingly been emphasized in the healthcare system.
However, research on patient involvement in treatment decision-making for diabetic retinopathy (DR) remains scarce in China.
Guided by the Capability-Opportunity-Motivation-Behavior (COM-B) model, this study aimed to explore the current status and
influencing factors of patient involvement in treatment decision-making for DR.

Methods: This cross-sectional study recruited 336 patients with DR by convenience sampling from a tertiary hospital in Shanghai,
China. The All Aspects of Health Literacy Scale (AAHLS), Social Support Rating Scale (SSRS), Facilitation of Patient Involvement
Scale (FPIS), Decision Self-Efficacy Scale (DSES), and Patient Expectation for Participation in Medical Decision-making Scale
(PEPMDS) were used to evaluate health literacy, social support, ophthalmologist facilitation of patient involvement, decision self-
efficacy, and need for decision-making involvement, respectively. The Control Preference Scale (CPS) was used to assess patients’
actual involvement roles in treatment decision-making. Descriptive statistics, univariate, and unordered multinomial logistic regression
analyses were conducted.

Results: Among the 336 patients with DR, 21.1% reported an active role, 30.7% a collaborative role, and 48.2% a passive role.
Compared to passive roles, younger age, higher income, lower ophthalmologist facilitation, and higher need for deliberation were
associated with a higher likelihood of adopting active roles; higher income, greater critical health literacy, higher ophthalmologist
facilitation, and higher need for deliberation increased the likelihood of adopting collaborative roles. Compared to active roles,
collaborative roles were significantly associated with older age, higher objective support, and higher ophthalmologist facilitation.
Conclusion: This study demonstrates that passive involvement remains the predominant decision-making role among DR patients in
China. Promoting patient involvement in decision-making is therefore imperative and calls for strategies that enhance health literacy,
strengthen ophthalmologist facilitation and objective support, and address the need for deliberation. Future research could develop and
evaluate integrated interventions informed by these COM-B components.
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Introduction

Diabetic retinopathy (DR), an ocular microvascular complication of diabetes, is a leading cause of visual impairment and
blindness among working-age individuals." An estimated 103 million individuals are currently living with DR world-
wide, and this number is projected to rise to 160 million by 2045, driven by an aging population and improved survival
rates among individuals with diabetes.” Between 1990 and 2015, DR-related blindness increased from 200,000 to
400,000 cases and visual impairment from 1.4 million to 2.6 million, reflecting a steady increase in global prevalence
that poses a critical public health challenge.® Treatment decisions for DR are often complex, as patients face a variety of

options, including retinal laser photocoagulation, anti-vascular endothelial growth factor (anti-VEGF) drugs,
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corticosteroids, and pars plana vitrectomy.* These treatment options differ in their efficacy, risks, economic burden, and
impact on daily life.” Improper decision-making may lead to severe consequences, including significant vision loss,
irreversible blindness, and other serious secondary complications.”® Evaluating these complex, high-stakes trade-offs
presents significant challenges to decision-making for patients with DR.

The World Health Organization (WHO) advocates for patient involvement in clinical decision-making to uphold patients’
rights to participate in their treatment plans and maximize treatment benefits.” Previous studies have demonstrated that
patient participation in treatment decision-making can not only improve treatment adherence and reduce medical visits but
also enhance the doctor-patient relationship and improve health outcomes.® Therefore, involving DR patients and
incorporating their preferences is essential. However, little is known about patient involvement in DR treatment decisions,
especially in the context of the Chinese healthcare system. Compared to many Western countries, Chinese medical culture
has traditionally been characterized by a physician-centered model, in which physicians are regarded as authorities and
patients often adopt a passive role, with compliance considered optimal.'® Thus, a systematic exploration of the factors
influencing patient involvement in DR decision-making in China is warranted to enhance clinical decision quality.

Previous studies suggest that factors such as age, gender, economic status, educational level, health literacy, and
social support may influence participation in decision-making.'"'?> However, several factors remain controversial. Two

studies found that older patients tended to play a passive role in treatment decision-making,'>*'*

whereas one study
reported no significant age-related effects.'> One study found that female patients, compared to men, reported a greater
preference for a collaborative role and a lesser preference for a passive role in decision-making,'® while another study
demonstrated the opposite conclusion.'” A study indicated that high social support was associated with increased patient
participation in surgical decision-making.'® In contrast, a qualitative study revealed that family support, a component of
social support, sometimes hindered patient involvement and, in some cases, led to family members making decisions on
the patient’s behalf.'” These contradictory findings underscore the necessity for a more systematic and theoretically
grounded approach to understanding patient involvement.

