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Purpose: To explore the level of participation in shared decision-making by patients with glaucoma and identify influencing factors, 
to subsequently provide references to promote shared decision-making in ophthalmology, and achieve patient-centered care.
Patients and Methods: A questionnaire was completed by 148 patients with glaucoma who had been admitted to a specialized 
ophthalmic hospital in China, between October 2021 and January 2022. The participants’ responses to the nine-item Shared Decision- 
Making Questionnaire (SDM-Q-9) and a general information survey were analyzed to determine their level of participation in shared 
decision-making and influencing factors. Multiple linear regression was used to identify factors that influence shared decision-making 
at the time of clinical practice.
Results: The mean score of SDM-Q-9 was 71.73±21.27 (n=140). Multiple linear regression analysis showed that patients with 
negative attitudes towards participation in decision-making (P=0.023) and those who had rural insurance (P=0.017) had significantly 
lower SDM-Q-9 scores than those with positive attitudes and those with medical insurance. Patients who were more satisfied with their 
medical service had higher SDM-Q-9 scores (P<0.05).
Conclusion: Patients with glaucoma presented a high level of shared decision-making. Patients’ attitudes towards participating in 
decision-making, the payment method of medical expenses, and the level of satisfaction with medical services are factors that 
influence their level of participation in shared decision-making.
Keywords: glaucoma, shared decision-making, patient participation, influencing factor

Introduction
As society and medicine have continued to undergo extensive development over the years, patients’ rights of autonomy 
and participation in medical decision-making have improved. In China, patient centered care and shared decision-making 
(SDM) now align with the nation’s practical needs. SDM refers to the process whereby clinicians inform patients of the 
advantages and disadvantages of medical treatments as determined by evidence-based research, thus enabling patients to 
make reasonable and personalized medical decisions that complement their personal values and preferences.1,2 

Researches have indicated that SDM can enhance patients’ medical cognitive level,3,4 relieve decisional conflict, and 
minimize anxiety and depression.5,6 Clinicians also benefit, as the explicit communication and collaboration with their 
patients facilitate the establishment of a trusting relationship, which can promote treatment adherence and satisfaction 
with medical decisions.7 The China Hospital Association encourages patients for patient safety.8 Medical staff can help 
patients build health awareness, improve health literacy and participation in medical decision-making by providing 
relevant education and training and various ways to participate in the medical care process.
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Glaucoma is the leading causes of irreversible blindness in the world.9 The damage it causes to the optic nerve results 
in serious degeneration of visual health, and as a chronic eye disease with a low cure rate and high blindness rate, it 
requires lifelong treatment. As diagnostic and treatment technologies have advanced, a more diversified range of 
treatment options have become available to patients with glaucoma.10 However, issues such as the uncertainty of disease 
occurrence, development, and prognosis, as well as the risk and benefit analysis of various treatments, and the diversity 
of patient values culminate in a complicated and challenging process of decision-making for patients with glaucoma.11 

When patients are faced with two or more equally effective options, with the advantages and disadvantages of such 
options related to their values and personal preferences, SDM becomes especially important.

Most previous studies on SDM have focused on cancer, cardiovascular disease, and advanced kidney disease.12–14 

Very few studies have targeted the development of decision aids in glaucoma,15 and there is a distinct lack of research 
covering the status of SDM in glaucoma management. In addition, factors that influence the clinical application of SDM 
in glaucoma have not yet been studied. Therefore, the main purpose of this study is to understand the current 
implementation status and deficiencies in the implementation process of SDM in glaucoma, before investigating 
appropriate ways to apply SDM to clinical practice by determining influencing factors.

Patients and Methods
Participant
This study was conducted in accordance with the Declaration of Helsinki. After obtaining ethical approval from the 
ethics committee of the Eye Hospital of Wenzhou Medical University (Ethical approval number: 2020-180-K-163-01), 
data were collected from the glaucoma outpatient and inpatient departments of the hospital between October 2021 and 
January 2022.

