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By 2015, 30.3 million American people or 9.4% of the US population had diabetes. 

Diabetes management can be challenging as patients experience evolving information needs 

around complex lifestyle and medical decisions. As patients’ condition progresses, they make 

day-to-day self-care decisions by identifying or evaluating choices. These choice inquiries along 

the decision-making process present a valuable research opportunity to uncover and support 

their decisional needs. As an increasing number of patients visit online health communities 

(OHCs) to seek answers and exchange information, OHC data provide a platform to study 
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patient decisional needs through choice inquiries. To identify decisional needs and their context, 

I first conducted a qualitative content analysis of 1000 diabetes OHC posts and found choice 

inquiries occurred in approximately 20% of member-initiated posts. Medication and treatment, 

blood sugar control, and food were the most popular topics members made decisions upon. The 

top list of triggers for posting choice inquiries included having blood sugar problems, filling 

information gaps, forming specific goals, and resolving information conflict. These results 

contributed in filling the research gap in understanding chronic illness self-care decision-making. 

Second, to understand how choice inquiries are supported, I examined response metrics 

and found choice inquiries received fewer responses than non-choice inquiries. This finding 

helped us understand that those wishing to make decisions might have not received adequate 

information. Thus there is an opportunity to provide appropriate help, such as clinical expertise, 

to inform such choice inquiries. 

Though OHCs provide informational and emotional support coming from peer patients, 

such support can be limiting for choice inquiries in terms of lacking input from clinical experts. 

Thus, my last aim was to enhance and diversify information in the patient decision-making 

context. To this end, I developed an intervention to incorporate clinical expertise into peer 

patient conversations, and tested the impact of the intervention through psychosocial measures, 

clinical indicators, and perceived usefulness. Psychosocial outcomes showed significant 

improvement for all participants in the study, but the intervention did not produce a significant 

improvement for the test group, compared to the control group. The scarcity of compatible 

clinical data prevented clinical evaluation of the study. The test group favored the information 

received compared to the control group, with statistical significance detected in 8 out of 10 

information assessment metrics.   

The results of the research deepened our understanding of patient self-care decision-

making and provided insight into the day-to-day context and challenges experienced by 
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patients. The findings generated directions to improve information quality to better support the 

decisional needs of chronic illness patients.
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Chapter 1: Introduction 

1.1: Diabetes and chronic illness management 

Diabetes is a chronic condition characterized by elevated levels of blood sugar which 

over time leads to serious damage of the heart, blood vessels, eyes, kidneys, and nerves1. It 

has a substantial and increasing impact on quality of life. In the US alone, in 2015, 30.3 million 

people were diagnosed with diabetes2. That is a 16.5% increase from 26 million in 2010.  

Additionally, 86 million, or 1 in 3 Americans, have pre-diabetes3, which increases the risk of 

developing type 2 diabetes4. Most people with chronic illnesses such as diabetes do not receive 

appropriate or effective chronic illness management from primary care providers5. The burden of 

day-to-day management of diabetes falls on the patients themselves6.     

Chronic conditions, such as diabetes, progress over time, resulting in evolving 

information needs from patients.  Upon diagnosis, patients with diabetes must absorb 

information, change habits, and adopt new behaviors7. As patients achieve control of their 

diabetes, new issues arise, necessitating the need to readjust their routines and behavior8.    

To explain the evolving nature of patients' and families' needs, Corbin and Strauss 

proposed the chronic illness trajectory framework, with “trajectory” referring to the course of a 

chronic disease in its different stages and phases9. The initial phase occurs before any signs 

and symptoms. The trajectory onset phase occurs with the first onset of signs and symptoms 

and includes the diagnostic period. The crisis phase occurs when a potentially life-threatening 

situation arises. The acute phase follows the crisis phase and refers to the period when the 

patient's symptoms can be controlled by a prescribed regimen. The stable phase starts once 

symptoms are controlled. The unstable phase occurs when the patient's symptoms are 

uncontrolled by the previously adopted regimen. The downward phase is characterized by 
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progressive deterioration in mental and physical status. And eventually, the dying phase, which 

refers to a period of weeks, days, or hours preceding death10.  An example of the chronic illness 

trajectory can be seen below: 

  
  

 

  
Figure 1.1:  Chronic illness phase trajectory. Image credit: http://intranet.tdmu.edu.ua  
 
 