To fully capture the influencing factors, a comprehensive theoretical framework is essential. The Capability,
Opportunity, Motivation — Behavior (COM-B) model offers such a framework.?® Widely recognized for its comprehen-
sive and systematic approach, the COM-B model has been extensively applied to understand a range of patient health
behaviors.?' ** The model posits that an individual’s behavior is a result of their capability, opportunity, and motivation,
with capability and opportunity also affecting behavior both directly and indirectly through their impact on motivation.*®

Through literature review and group discussions, we identified a set of potential determinants which were then
mapped onto the COM-B framework. Capability is defined as an individual’s psychological and physical ability to
perform a behavior. Health literacy reflects the patient’s ability to access, comprehend, and utilize health information.**
This ability allows patients to understand their treatment options, evaluate risks and benefits, and communicate their
preferences meaningfully. In this study, capability was conceptualized as health literacy. Opportunity encompasses
physical and social factors that facilitate or prompt a behavior. After seeking medical attention, physicians often serve
as the primary source of medical information for patients in China.”> Research has shown that physician support is
a crucial facilitator for patient involvement in treatment decisions.® Furthermore, social support from interpersonal
networks, including family members and friends, can enhance patients’ psychological resilience and mitigate decision-
making pressure.”’ For this study, we conceptualized ophthalmologist facilitation of patient involvement and social
support as opportunity. Motivation refers to the internal brain processes that energize and direct behavior, including both
reflective and automatic mechanisms. Patients with higher decision self-efficacy are more likely to seek information,
express their preferences, and play a more engaged role in the treatment process.”® Additionally, the need for decision-
making involvement reflects patients’ intrinsic desire or preference for participation. In this study, we measured
motivation through decision self-efficacy and the need for decision-making involvement. Figure 1 illustrates the
conceptual framework that guided our study.

Given that constructs such as health literacy, social support, and need for decision-making involvement are complex and
multifaceted, we conducted our analysis on their respective sub-dimensions. For example, we analyzed the functional,
communicative, and critical sub-dimensions of health literacy. This approach enabled us to more comprehensively understand
how different layers of capability, opportunity, and motivation collectively influenced patient decision-making behavior. The
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Figure | The conceptual framework guiding the study.

aims of this study were to investigate the current status of actual involvement roles in treatment decision-making among patients
with DR and to analyze the influencing factors. The research results will provide a valuable reference for developing measures to
promote patient involvement in decision-making.

Method
Study Design and Participants

This cross-sectional study was conducted at the ophthalmology center of a large public hospital in Shanghai, China, from
August 2024 to January 2025. The institution serves as a regional referral center for a broad geographic area encompassing
Shanghai municipality and the surrounding provinces of Jiangsu, Zhejiang, and Anhui. The study participants were recruited
using a convenience sampling method. Participants meeting the following criteria were included: (1) age 18 years and above; (2)
diagnosed with DR stages III to VI; (3) voluntary participation in the study and signed informed consent. Patients with mental
illness, intellectual disability, or verbal communication disorders, as well as severe cardiac, hepatic, or renal dysfunction,
respiratory failure, or critical illness, were excluded from the study. According to the Kendall sample size estimation method,
which is calculated based on the principle that the sample size should be at least 5 to 10 times the number of variables.? Through
a literature review, this study included a total of 24 predictive influencing variables, comprising 13 sociodemographic and disease
characteristics and 11 variables from five scales. Considering a 10% attrition rate, the calculated total sample size of this study
ranged from 134 to 267 cases. Ultimately, the study obtained 336 valid samples. This study was reported using the STROBE
guidelines.

Ethical Considerations

This study was performed in line with the principles of the Declaration of Helsinki. Ethical approval was granted by the
Ethics Review Committee of Shanghai General Hospital (Approval No. 2024-098). All participants provided written
informed consent and retained the right to withdraw at any time. All data were collected and analyzed anonymously to
guarantee confidentiality.

Measurements

Sociodemographic and Clinical Information

The questionnaire was designed based on a literature review and consultation with ophthalmology experts. It includes the
following information: gender, age, marital status, educational level, monthly per capita household income, method of
healthcare payment, duration of disease diagnosis, DR stage, and comorbidities.
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Control Preference Scale (CPS)

The CPS is used to assess actual roles in treatment decision-making among patients with DR. The scale was originally
developed by Degner and later adapted and revised by Nolan.*® Chinese scholar Xu Xiaolin and colleagues translated and
revised the scale, and the Cronbach’s o coefficient of the Chinese version is 0.899.3! The CPS is a unidimensional scale
consisting of five options to characterize the types of patient involvement in treatment decision-making. Options 1 and 2
represent the active type, option 3 represents the collaborative type, and options 4 and 5 represent the passive type.

All Aspects of Health Literacy Scale (AAHLS)

The AAHLS is used to assess patients’ health literacy levels. The scale was developed by Chinn in 2013,>* and translated
and revised by Wu in 2016.%% It consists of 11 items across three dimensions: functional health literacy, communicative
health literacy, and critical health literacy. Each item is scored on a 3-point Likert scale (1 = rarely, 2 = sometimes, 3 =
often). The total score ranges from 11 to 33, with higher values indicating greater health literacy. In this study, the
Cronbach’s a coefficient of the scale was 0.834.

Social Support Rating Scale (SSRS)

The SSRS, developed by Xiao, is used to assess patients’ social support levels.*® It includes 10 items across three
dimensions: objective support, subjective support, and utilization of social support. The total score ranges from 8 to 44,
with higher scores indicating higher social support. In this study, the Cronbach’s a coefficient of the scale was 0.800.