Overall, 148 patients were enrolled in this study. Inclusion criteria included Chinese-speaking patients, aged 18 and 
older, able to provide informed consent, conforming to the diagnostic criteria of glaucoma in the Chinese Glaucoma 
Guidelines (2020),16 and voluntary participation. Exclusion criteria included altered mental status or suffering from other 
serious physical diseases or cognitive, hearing, or language disorders.

Measurements
After providing informed consent to participate in the study, all participants completed a general information ques-
tionnaire and SDM-Q-9. The general information questionnaire included demographic characteristics such as gender, 
age, marital status, educational level, place of residence, payment method of medical expenses, and economic burden; in 
addition, information regarding the clinical characteristics was obtained, including diagnosis type, visual acuity, 
intraocular pressure, course of disease, and treatment experience. Participants were also asked about their willingness 
and attitude towards participating in decision-making and their level of satisfaction with previous medical services.

The SDM-Q-9 was used to determine the involvement of patients in SDM during diagnosis and treatment of 
glaucoma. The questionnaire was revised by Kriston et al17 in 2010 based on the SDM-Q18 and was later sinicized by 
Luo et al19 in 2019. The questionnaire is a single dimension that comprises nine specific items, each of which is scored 
from 0 (“completely disagree”) to 5 (“completely agree”) on a 6-point Likert-scale. Following completion of the 
questionnaire by participants, the scores of each item were added together to attain a total score between 0 and 45. 
This total score was multiplied by 20/9 to obtain a standardized score of 0 to 100. A higher score indicates a higher level 
of SDM participation during disease diagnosis and treatment. Cronbach’s alpha coefficient of the Chinese questionnaire 
revised by Luo et al is 0.945,19 and the correlation coefficient between each item and the total score of the questionnaire 
is 0.790~0.879, showing a high degree of internal consistency.

Data Collection
The questionnaires were completed on a one-to-one basis with the researcher, who used a standard and unified language 
to explain the purpose of the survey and the contents of the questionnaire to the participants and their families. Before the 
questionnaire, the researcher identified herself to the patients as a third party, not involved in specific treatment and care, 
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and informed them that participation in the survey would not affect their subsequent treatment. In the case of a participant 
having poor vision or dyslexia, the researcher would verbally state each question and complete the corresponding 
answers based on the oral responses given by the participant. All questionnaires were collected immediately after 
completion to be checked for missing values. Questionnaires with contradictory answers to the items were excluded. The 
questionnaire data were then input by two other researchers and a consistency test was conducted to ensure the accuracy 
of the data.

Statistical Analysis
All statistical analyses were performed with IBM SPSS Statistics, version 26.0. Continuous variables of normal 
distribution were presented as the mean and standard deviation, while categorical variables were presented as frequencies 
and percentages. To compare the differences in patient agreement with each item of SDM-Q-9, the items were ranked 
based on the mean of the raw scores. Independent 2-samples t-test and one-way analysis of variance (ANOVA) were 
performed to compare differences in the participation levels in SDM among participants with varying characteristics. 
Multiple linear regression analysis was conducted to identify the factors influencing patients’ participation in SDM, using 
the statistically significant variables in the univariate analysis (P<0.05) as the independent variables and the SDM-Q-9 
standard scores as the dependent variables. The independent variables were input into the multiple linear regression 
model by way of “enter”. The variance inflation factor (VIF) of less than 5 for each independent variable was considered 
acceptable. The level of significance was set at 0.05.

Results
Participant Characteristics
Whilst 148 patients completed the questionnaire, eight questionnaires were deemed invalid due to contradictory answers, 
and therefore, were excluded. A total of 140 valid questionnaires were subsequently analyzed, resulting in a recovery 
efficiency of 94.59%. The demographic and clinical disease characteristics of the 140 subjects are displayed in Table 1.