As such, chronic illness changes over time, with the patient moving from one phase of 

illness to the next, when there is a transition in the disease state11.  As patients transition out of 

stable phases along the chronic illness trajectory9, they experience increased self-awareness 

and seek empowerment, through the process of learning, making choices, and identifying 

changes needed12.  Patients may have intensified information needs, and face complex 

decision-making challenges surrounding lifestyle and medical choices. For example, as 

diabetes patients’ conditions develop, help is needed to support them through complicated 
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“step-up” approaches which progress from lifestyle changes to the use of oral medications and 

finally onto insulin6.  As patients transition to each phase, they inquire about their choices to 

decide on the next course of action6. Consequently, their inquiries about choices present an 

opportunity to provide informational support to aid informed decision-making, a process that 

involves various resources and understanding pros and cons of different choices.    

  

1.2: Patient decision-making 

Patients with diabetes make decisions every day that affect their health6, such as food 

and exercise choices. Consequently, they express strong desire to gain medical knowledge13. 

As patients experience their chronic illness along the trajectory, their decisional needs evolve as 

well.  As a result, they inquire and evaluate their choices to decide on the next course of action, 

and need to keep themselves up-to-date about new medications and approaches to care6. 

Patient decision-making take place in various contexts including during clinical encounters14,15, 

through patient portals16, or in online communities17. Patient decision-making also spread over a 

spectrum in regards to patient involvement. Such spectrum have been conceptualized ranging 

from patients taking on passive roles relying on clinical expertise18, to shared decision-making 

where information and preferences are exchanged between patients and clinicians18,19, and then 

to informed self-care decision-making, where patients are informed of options and their 

implications18. My research focuses on chronic illness self-care decision-making taking place in 

online health communities.  It is particularly important to provide informational support as 

patients express desire to gain knowledge and inquire about their choices. 

Furthermore, the decision-making process is a complex construct, where the level of 

rationality involved in the process is still being debated. For example, normative theories of 

decision-making (e.g., subjective expected utility theory20) assumes patients consider decisions 

rationally and evaluate the risks and benefits of all available interventions21.  On the other hand, 
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descriptive theories of decision-making (e.g., prospect theory22 ) describes how cognitive biases 

can cause people to deviate from the rational ideal23.  The Dual-Process Theory states people 

make decisions either intuitively or rationally where the latter results in less cognitive bias23.  

While the theories above highlight the various factors that influence people’s decision-

making behavior, the decision-making process models24,25 share in common the steps leading 

to making a decision: establishing objectives, gathering information, then developing and 

evaluating alternatives. I call the moments of decision-making process, where alternatives are 

developed and evaluated, choice inquiries.  Choice inquiries thus provide a critical opportunity 

to support patient decision-making by informing them about the risks, benefits, and 

consequences of the choices21.    

Daily decision-making in diabetes can have an immediate impact and result in potentially 

life-threatening complications26. At the same time, effective everyday self-care decision-making 

has the potential to reduce the burden of illness. However chronic self-care decision-making is 

not well understood26. Previous studies on patient decision-making, focused largely on the 

shared decision-making between the patient and the clinician19,27,28, in the medical context 

where treatment decisions are being made29–32 . Chronic illness self-care decision-making is 

distinct in that patient discourse centers around integrating the disease as daily routine33. We 

currently lack complex, grounded, and nuanced knowledge that illuminates individual 

experience in chronic illness self-care decision-making within a context of common patterns and 

themes26.   

   
 

1.3: Health information Seeking    

 
Self-management accounts for 95% of diabetes care6.  And self-management is 

significantly influenced by health and disease-related information that patients acquire34. Upon 
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being diagnosed, patients must absorb information, change habits and adopt new behaviors 

immediately7. However, there is a lack of information provided to patients after their formal 

diagnosis7,35–37. Patients are left with questions regarding lifestyle modifications and other 

required changes35 and express high desires for information36. Of participants diagnosed longer 

than 12 months ago, more than half reported that the type of information about diabetes that 

they needed had changed since the initial diagnosis38. 60% of patients do not understand what 

different medicines are available, and many do not understand what their provider is telling 

them. Only 17% of patients receive information about their treatment every time a prescription is 

given6. 