Facilitation of Patient Involvement Scale (FPIS)

The FPIS is used to measure the extent to which patients perceive that their healthcare professionals involve them in their
healthcare, developed by Martin.** The Chinese version was translated and revised by Wu in 2015.°% It is
a unidimensional scale with nine items. Each item is scored on a 6-point Likert scale ranging from 1 (never) to 6
(always). The scale yields a total score ranging from 9 to 54, with higher values reflecting greater healthcare provi-
ders’ facilitation of patient involvement in treatment decisions. In this study, the Cronbach’s a coefficient of the scale was
0.830.

Decision Self-Efficacy Scale (DSES)

The DSES is used to assess patients’ confidence in making treatment decisions for themselves and was developed by
O’Conner.*” It is a unidimensional scale comprising eleven items, each rated on a 5-point Likert scale from 0 (not at all
confident) to 4 (very confident). The total score is calculated by averaging the sum of 11 items and then multiplying by
25 to convert it to a 0—100 scale. Higher scores reflect greater patient self-efficacy in treatment decision-making. In this
study, the Cronbach’s a coefficient of the scale was 0.864.

Patient Expectation for Participation in Medical Decision-Making Scale (PEPMDS)

The PEPMDS, developed by Xu, is used to assess patients’ need for participation in treatment decisions.*® This scale
consists of 12 items in three dimensions: need for information, need for deliberation, and need for decisional control.
Items are rated on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). The total score ranges from 12 to
60, with higher scores indicating greater patient need for involvement in treatment decisions. In this study, the
Cronbach’s a coefficient of the scale was 0.846.

Data Collection

Before conducting the questionnaire survey, all research team members received standardized training to ensure the
consistency and uniformity of terminology and procedures in the survey. During the distribution of the questionnaires,
researchers provided participants who met the inclusion criteria with a detailed explanation of the study’s purpose,
content, and procedures, and obtained their written informed consent. Participants’ medical information was collected via
the hospital’s electronic medical record system. Questionnaires were distributed and collected on-site, with immediate
checks to ensure the completeness and accuracy of data collection. For participants who were unable to complete the
questionnaire independently due to visual impairment, the researchers administered the questionnaire via dictation based
on their verbal responses.
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Statistical Analysis

Data were entered independently by two investigators using EpiData 3.1 and exported to SPSS 26.0 for analysis after
verification. Descriptive analyses were performed for all included variables. Frequencies and percentages were used for
categorical variables, means and standard deviations (M£SD) were used for normally distributed continuous variables,
and medians and interquartile ranges (IQR) were used for non-normally distributed continuous variables. The y test was
used to analyze the differences in the types of patient involvement in treatment decision-making between categorical
variables. One-way ANOVA or the non-parametric Kruskal-Wallis H-test was used to analyze continuous variables.
Variables with a P<0.05 in univariate analysis were subsequently included in the unordered multinomial logistic
regression analysis to determine independent factors associated with the types of patient involvement in treatment
decision-making. The Variance Inflation Factor (VIF) was used to analyze whether the variables in the model have
multicollinearity. A two-sided test was used, and a P-value <0.05 was considered statistically significant.

Results
Participant Characteristics

A total of 362 questionnaires were distributed in this study. Following the exclusion of 26 unqualified questionnaires, 336
valid questionnaires were collected, yielding an effective response rate of 92.8%. The mean age of the participants was
53.74+13.01 years. Among the participants, 52.1% were male, and 40.2% had attained a junior high school education or
below. The largest proportion of patients was diagnosed with DR Stage IV, accounting for 47.3%. Patients who received
retinal photocoagulation accounted for the largest treatment group, at 30.0%. Furthermore, 56.5% of patients presented
with ocular comorbidities, and 62.5% had systemic comorbidities. The sociodemographic and clinical characteristics of
the patients are shown in Table 1.

Table I Comparison of Sociodemographic and Disease Characteristics Among Patients with Diabetic Retinopathy in Different
Decision-Making Involvement Roles (N = 336)

Characteristic Total Involvement in Decision-Making Roles xIF P
n (%) | (M £SD) n (%) | (M£SD)
Active Collaborative Passive
(n=71) (n=103) (n=162)
Gender 0.026 0.987
Male 175(52.1) 37(21.1) 53(30.3) 85(48.6)
Female 161(47.9) 34(21.1) 50(31.1) 77(47.8)
Age (years) 53.74x13.01 44.51%13.09 | 50.93+11.40 59.57£10.89 | 46.489 | <0.00***
Marital status 2.583 0.275
Unmarried/Divorced/Widowed 48(14.3) 14(29.2) 15(31.3) 19(39.6)
Married 288(85.7) 57(19.8) 88(30.6) 143(49.7)
Educational level 90.944 | <0.00|***
Junior high school or below 135(40.2) 10(7.4) 22(16.3) 103(76.3)
High school/Technical 94(28.0) 19(20.2) 33(35.1) 42(44.7)
College or above 107(31.8) 42(39.3) 48(44.9) 17(15.9)
Monthly per capita household income (CNY) 90.889 | <0.00|%***
<3000 45(13.4) 2(4.4) 5(11.1) 38(84.4)
3001~5000 137(40.8) 20(14.6) 26(19.0) 91(66.4)
5001~10,000 1 18(35.1) 39(33.1) 50(42.4) 29(24.6)
>10,000 36(10.7) 10(27.8) 22(61.1) 4(11.1)
Healthcare payment method 2.448 0.294
Medical insurance 284(84.5) 64(22.5) 84(29.6) 136(47.9)
Out-of-pocket 52(15.5) 7(13.5) 19(36.5) 26(50.0)
(Continued)
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Table | (Continued).