Table 1 General Data and Univariate Analysis of the Level of Participation in Shared Decision-Making 
of Patients with Glaucoma (n=140)

Variable n (%) SDM-Q-9 Score (±SD) t/F P

Gender 1.953a 0.053

Male 62 (44.29) 75.63±18.93

Female 78 (55.71) 68.63±22.59
Age 4.212b 0.017

≤40 years 21 (15.00) 82.33±16.68

>40 and ≤ 60 years 44 (31.43) 73.38±20.90
>60 years 75 (53.57) 67.79±21.71

Marital status 0.005b 0.995

Single 11 (7.86) 72.32±19.18
Married 115 (82.14) 71.67±21.53

Divorced/Widowed 14 (10.00) 71.75±22.11

Education 3.667b 0.014
Primary school or below 71 (50.71) 66.79±22.11

Junior high school 33 (23.57) 72.93±16.98

High school/Technical secondary school 15 (10.71) 77.33±22.40
Junior college/Bachelor’s degree or above 21 (15.00) 82.54±19.60

Place of residence 2.138a 0.034
Urban area 62 (44.29) 75.99±20.93

Rural area 78 (55.71) 68.35±21.06

(Continued)
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SDM-Q-9 Scores
The mean (±SD) score of the SDM-Q-9 responses was (71.73±21.27) (standardized total score ranged from 0 to 100). 
Among the questionnaire items, the ninth item “My doctor and I reached an agreement on how to proceed” (4.18±0.74) 
(item score ranged from 0 to 5), the first item “My doctor made clear that a decision needs to be made” (4.16±0.96), and 

Table 1 (Continued). 

Variable n (%) SDM-Q-9 Score (±SD) t/F P

Payment method of medical expenses 8.852b <0.001
Medicare 62 (44.29) 79.61±18.41
Rural insurance 66 (47.14) 64.65±21.73

Other 12 (8.57) 70.00±19.77

Economic burden of medical expenses 0.855b 0.466
No burden at all 26 (18.57) 76.41±23.86

Basically no burden 60 (42.86) 72.56±19.90

A certain burden 43 (30.71) 68.79±22.21
Heavy burden 11 (7.86) 67.68±18.42

Diagnosis 2.889b 0.038
Open-angle glaucoma 45 (32.14) 78.07±21.49
Angle-closure glaucoma 64 (45.71) 66.60±21.11

Secondary glaucoma 28 (20.00) 73.97±17.63

Mixed glaucoma 3 (2.14) 65.19±34.02
Visual acuity 1.929b 0.109

<0.05 6 (4.29) 65.56±21.67

≥ 0.05 and <0.3 26 (18.57) 68.97±20.13
≥ 0.3 and <0.5 20 (14.29) 67.78±21.68

≥ 0.5 and ≤ 1.0 77 (55.00) 71.95±21.54
Not measured 11 (7.86) 87.27±16.75

Intraocular pressure 1.353b 0.262

≤ 21mmHg 75 (53.57) 74.34±22.01
>21 and ≤ 35mmHg 42 (30.00) 67.72±22.33

>35mmHg 23 (16.43) 70.53±15.62

Course of disease 2.746b 0.045
≤ 3 months 50 (35.71) 65.24±20.65

>3 months and ≤ 1 year 24 (17.14) 76.76±18.10

>1 year and ≤ 5 years 33 (23.57) 72.86±24.30
>5 years 33 (23.57) 76.77±19.32

Received treatment in the past 1.616a 0.108

Yes 132 (94.29) 72.44±20.75
No 8 (5.71) 60.00±27.55

Willingness to participate in decision-making 3.665a <0.001
Willing 103 (73.57) 75.51±20.83
Unwilling 37 (26.43) 61.20±19.02

Attitude to participate in decision-making 10.842b <0.001
Positive 85 (60.71) 75.87±21.84
Negative 14 (10.00) 49.21±15.37

Neutral 41 (29.29) 70.84±16.70

Satisfaction with medical services received 9.689b <0.001
Very satisfied 72 (51.43) 78.24±19.82

Relatively satisfied 60 (42.86) 66.56±19.86

Generally satisfied 8 (5.71) 51.94±23.58
Not very satisfied 0 (0) 0

Very dissatisfied 0 (0) 0

Notes: Boldface indicates statistical significance (P<0.05); aIndependent 2-samples t-test; bOne-way ANOVA.
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the fifth item “My doctor helped me understand all the information” (4.12±0.84) were the top three scoring items. The 
lower scoring items were the second item “My doctor wanted to know exactly how I want to be involved in making the 
decision” (2.52±1.47) and the sixth item “My doctor asked me which treatment option I prefer” (3.07±1.74). These 
findings are presented in Table 2.