Ormandy defined information needs as ‘a recognition that your knowledge is inadequate 

to satisfy a goal that you have, within the context/situation that you find yourself at a specific 

point in time’39. As circumstances change, patients seek information to inform decision-making 

depending on their current needs8. It is then crucial for us to understand the process and 

context surrounding information seeking39.  As such, a variety of theories or frameworks have 

been developed. These include Wilson’s theory of information behavior40, Ellis’ identification of 

key activities within the information seeking process41,  the information search process 

framework, the information foraging model, and Marchionini’s modes of browsing42. Though 

different terms were used across these studies, such as “active” ,“passive”, “directed”, “semi-

directed”, or “undirected”, the concept of active and passive information acquisition was 

presented, and was characterized by different intentions and focus of the information seeker.   

In the realm of health, a health information model was developed by Longo8 to provide 

context to understand how diabetes patients receive or seek information. Building on the 

concept of “active” and “passive” presented in previous information theories, this health 

information model investigated the interplay of both active information seeking and passive 

receipt of information. Additionally, this model reflected the nonlinear nature of health 

information-seeking behavior, where patients seek and incorporate information to help make 
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self-management decisions based on current needs. Through the lens of this health information 

seeking model, I examine when individuals take action and perform an observable “act of 

actively seeking information in order to answer a specific query”40.  Specifically, I focus on the 

type of active information seeking where patients “access information and use it to make 

personal health care decisions”8,  driven by their decisional needs.  Online Health Communities 

(OHCs), where peer patients exchange information, provide a critical platform where such active 

information seeking takes place.   

1.4: Online health communities (OHCs) 

The costs of care for diabetes is 2.3 times higher than those without. To reduce the 

costs of care associated with diabetes, diabetes self-management education is a critical 

element for all people with diabetes and those at risk for developing the disease43. Health 

information is a necessary part of empowering patients44 to become more educated partners in 

their care45. Traditionally, diabetes education has been implemented in the standards of medical 

care46. However, a large number of patients do not have access to diabetes education47. 

Because diabetes management relies heavily on patients themselves48,  alternative ways to 

provide needed information to patients could potentially lower the gap in access to diabetes 

education and lower the costs of care.     

 According to the Pew internet research center, 51% of American adults with a chronic 

disease search for health information online49. For patients with chronic diseases, OHCs provide 

a critical source of information50–52, given the vast amount of anecdotal information available50,51.  

OHCs are internet-based platforms where members interact using modern communication 

technologies such as blogs, chats, and forums53.  Through OHCs, patients and their families 

can learn about an illness, seek and offer support, and connect with those in similar situations54. 
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Thus it is no surprise that an increasing number of patients visit OHCs to seek health 

information55.  

The two main types of social support that OHCs offer--emotional and informational 

support, have been subjects of research56. Biyani et al. identified the two types of support in 

OHCs through machine learning techniques and found that influential members provide more 

emotional support as compared to regular members57.  Similarly, Huh et al. found “caretakers” 

persona in OHCs, who are long-time posters and provide emotional support to others58.  Introne 

et al. also found that the small, densely connected core members of OHCs generate the 

majority of support for others59. Vlahovic et al. examined support matching and satisfaction60, 

and discovered receiving emotional or informational support predicted increased satisfaction of 

the support receivers. Last but not the least, researchers identified the critical role of emotional 

support in OHCs with regards to community commitment61 and member satisfaction57,60.    

Although the role of emotional support is being highlighted in OHCs, we know little about 

how patients seek information from OHCs to aid decision-making. Mamykina et al. showed that 

much of diabetes self-management involves the need to make quick decisions under uncertain 

conditions. Examples include deciding on the best time to exercise, making nutritional choices, 

and deciding on whether or not to take over-the-counter medication 62. As a result, people come 

to make sense of these uncertain conditions through discussions with peers in OHCs63. This 

collective sense-making is achieved by constructing shared meaning through deep discussions, 

back and forth negotiation of perspectives and conflict resolution in opinions63.  

Budak and Agrawal’s work64 further highlighted the significance of informational support 

where they found informational support takes place more frequently than emotional support in 

educational Twitter chats. OHC members expressed more satisfaction when they sought and 

received the informational support they needed, but less satisfaction when they sought 

informational support but received emotional support60. To facilitate support elicitation and 

receiving, the conceptual model of social support elicitation and provision was developed by 
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Wang et al65. The researchers concluded that question asking was effective in eliciting 

informational support. More research is underway to make use of OHC content, such as text 

classification methods66,67, and visual decision-making techniques68. OHCs are filled with 

collective knowledge that has great potential to support the evolving decisional needs of 

patients.     