Characteristic Total Involvement in Decision-Making Roles 2IF P
n (%) | (M £SD) n (%) | (MxSD)
Active Collaborative Passive
(n=71) (n=103) (n=162)
Living arrangement 5.773 0.217
Living with family 312(92.8) 65(20.8) 92(29.5) 155(49.7)
Living alone 12(3.6) 2(16.7) 5(41.7) 5(41.7)
Other 12(3.6) 4(33.3) 6(50.0) 2(16.7)
Course of disease 12.782 0.120
<3 months 63(18.8) 5(7.9) 20(31.7) 38(60.3)
3~6 months 87(25.9) 20(23.0) 29(33.3) 38(43.7)
7~12 months 50(14.9) 11(22.0) 17(34.0) 22(44.0)
13~24 months 72(21.4) 22(30.6) 20(27.8) 30(41.7)
>24 months 64(19.0) 13(20.3) 17(26.6) 34(53.1)
DR stage 11.016 | 0.088
Stage IlI 55(16.4) 14(25.5) 23(41.8) 18(32.7)
Stage IV 159(47.3) 38(23.9) 47(29.6) 74(46.5)
Stage V 106(31.5) 16(15.1) 28(26.4) 62(58.5)
Stage VI 16(4.8) 3(18.8) 5(31.3) 8(50.0)
Ocular comorbidities 1.518 0.468
Yes 190(56.5) 39(20.5) 54(28.4) 97(51.1)
No 146(43.5) 32(21.9) 49(33.6) 65(44.5)
Systemic comorbidities 0.626 0.731
Yes 210(62.5) 42(20.0) 67(31.9) 101(48.1)
No 126(37.5) 29(23.0) 36(28.6) 61(48.4)
Family history of diabetes 0.439 0.803
Yes 127(37.8) 25(19.7) 38(29.9) 64(50.4)
No 209(62.2) 46(22.0) 65(31.1) 98(46.9)
Treatment method 15494 | 0.216
RP 101(30.0) 18(17.8) 31(30.7) 52(51.5)
Anti-VEGF drugs 41(12.2) 10(24.4) 8(19.5) 23(56.1)
PPV 52(15.5) 13(25.0) 12(23.1) 27(51.9)
RP+PPV 26(7.7) 6(23.1) 5(19.2) 15(57.7)
RP+Anti-VEGF drugs 42(12.5) 7(16.7) 17(40.5) 18(42.9)
Anti-VEGF drugs+PPV 61(18.2) 16(26.2) 23(37.7) 22(36.1)
RP+Anti-VEGF drugs+PPV 13(3.9) 1(7.7) 7(53.8) 5(38.5)

Note: ***P<0.001.
Abbreviations: CNY, Chinese Yuan; RP, Retinal Photocoagulation; Anti-VEGF, Anti-Vascular Endothelial Growth Factor; PPV, Pars Plana Vitrectomy; n, denotes
count; M, Mean; SD, Standard Deviation; f, One-way ANOVA statistic.

Descriptive Statistics of Patient Involvement in Treatment Decision-Making for
Diabetic Retinopathy

Regarding actual patient involvement in treatment decision-making roles, 21.1% of patients reported being active, 30.7%
reported being collaborative, and the largest proportion, 48.2%, reported being passive.

Univariate Analysis
The mean scores for the 336 patients with DR were AAHLS (24.8443.53), SSRS (43.59+5.51), FPIS (40.39+4.78),
DSES (72.03£11.44), and PEPMDS (47.89+5.39). Univariate analysis revealed significant differences in actual involve-

ment in decision-making roles among patients with DR across several factors, including: age, educational level, monthly
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Table 2 Comparison of COM-B Factors Among Patients with Diabetic Retinopathy in Different Decision-Making Involvement Roles
(N=336)

Variable Total (M £ SD) Involvement in Decision-Making Roles F P
(M#D)
Active Collaborative Passive

Health literacy 24.84+3.53 26.70+3.00 25.97+3.02 23.30+3.40 | 37.050 | <0.001***
Functional health Literacy 9.53+1.58 10.52+1.35 10.00£1.31 8.80+1.48 45.420 | <0.00|***
Communicative health literacy 6.95+1.18 6.86+0.99 6.94+1.03 6.99+1.34 0.365 0.695
Critical health literacy 8.36%1.59 9.32+1.44 9.03%£1.32 7.51£1.35 62.323 | <0.00***

Social support 43.59+5.51 44.34+5.85 45.32+5.00 42.15+£5.32 11.964 | <0.00[***
Objective support 13.48+1.54 13.27+1.44 13.97+1.54 13.27+1.51 7.809 <0.00 | *#*+*
Subjective support 21.89+£3.43 22.45+3.81 22.84+£3.19 21.04£3.21 10.434 | <0.00|*¥*
The utilization of social support 8.21+1.58 8.62+1.52 8.50+1.53 7.85+1.57 8.846 | <0.001%**