Factors Influencing the Level of Participation in Shared Decision-Making
Univariate analysis found that there were differences in SDM-Q-9 scores among patients with different age groups 
(P=0.017), educational level (P=0.014), residence (P=0.034), payment method of medical expenses (P<0.001), disease 
diagnosis (P=0.038), course of disease (P=0.045), willingness to participate in decision-making (P<0.001), attitude to 
participate in decision-making (P<0.001), and satisfaction of medical services (P<0.001) (Table 1). The multiple linear 
regression with the above factors as independent variables showed that participants’ attitude towards participating in 
decision-making, their payment method of medical expenses, and their level of satisfaction with the medical services 
received were influencing factors of their extent of participation in SDM (P<0.05) (Table 3). In particular, participants 
with a negative attitude towards participation had a lower level of participation in SDM than those with a positive attitude 
(P=0.023). Meanwhile, participants with rural insurance had lower participation than participants with medical insurance 

Table 2 Score of Each Item in Nine-Item Shared Decision-Making Questionnaire

SDM-Q-9 Items Score(±SD)

1. My doctor made clear that a decision needs to be made. 4.16±0.96

2. My doctor wanted to know exactly how I want to be involved in making the decision. 2.52±1.47
3. My doctor told me that there are different options for treating my medical condition. 3.53±1.77

4. My doctor precisely explained the advantages and disadvantages of the treatment options. 3.59±1.49

5. My doctor helped me understand all the information. 4.12±0.84
6. My doctor asked me which treatment option I prefer. 3.07±1.74

7. My doctor and I thoroughly weighed the different treatment options. 3.58±1.39

8. My doctor and I selected a treatment option together. 3.53±1.44
9. My doctor and I reached an agreement on how to proceed. 4.18±0.74

Table 3 Multiple Linear Regression Analysis of Factors That Influence the Level of Participation in Shared 
Decision-Making of Patients with Glaucoma (n=140)

Variable B SE β t P

(constant) 93.187 11.528 8.083 0.000

Place of residence −0.711 3.963 −0.017 −0.179 0.858

Willingness to participate in decision-making −3.558 5.307 −0.074 −0.671 0.504
Age

≤ 40 years Ref
>40 and ≤60 years −3.743 5.827 −0.082 −0.642 0.522

>60 years −6.095 6.210 −0.143 −0.981 0.328

Education
Primary school or below Ref

Middle school −0.390 4.380 −0.008 −0.089 0.929

High school/Technical secondary school −4.186 6.065 −0.061 −0.690 0.491
Junior college/Bachelor’s degree or higher −4.971 6.470 −0.084 −0.768 0.444

Payment method of medical expenses

Medicare Ref
Rural insurance −10.574 4.386 −0.249 −2.411 0.017
Other −5.725 6.951 −0.076 −0.824 0.412

(Continued)
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(P=0.017). In addition, it was found that participants who were relatively (P=0.007) or generally (P=0.020) satisfied with 
their medical services reported a lower level of SDM than those who were very satisfied. The final model significantly 
accounted for 22.5% of the variance of the SDM-Q-9 score (F=3.122, P<0.001).

Discussion
SDM involves collaborative efforts between medical staff and patients, whereby the clinical experiences of the medical 
staff are combined with the patients’ preferences to decide on a treatment option that is agreeable for both parties. In this 
study, the patients with glaucoma self-reported high levels of SDM (71.73±21.27). Recent studies investigating the 
participation of other patient populations in decision-making found similar results.20–22 For example, a study involving 
372 urological patients also used the SDM-Q-9 and produced a mean score of 77.8±20.6, with 72.84% of the participants 
showing a high level of involvement in the SDM process (total score of SDM-Q-9>66). However, other studies have 
generated conflicting results as the participation level of patients in SDM was established as low;14,23 these contrasting 
outcomes could be due to differences in the decisional capacity of the selected subjects or due to varying decision topics.