As a characteristic of OHCs, patients gain support through the narratives of peer 

patients. Patient narratives act as a double-edge sword for aiding informed decision-making69–71. 

Narratives can be powerful in their persuasiveness and are known to strongly influence one’s 

health belief69. At the same time narratives can be harmful, as they create biases and 

discourage individuals from systematically evaluating information70. In addition, the quality of 

online health information varies widely, with much of the information lacking accuracy and 

completeness72. Failure to address the quality of information obtained by patients can lead to 

serious consequences73,74. Given the advantages and pitfalls in patient narratives, an 

opportunity exists to integrate clinical expertise and to enhance the OHC information 

environment. 

In this thesis, I present research done to understand contextualized individual 

experience in chronic illness self-care decision-making and share findings on how to enhance 

and diversify information in the OHC environment. The research focused on diabetes because it 

is a common and complex chronic condition52. The larger, future goal is to be able to see how 

the findings in this thesis apply to other chronic conditions.  

Next in chapter 2, I investigate patient decisional needs through qualitative content 

analysis. The results will lead to the identification of choice inquiries shared in an OHC along 

with their contexts. In Chapter 3, I assess how well decisional needs in OHCs are met by 

comparing response metrics of choice inquiries to those of non-choice inquiries. In Chapter 4, to 

address the gaps and needs identified in prior chapters, I develop an intervention to integrate 

clinical expertise to the responses of choice inquiries. The effectiveness of the intervention will 
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be tested through a randomized controlled trial (RCT) with 165 participants, using psychosocial 

measures and clinical indicators. Finally, I summarize qualitative findings drawn from comments 

and participant interviews, and demonstrate the differences in information assessment between 

the control and test group.    

 

Chapter 1 contains materials published in the companion of the 2017 ACM Conference 

on Computer Supported Cooperative Work and Social Computing, and in the proceedings of 

15th European Conference on Computer Supported Cooperative Work Doctoral Colloquium, 

2017.  Zhang, Jing. The dissertation author was the sole author of this material. 
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Chapter 2: Patient decisional needs in a diabetes 

OHC 

For chronic illness self-care decision-making, there is a lack of complex, grounded, and 

nuanced knowledge that illuminates individual experience26. The decision-making process 

includes establishing objectives, gathering information, developing and evaluating alternatives, 

making the decision, implementing a plan of action, and reflecting on the decision24,25. I call the 

moments of decision-making process where alternatives are developed and evaluated choice 

inquiries. These choice inquiries are manifested in OHCs as members post questions to identify 

unknown choices or evaluate known choices for decision-making. Since OHCs are filled with 

collective knowledge (e.g., members often review new diabetes-related products in OHCs17) 

they have the potential to support patients in their chronic illness management33,75,76. To fill the 

gap in understanding individual experience in chronic illness self-care decision-making, I 

conducted qualitative content analysis to uncover decisional needs through choice inquiries on 

a diabetes OHC. Of the 1000 posts reviewed, choice inquiries occurred in one fifth of member-

initiated posts. The majority of the choice inquiries were for patients themselves, and most of 

the rest were for significant others. Slightly over half of choice inquiries aimed to identify 

choices, and one third evaluated choices. Popular topics were medication and treatment, blood 

sugar control, and food choices. Key triggers that brought members to post choice inquiries 

included experiencing blood sugar problems, filling information gaps, forming specific goals, and 

resolving information conflict. The results show OHCs can benefit from a combination of clinical 

and peer patient expertise. 



 11 

2.1: Research questions 

 To investigate patient decisional needs through choice inquiries, I aim to answer the 

following research questions: 

RQ2.1: How prevalent is patient decision-making through choice inquires in the diabetes 

OHC? 

RQ2.2: How much do OHC members identify choices vs. evaluate choices? 

RQ2.3: Who do OHC members make decisions for? 

RQ2.4: What do OHC members make decision on? 

RQ2.5: Why do OHC members inquire about choices? 