Ophthalmologist facilitation of patient involvement 40.39+4.78 40.56+3.78 43.62+4.27 38.27+4.30 | 51.613 | <0.001*+*

Decision self-efficacy 72.03+11.44 79.10£9.54 76.08+8.24 66.36x11.18 | 50.015 | <0.00[*¥+*

Need for decision-making involvement 47.89+5.39 51.45+4.90 50.42+3.27 44724485 | 79.396 | <0.001***
Need for information 13.18x1.45 13.61x1.25 13.60x1.13 12.73+1.58 16.385 | <0.00[**+*
Need for deliberation 23.49+3.23 25.68+2.74 25.12+2.20 21.51+2.76 | 90.802 | <0.00|*¥*
Need for decisional control 11.21£1.59 12.17£1.62 11.70£1.07 10.49+£1.52 | 40.358 | <0.00]***

Note: ** P<0.001.
Abbreviations: M, Mean; SD, Standard Deviation; F;, One-way ANOVA statistic.

per capita household income, health literacy, social support, ophthalmologist facilitation of patient involvement, decision
self-efficacy, and need for decision-making involvement (P<0.05). See Table 1 and Table 2.

Multinomial Logistic Regression Analysis

An unordered multinomial logistic regression analysis was conducted to identify the independent factors influencing
patient involvement in treatment decision-making for diabetic retinopathy. Prior to conducting the multinomial logistic
regression, multicollinearity was assessed among all independent variables. The aggregate variables social support and
need for decision-making involvement demonstrated perfect collinearity with their respective sub-dimensional variables,
as indicated by a tolerance value of 0.000. The variable health literacy also exhibited significant collinearity, with a VIF
of 11.381. Since the simultaneous inclusion of these aggregate variables and their subdimensions would have rendered
the model unstable and statistically un-fittable, they were excluded in accordance with established statistical principles.
Consequently, only the sub-dimensional variables were retained in the final model. This approach ensured the robustness
of the model while enabling evaluation of the impact of specific components within each theoretical construct on
decision-making behavior. After refitting, all remaining variables had VIF values below 4, indicating no substantial
multicollinearity. The following variables were retained and subsequently entered into the multinomial logistic regression
analysis: age, educational level, monthly per capita household income, functional health literacy, critical health literacy,
objective support, subjective support, utilization of social support, need for information, need for deliberation, need for
decisional control, ophthalmologist facilitation of patient involvement, and decision self-efficacy. The assigned values of
the included independent variables are shown in Table 3.

The likelihood ratio test indicated that the final model provided a significantly better fit than a null model (y? =
272.002, df = 32, P < 0.001). This conclusion was bolstered by the pseudo R? values (Cox & Snell R* = 0.555;
Nagelkerke R? = 0.634), which collectively suggest that the model captures a substantial proportion of the outcome’s
variability and signals a good overall fit. The results identified age, monthly per capita household income, critical health
literacy, ophthalmologist facilitation of patient involvement, objective support, and need for deliberation as significant
independent predictors of patient decision-making roles. Compared to passive roles, patients adopting active roles tended
to be younger, have higher income, report lower ophthalmologist facilitation, and express higher need for deliberation.
Conversely, compared to passive roles, collaborative roles were associated with higher income, greater critical health
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Table 3 Assignment of Independent Variables

Independent Variables Assigning Values to Variables

Age Raw value input

Educational level Junior high school or below=1, High school/Technical =2, College or above=3
Monthly per capita household income (CNY) <3000=1, 3001~5000=2, 5001~10,000=3, >10,000=4
Functional health Literacy Raw value input

Ciritical health literacy Raw value input

Objective support Raw value input

Subjective support Raw value input

The utilization of social support Raw value input

Ophthalmologist facilitation of patient involvement | Raw value input

Decision self-efficacy Raw value input

Need for information Raw value input

Need for deliberation Raw value input

Need for decisional control Raw value input

literacy, stronger ophthalmologist facilitation, and elevated need for deliberation. Furthermore, when collaborative roles
were compared to active roles, patients adopting the former were significantly older, reported higher objective support,
and experienced greater ophthalmologist facilitation. The detailed results are shown in Table 4.

Discussion

To our knowledge, this is the first study to examine actual treatment decision-making involvement among Chinese
patients with DR and explore its influencing factors using the COM-B framework. Overall, the passive role was the most
common pattern observed. Furthermore, our analysis identified several key factors significantly influencing patient
involvement: age, monthly per capita household income, critical health literacy, ophthalmologist facilitation of patient
involvement, objective support, and need for deliberation.

Current Status of Patient Involvement in Treatment Decision-Making for Diabetic
Retinopathy

The results revealed that 48.2% of patients reported passive roles, 30.7% reported collaborative roles, and 21.1% reported
active roles. The proportion of passive role was relatively higher in patients with DR than in those with inflammatory
bowel disease (32.12%),’” gynecologic cancer (29.9%),>® or atrial fibrillation (40.3%).?® These differences may be
attributed to distinct study populations and research settings. Specifically, DR has one of the lowest levels of public
awareness compared with other ophthalmic diseases, which is likely due to the high professional barriers inherent in its
diagnosis and treatment.*® This low awareness is evidenced by a Chinese study where only 1.2% of diabetic patients
could correctly identify symptoms of DR.*’ Furthermore, the combination of diverse treatment options, prognostic
uncertainty, and the older demographics of the patient cohort may collectively impair patients’ understanding of the
disease and therapeutic alternatives, thus predisposing them to passive decision-making.