Differences were found between the scores of each item in the questionnaire, each of which relates to a different 
aspect of the SDM process. The first, fifth, and ninth items presented high scores, indicating that the participants 
considered the medical staff to be relatively adequate in providing them information, helping them to understand the 
information, and reaching a consensus with them to form the final decision. This is promising, as previous studies have 
shown that effective communication between doctors and patients, as well as clear information sharing, can improve the 
level of SDM.14,24 To build on this, it may be necessary for medical staff to actively explore patients’ individual needs 
for medical information and focus on the effectiveness of information delivery to enhance the patient experience of SDM 
participation. In contrast, the second, sixth, and eighth items had low scores, which related to the level of patient 
involvement and the preferences involved in decision-making. These are critical to the success of SDM. The low scores 
imply that the participants felt that not all medical staff had fully considered and identified their preferences for 
involvement in decision-making, nor had they actively invited patients to share their opinions. For many of the 
participants, their level of involvement in decision-making did not align with their personal preferences. This is 

Table 3 (Continued). 

Variable B SE β t P

Attitude to participate in decision-making

Positive Ref
Negative −16.781 7.305 −0.238 −2.297 0.023
Neutral 2.678 4.658 0.058 0.575 0.566

Satisfaction with medical services received
Very satisfied Ref

Relatively satisfied −9.907 3.613 −0.231 −2.742 0.007
Generally satisfied −17.977 7.621 −0.197 −2.359 0.020

Diagnosis

Open-angle glaucoma Ref

Angle-closure glaucoma −2.913 4.816 −0.068 −0.605 0.546
Secondary glaucoma −1.180 5.419 −0.022 −0.218 0.828

Mixed glaucoma −6.426 11.927 −0.044 −0.539 0.591

Course of disease
≤3 months Ref

>3 months and ≤1 year 5.257 5.119 0.093 1.027 0.307

>1 year and ≤5 years 2.098 4.709 0.042 0.445 0.657
>5 years 7.760 4.597 0.155 1.688 0.094

Notes: Boldface indicates statistical significance (P<0.05); R2=0.331, Adjusted R2=0.225, (F=3.122, P<0.001).
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consistent with the findings of Fu et al and Hahlweg et al.25,26 Clarifying patients’ decision-making preferences can help 
medical staff support patients in the way they want.14 A one-way information exchange can occur when there is an 
imbalance between the content of the information provided by doctors and the information obtained from patients. 
However, consensus also can be reached in decision-making when patients have more confidence in the knowledge, 
experience, and advice given by their doctors.7,27 Additionally, previous studies have shown that doctors do not 
necessarily acknowledge or recognize the specific needs of patients. Doctors tend to focus on the pros and cons of 
disease treatments, while patients focus more on their own social role, economic status, and other personal factors.28 

Therefore, identifying each patient’s decision-making preferences and actively seeking their personal opinions on 
potential medical plans is important to the implementation of SDM. These approaches may facilitate the development 
of personalized diagnosis and treatment plans that are consistent with patient values, and achieve a transformation from 
passive informed consent by patients to equal and collaborative patient-centred SDM.20

In this study, multiple linear regression analysis found that patients’ attitudes towards participating in decision- 
making, their payment method of medical expenses, and satisfaction with medical services were factors that influenced 
patients’ level of SDM participation. Patients’ attitudes may affect their behavior to participate in decision-making. The 
majority of the participants in this study (73.57%) wanted to discuss their condition and treatment options with clinicians, 
and 60.71% of the participants stated they were positively involved in decision-making. Similarly, a study by Cheng et al 
found that 71.93% of patients with a heart valve replacement wanted to actively contribute to their treatment decisions.29 

Patients who are actively involved in decision-making will communicate with medical staff, obtain relevant information 
and express their opinions, thus helping them be more involved in their treatment decisions.21 However, some of the 
participants in this study had a negative attitude towards participating in decision-making. These participants had a low 
level of participation in SDM. During the conversations, some of them volunteered that because they were unable to 
understand complex medical information accurately, they worried that participating in decision-making would affect the 
quality of treatment or that they would be held responsible for treatment failure. There was a belief that the doctor’s 
decision was absolutely correct, therefore, these patients wanted their doctor to make the decisions pertaining to their 
medical care, rather than making these choices themselves. In addition, patients also mentioned the difficulty of 
requesting help to fully understand medical information due to the short duration of the clinical consultation. Similar 
findings to the above have been found in other study.30 Decision aids may be able to improve patients’ medical 
knowledge, help weigh the pros and cons of different treatment options and improve the quality of decision making.4 