  Although people with diabetes make decisions everyday of their lives that will affect 

their health6, we do not know the magnitude of patient self-care decision-making happening 

through online health information seeking. RQ2.1 will help answer this question by exhibiting the 

scale in which decision-making takes place in the OHC environment and provide direction to 

support patient decisional needs. RQ2.2 shows the proportion of choice inquiries, in terms of 

how OHC members identify choices versus evaluate choices. Results from RQ2.2 will shed light 

on the knowledge gap in patient self-care decisions and guide efforts to inform patients of their 

choices. RQ2.3 aims to understand the magnitude of from whom the choice inquires come, and 

at the same time discover caregivers’ experience, who can become isolated and distressed with 

inadequate information77.  Though prior research looked into decision support and information 

needs for diabetes patients, findings were limited to treatment decisions78–80.  The result of 

RQ2.4 will expand our knowledge of self-care decision-making, which is by nature intertwined 

with day-to-day life50. Furthermore, findings from RQ2.4 will serve as a knowledge base for 

developing more comprehensive patient information support. Lastly, RQ2.5 examines the 

motivation and context as why individuals pose choice inquiries. Such context provides useful 
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insights81 to healthcare providers to understand more fully the values and concerns as well as 

unique circumstances and constraints of those they serve26,82.  

 

2.2: Methods 

I performed qualitative content analysis on one of the most commonly used and publicly 

available online diabetes communities, WedMD.com52. The identity of the community members 

was anonymized due to privacy concerns.   

For each post, I extracted: title, author name, body content, posting date, and whether 

the post is a thread initiating post or a response. The extraction resulted in 71,177 posts 

between 2007 and 2014, which were saved onto a local database program. After excluding 

responses and moderator posts, 8690 thread initiating posts by members remained. I randomly 

sampled 1000 posts (~11.5%) from 560 unique members for content analysis. The content 

analysis was guided by a codebook developed from literature review and prior research78,83. The 

codebook provides instruction on filtering posts relevant to the study, and furthermore, posts 

that identify and evaluate choices as suggested in the decision-making literature24,25. 

Relevance: The post is relevant if (1) it solicits input from others AND (2) is about: 

diabetes care, including everyday lifestyle behaviors (e.g., diet, exercise), its related 

complications, or other conditions experienced by the member. An example of a post that is 

irrelevant would be: “Is it same as an Email or what I don’t understand?” Even though the post 

solicits input, it does not contain diabetes care or other complications. Thus, this post is coded 

as “irrelevant”.  

Choice Inquiry: Among the relevant posts, if the member inquires about choices that a 

decision could be made upon, then it is coded as “choice inquiry”. Choice inquiries contain 

identifying unknown choices, evaluating known choices, or both. An example of a choice inquiry 

would be: “Hi I was wondering about these fruit sugar I read about that says it only takes a small 
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amount of insulin to digest. Is this for real? Also anyone know where you might find this sugar? I 

am guessing a health food store...” The post seeks to evaluate a fruit sugar as a choice, and 

also seeks to identify choices of places to locate the sugar. It is thus coded as a “choice inquiry”.  

Though the codebook was developed prior to analysis, it was iteratively refined by two 

coders. First, coder 1 and coder 2 reviewed together 50 randomly chosen posts from the 1000 

posts, adjusted the codebook to capture the dimensions of the dataset, and incorporated 

changes to the codebook. Following that, the two coders reviewed another 50 posts each 

independently to assess inter-rater agreement. With good agreement established for 

identification of choice inquiries (k >=0.8), coder 1 and coder 2 then coded the remaining 900 

posts, 450 each. Lastly, both coders reviewed each other’s coding results to ensure accuracy. 

For the posts that were coded choice inquiries, the coders also identified various contextual 

factors surrounding decision-making, such as how (inquiry type), what (topics), who (subjects), 

and why (triggers).  
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Figure 2.1:  Qualitative content analysis process for OHC inquiries. 

2.3: Results 

2.3.1: RQ2.1 The prevalence of choice inquiries  

Slightly over half of the 1000 posts were relevant to this study (51.7%). “Relevant” posts 

were ones that solicit input and were about diabetes care or its complication. Decision-making in 

the form of choice inquiries took place in 20.7% of OHC posts (207 out of 1000, Figure 2.2).  
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Figure 2.2: Choice inquiry prevalence in the diabetes OHC.     

2.3.2: RQ2.2 How much do OHC members identify choices vs. evaluate 

choices? 