Capability and Patient Involvement

Previous studies have pointed out that health literacy, encompassing various dimensions, is necessary for patient
involvement in decision-making.*'** Successful patient involvement is predicated on patients possessing practical
communication skills, the ability to acquire, comprehend, and communicate relevant information about disease and
treatment from healthcare professionals, and critical evaluation skills.*! However, few studies have explored the distinct
impacts of these different health literacy dimensions on patients’ actual involvement in decision-making. Our findings
indicate that patients with higher critical health literacy are more likely to adopt collaborative decision-making roles. This
result is consistent with a study conducted in the Netherlands, which found that critical health literacy was more
important for patient participation than its functional and communicative counterparts.** In contrast, a French study
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Table 4 Multinomial Logistic Regression Analysis of Factors Influencing the Actual Involvement in Decision-Making Roles Among Patients with Diabetic Retinopathy (n=336)

Independent Variables

Active vs Passive

Collaborative vs Passive

Active vs Collaborative

B OR 95% CI P B OR 95% CI P B OR 95% CI P
Age —0.074 | 0.929 | 0.884-0.976 | 0.003** —0.024 | 0.976 | 0.936-1.019 | 0.268 —0.050 | 0.951 | 0.908-0.997 | 0.037*
Educational level
Junior high school or below —1.312 | 0.269 | 0.045-1.602 | 0.149 0.192 1.211 | 0.275-5.332 | 0.800 —1.503 | 0.222 | 0.039-1.278 | 0.092
High school/Technical —0.739 | 0.478 | 0.145-1.576 | 0.225 0.025 1.025 | 0.343-3.065 | 0.965 —0.763 | 0.466 | 0.159-1.363 | 0.163
College or above Ref
Per capita monthly household income (CNY)
<3000 —3.541 | 0.029 | 0.003-0.253 | 0.001** —2.931 | 0.053 | 0.009-0.303 | 0.001** —0.610 | 0.543 | 0.068—4.352 | 0.566
3001~5000 —1.725 | 0.178 | 0.041-0.777 | 0.022* —2.126 | 0.119 | 0.031-0.456 | 0.002** 0.400 1.492 | 0.465-4.791 | 0.501
5001~10,000 —0.275 | 0.759 | 0.181-3.179 | 0.706 —0.833 | 0435 | 0.119-1.590 | 0.208 0.557 1.746 | 0.628-4.853 | 0.286
>10000 Ref
Functional health Literacy —0.128 | 0.880 | 0.549-1.411 | 0.595 —0.382 | 0.683 | 0.450-1.036 | 0.073 0.254 1.289 | 0.809-2.054 | 0.286
Critical health literacy 0.279 1.322 | 0.876—1.995 | 0.184 0.424 1.528 | 1.065-2.191 | 0.021* —0.145 | 0.865 | 0.592-1.265 | 0.455
Objective support —0.105 | 0.900 | 0.674-1.202 | 0.477 0.187 1.206 | 0.930-1.563 | 0.157 —0.292 | 0.747 | 0.566-0.985 | 0.039*
Subjective support 0.032 1.032 | 0.881-1.209 | 0.695 0.036 1.037 | 0.892-1.204 | 0.639 —0.004 | 0.996 | 0.863—1.149 | 0.953
The utilization of social support 0.188 1.207 | 0.817-1.785 | 0.345 —0.033 | 0.967 | 0.687-1.361 | 0.848 0.222 1.248 | 0.866—1.800 | 0.235
Ophthalmologist facilitation of patient involvement | —0.220 | 0.802 | 0.704-0.915 | 0.001%** 0.159 1.173 | 1.054-1.305 | 0.004** —0.379 | 0.684 | 0.602-0.778 | <0.00***
Decision self-efficacy —0.052 | 0.949 | 0.886-1.017 | 0.138 —0.046 | 0.955 | 0.900-1.014 | 0.134 —0.007 | 0.993 | 0.930-1.061 | 0.843
Need for information —0.174 | 0.841 | 0.598-1.181 | 0.317 —0.007 | 0.993 | 0.747-1.318 | 0.959 —0.166 | 0.847 | 0.597-1.200 | 0.350
Need for deliberation 0513 1.670 | 1.346-2.073 | <0.001*% | 0.45] 1.570 | 1.303-1.892 | <0.001*% | 0.062 1.064 | 0.872-1.299 | 0.54|
Need for decisional control 0.008 1.008 | 0.690-1.472 | 0.968 —0.192 | 0.826 | 0.590-1.155 | 0.264 0.199 1.221 | 0.858-1.737 | 0.268

Notes: *P<0.05; **P<0.01; ***P<0.001; Ref, reference category.