Therefore, medical staff could consider using simple language or providing decision aids to help patients better under-
stand complex medical information, while increasing the time or frequency of communication with patients whenever 
possible to enhance their enthusiasm for participating in SDM.31

The method of medical expenses payment is an influencing factor of the level of participation in SDM. Glaucoma is 
an eye disease that requires lifelong treatment, and the medical costs it incurs and what the patient can afford need to be 
taken into account when making a treatment plan. Patients with rural insurance are reimbursed at a lower rate than those 
with medicare. Therefore, these patients with rural insurance may have a greater financial burden. Although financial 
burden is not associated with SDM in this study, other study has shown that the burden may influence patients’ treatment 
options, as most patients in this circumstance will firstly consider their ability to afford the medical costs before 
considering the effectiveness and safety of the treatment options.32 Resultantly, these patients are more likely to choose 
more conservative and lower-cost treatments, and have mostly passive roles in decision-making.32 In addition, heavy 
financial burdens due to medical expenses make patients more prone to feelings of anxiety and helplessness, which 
further hinders their effective participation in SDM.33 In contrast, patients with a higher insurance reimbursement ratio 
experience less financial pressure due to medical expenses and experience greater access to medical services.34 These 
patients will focus on their quality of life when considering treatment options, and will actively express their demands as 
part of the decision-making process.34 Therefore, It is hoped that medical staff could pay attention to the method of 
medical expenses payment of patients during SDM and provide them with the most suitable medical plan for their 
situation. It is notable that this finding was derived in the context of China’s socio-economic system and therefore its 
extrapolation may be limited.
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In our study, 51.43% of the participants were very satisfaction with the medical services they had received. Multiple 
linear regression analysis suggest that patients who were more satisfied with medical services had higher levels of SDM. 
Given the nature of this cross-sectional analysis, this study did not specifically explore the causal relationship between 
the level of participation in SDM and medical service satisfaction. However, previous study has also found that higher 
medical care satisfaction is significantly associated with higher levels of SDM.14 The possible explanation is that the 
technical level and service attitude of the medical staff affect the patients’ satisfaction with medical services;35 patients 
will have greater trust in the medical staff when they are highly professional and experienced, present a capable level of 
technical ability, convey a positive attitude, and communicate well;36 from this, patients will be more enthusiastic and 
comfortable to discuss their condition and will be more willing to express their needs and concerns with medical 
staff.37,38 It may suggest that solid technical skills and good communication skills of medical staff can improve patients’ 
satisfaction with medical services, thus promote the implementation of SDM. Further research is needed to determine 
what increases patients’ satisfaction with medical services and how medical services satisfaction relates to SDM.

This study demonstrates the level of involvement of glaucoma patients in SDM and explores the factors that influence 
SDM, which has implications for the application of SDM to clinical practice. Although the findings of this study are of 
great interest, certain limitations have been acknowledged. Firstly, this work is based on the application of SDM from the 
perspective of patients. Yet, to complete a more comprehensive evaluation of SDM in ophthalmology, the other parties 
need to be considered; this could be achieved in future studies through the use of the SDM-Q-Doc scale39 aimed at 
physicians, as well as the OPTION scale40 and RPAD scale41 for third parties. Secondly, the level of SDM changes in 
accordance with changes in the clinical practice environment, but as this was a single-centre study, the conclusions drawn 
may not be directly generalisable to other clinical settings. Therefore, a multicentre, large-sample survey study should be 
followed up in future to determine whether these findings are applicable to other contexts.

Conclusion
This study found that patients with glaucoma experienced a high level of SDM. Patients’ attitudes towards participating 
in decision-making, the payment method of medical expenses, and the level of satisfaction with medical services may be 
factors that influence the level of participation in SDM. These need to be brought to the attention of medical staff to 
promote the application of SDM in clinical practice.
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