Abbreviations: B, regression coefficient; OR, odds ratio; 95% Cl, 95% confidence interval.
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reported a positive correlation for functional and communicative health literacy with patient involvement but no
association for critical health literacy.** This discrepancy may be attributable to the relatively homogeneous scores for
functional and communicative health literacy in our cohort, which exhibited limited variability. Our research suggests
that the ability to simply acquire information and communicate with healthcare professionals is insufficient for mean-
ingful participation in medical decision-making. Therefore, future interventions should focus on enhancing the critical
health literacy of patients with DR, empowering them to analyze, evaluate, and question health information to make

informed decisions that align with their personal values and preferences.

Opportunity and Patient Involvement

Our study revealed that increased ophthalmologist facilitation is significantly associated with patients adopting
a collaborative role over either a passive or an active one. This suggests that when ophthalmologists proactively provide
information, encourage questions, and respect patient concerns, they effectively bridge the inherent information and
power asymmetry. Such empowerment fosters a climate of equitable dialogue, promoting patient engagement to
collaborate rather than simply shifting the decision-making burden onto them. This finding aligns with a qualitative meta-
summary which highlighted that clear information delivery, active listening, and trust-building are critical facilitators for
patient engagement.*> Furthermore, our results showed that greater ophthalmologist facilitation decreased the likelihood
of an active role. A potential explanation is that highly facilitative ophthalmologists build a strong foundation of trust,
engendering a sense of security and understanding in patients. Consequently, the perceived need for patients to assume
a solely autonomous, active role diminishes. This perspective is supported by Kraetschmer’s research, which established
that an active role is associated with low trust, a passive role with blind trust, and a collaborative role with high but not
excessive trust.*® Conversely, when patients perceive a lack of support or transparency, their trust may diminish,
compelling them to adopt an active, patient-dominated role as a compensatory strategy to regain a sense of control.*’
Physician support, therefore, bridges the information and power gap, enabling true shared decision-making rather than
pushing patients toward extremes.*® This is further corroborated by a cross-sectional study which showed that physi-
cians’ facilitative communication predicted greater patient participation.*’ Consequently, future interventions should
focus on implementing training programs for ophthalmologists to enhance communication skills, integrate appropriate
decision aids into practice, and foster patient empowerment and collaboration.

Visual impairment caused by DR leads to significant consequences, including disrupted family functioning, increased
social isolation and dependence, and economic constraints, and inadequate social support is common in patients with
DR.*® Previous studies have established that social support promotes greater patient participation in decision-making by
providing financial, emotional, and informational resources that reduce psychological stress and decision-making
conflicts.”’>* However, few studies have specifically evaluated the distinct impacts of different dimensions of social
support on patient involvement in decision-making. Our study found that higher objective support was significantly
associated with the adoption of a collaborative role in treatment decision-making. Objective support, in this context,
refers to the tangible, visible, and practical assistance that patients receive from their social network, such as family,
relatives and friends. Our study suggests that objective support is a more robust predictor of a patient’s decision-making
role than are subjective support and the utilization of social support. Objective support provides the concrete resources
necessary for shared information exchange, preference clarification, and joint deliberation.>® This association is particu-
larly salient in cultural contexts with strong family involvement and collectivist values, where health decisions are often
regarded as a shared family responsibility.”> In such settings, adequate objective support helps mitigate unilateral
physician dominance while also alleviating the burden of solitary patient decision-making, thereby promoting
a collaborative approach. Therefore, healthcare professionals should systematically assess the objective support levels
of patients with diabetic retinopathy. Interventions should simultaneously focus on encouraging patients to strengthen
their ties with social networks, such as family, relatives, and friends, and guide family members to become engaged

partners in the patient’s treatment journey, thereby bolstering the decision-making support available to them.
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Motivation and Patient Involvement

Need for decision-making reflects an individual’s intrinsic motivation to control the process and outcome of medical
decisions.?® Patients with a strong need for decision-making typically desire in-depth disease information, weighing pros
and cons, participating in discussions, and having more personal control over treatment decisions. Charles et al
categorized the treatment decision-making process into three components: information exchange, deliberation, and

decision-making control.”®

The three dimensions of the PEPMDS correspond to the treatment decision-making
process.”” The univariate analysis results in our study indicate that all three dimensions are related to the patient’s
decision-making role. In the multinomial logistic regression model, only the need for deliberation remained statistically
significant. Our research suggests that the need for deliberation is a better predictor of patients taking a collaborative or
active role in decision-making than the need for information and decision control. Logically, patients necessarily need
access to sufficient medical information if they are to deliberate, and crucially, the process of deliberation often serves as
a means for patients to strive for or achieve decision control. Therefore, when the need for deliberation is included in the
model, it may have already captured most of the variation explained by the need for information and decision control.
This finding suggests that patients, even if well-informed and possessing control, may still choose passive decision-
making if they do not have the will to deliberate. Rather than just passively providing information or asking the patient
about their willingness to take control of the decision, it is more important to identify whether patients are willing to
think deeply, weigh the pros and cons, and discuss with healthcare professionals.

Other Factors Associated with Patient Involvement

Our research indicated that as patients age, those with diabetic retinopathy were more likely to adopt a passive or
collaborative role in decision-making. This finding aligns with Salm’s study,”® while it conflicts with the null results
reported by Xie."” Several contextual factors might explain this discrepancy. In contrast to Xie’s research, which
involved undergraduate students and community-dwelling older adults in the United States and focused on general
health decision-making scenarios, our work specifically examined patients with sight-threatening diabetic retinopathy.
These patients face complex, urgent decisions, such as choosing intravitreal injections or laser surgery that directly affect
their vision. For older adults, who may experience age-related cognitive decline or feel overwhelmed by technical
medical information, the perceived complexity and high stakes of these decisions likely diminish their capacity to adopt
proactive decision-making.’® Furthermore, in the cultural context of our study, younger patients, compared with older
patients influenced by traditional paternalistic norms in the doctor-patient relationship, tend to place greater emphasis on
asserting personal autonomy and maintaining control over medical decisions.®® Therefore, the effect of age may not be
a simple main effect but is likely moderated by the disease context, the nature of the treatment decisions, and the cultural
environment. We found no statistically significant association between gender and decision-making roles, a finding that
stands in contrast to studies which concluded that females were more participatory or males were more involved.'®!”
This divergence suggests that the purported effects of gender may not be a stable, universal phenomenon but are likely
contingent upon specific contextual moderators. Overall, there was no consistent evidence to support associations
between decision-making roles and gender. Our findings presented that patients with a monthly per capita household
income of <3000 yuan and 3001-5000 yuan were more inclined to take a passive role in actual decision-making for
diabetic retinopathy compared to those with higher incomes. Similar to our results, Wang et al reported that patients with
a monthly per capita household income of 5000-7999 yuan exhibited a greater tendency for collaborative decision-
making than low-income patients.’” This socioeconomic disparity in decision-making involvement is particularly
consequential, given that diabetic retinopathy requires lifelong management involving significant ongoing costs.
Treatments such as anti-VEGF therapy, while effective, are relatively expensive. In China, access to these therapies is
further constrained by medical insurance policies requiring strict clinical indications and imposing limits on the
cumulative reimbursable doses. Consequently, patients with lower household incomes often face substantial financial
toxicity, which forces them to weigh treatment costs against potential efficacy and experience heightened psychological
distress. This economic pressure frequently leads them to adopt a passive stance, accepting the more economical options
recommended by physicians.®' In contrast, patients with higher incomes are less burdened by cost considerations. Their
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relative financial security, coupled with potentially greater access to comprehensive health information and support
services, reduces the perceived burden of decision-making and fosters greater participation in choosing their treatment
options. These observed disparities underscore the critical need for reforms in the national medical insurance payment
system. Such reforms should aim to alleviate the financial barriers that currently prevent equitable access to preferred
treatments and hinder the full participation of socioeconomically disadvantaged patients in treatment decision-making.

Strengths and Limitations

The study has two primary strengths. First, its theory-driven approach, underpinned by the COM-B model, allowed for
a systematic and integrated analysis of the determinants of patient involvement, offering clear targets for future
interventions. Second, its comprehensive assessment of key variables within the specific, high-stakes context of diabetic
retinopathy enhanced the clinical relevance and applicability of the findings. This study has several limitations. First, the
generalizability of our findings is limited by the sample, which was not only relatively small in size but also drawn from
a single tertiary hospital in Shanghai. This specific context may not be representative of broader populations, particularly
those in community clinics or rural settings where patient demographics and healthcare resources differ considerably.
Second, the cross-sectional design cannot establish causal relationships between variables. Longitudinal studies are
necessary to untangle these complex temporal dynamics and verify the directionality of these associations. Third, the
reliance on self-reported data may introduce social desirability and recall biases, potentially affecting measurement
validity. Future studies could incorporate objective measures, such as audio recordings of clinical encounters, to improve
accuracy. Finally, our analytical strategy of using sub-dimensions limited our ability to quantify the overall impact of the
integrated COM-B constructs. Given these limitations, the findings should be interpreted as exploratory and require
validation in larger, more diverse cohorts. Future large-scale studies will also be better equipped to employ advanced
statistical modeling techniques to further elucidate these complex relationships.

Conclusions

This study, the first to apply the COM-B model to decision-making involvement among DR patients in China, revealed
a predominance of passive involvement among patients. Our findings suggested several potential determinants consistent
with the COM-B framework, including capability factors such as critical health literacy, opportunity factors including
ophthalmologist facilitation of patient involvement and objective support, and motivation factors like the need for
deliberation, in addition to demographic variables such as age and income. These findings underscore the necessity for
multifaceted interventions, including tailored patient education programs, clinician communication training, and acces-
sible decision aids, to promote shared decision-making. However, given the constraints of the cross-sectional design and
limited sample size, these conclusions should be considered exploratory. Future research should focus on large-scale
longitudinal studies to track changes in patient decision-making roles over time, as well as intervention trials assessing
the effectiveness of COM-B-based strategies in promoting shared decision-making.

Abbreviations

DR, diabetic retinopathy; COM-B, capability, opportunity, motivation, and behavior; CPS, control preference scale;
AAHLS, all aspects of health literacy scale; SSRS, social support rating scale; FPIS, facilitation of patient involvement
scale; DSES, decision self-efficacy scale; PEPMDS, patient expectation for participation in medical decision-making
scale.
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