Since the knowledge of choices is necessary for making informed decisions84, I was 

interested in how members obtain knowledge of choices as they make inquiries. To do this, the 

inquiries were further categorized based on whether the member sought to identify unknown 

choices, evaluate known choices, or both. For example, one member asked: “Hello, I am T2. I 

recently tasted a sugar free beer. I know it is better for me not to drink alcohol. But sometime I 

do. Am I better with a sugar free beer?” Since this member knew of the sugar free beer choice 

and he was getting input on whether it is better than other alcoholic drink choices, this post was 

coded as “evaluate choice”. Slightly over half (54.6%, 113 out of 207) of choice inquiries 

identified choices only, one third (33.8%, 70 out of 207) evaluated choices only, and the 

remaining 11.6% (24 out of 207) both identified and evaluated choices.  

2.3.3: RQ2.3 Who do OHC members make decisions for? 

The majority of the choice inquiries were about making decisions for oneself (84.5%, 175 

out of 207). However, a small number of the posts (15.5%, 32 out of 207) sought to make 

decisions for others (Figure 2.3). I examined the “others” category and found “significant other” 
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topping the list. “Significant other” included husband, wife, boyfriend or girlfriend. An example of 

this would be: “Hi, we are still in the process of deciding whether the pump is good for my 

husband. He is an incredibly restless sleeper. Would this have any adverse effects on the 

pump?” Following “significant other”, members posted on behalf of their children, parents, other 

family members, or friends.     

 

Figure 2.3: Who OHC members make decisions for. 

 

Figure 2.4: Who OHC members make decisions for when it is not about themselves. 

 

2.3.4: RQ2.4 What do OHC members make decision on? 

The content analysis informed topics OHC members needed to gather information for 

and make decisions on. These included a range of topics specific to diabetes care, from oral 

Self
85%

Others
15%
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medication, to insulin pumps and dietary supplements. The complete list and the breakdown 

from the analysis is shown in Figure 2.5.  

 

Figure 2.5: The topics of choice inquiries. 

 

Medication and treatment was the most popular topic, accounting for one in five choice 

inquiries. Medication and treatment refers to substance(s) used to treat diabetes, its related 

complications or other conditions experienced by members, such as oral medication, and 

insulin. Members were concerned about medication efficacy, side effects, costs, and when is 

the best time to take medication (example 1).  Members sometimes expressed inquiry in 

detailed narration, including personal medical history and responses to medication (example 2). 

Example 1: What medication(s) can/should be prescribed for a Type 2 Diabetic, 
elevated LDL-C, with Renal disease? What’s safe? 
 
Example 2: Good evening. I am a diabetic who also suffers with a herniated disk. 
I have been revisited by a lot of pain in recent weeks as the nerve has become 
inflamed. My physician has injected predisolone as well as prescribed further 
tablets of the same drug and Cataflam, all of which has sent my blood glucose 
sky high (383+). What drugs are there for such a situation (diabetic/inflamed 
nerve/pain) that would be suitable/safe for a diabetic?  
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Blood sugar management followed medication and treatment as the second most 

popular topic in choice inquiries. Members expressed needs in learning ways to keep blood 

sugar under control: “Does someone have some good ways to lower my blood sugar?” Similar 

to medication and treatment, these inquiries sometimes included detailed, personalized 

information. In this example, there is a running log of events and blood sugar numbers:  

My blood sugar is out of control! ...On the 20th, at 12:15 AM my reading  
was 84. At 1 PM I took my evening meds and ate a Pop Tart, went to bed about 
3 AM. At 9:30 AM my BS was 66. I wasn't real hungry so I drank a can of 
Glucerna. I had another can about 12:45 PM and a third can about 3:30 PM. At 5 
PM my BS was 68...At 9 PM my BS was 90... At 12:45 AM on the 21st it was 
88...At 6:30 AM by BS was 70. ...any suggestions on how to get back under 
control besides keeping track of the BS and eating? 
 
Following blood sugar management, food was the third most popular topic. Newly 

diagnosed patients were eager to learn diabetic friendly food choices, as illustrated in this 

example: “As a newbie I am wondering about breakfast...Love my coffee and cream...What is 

the better creamer? fat free or sugar free? liquid creamer or powder creamer?” Veteran patients 

expressed long-term struggles coping with food cravings: “I was diagnosed with type 2 diabetes 

in 1999, and I have always loved cakes... I have tried to resist cakes...but it’s impossible for me 

to say no... I would like to know what you would suggest as a way to overcome that craving 

before it kills me?”  

2.3.5: RQ2.5 Why do OHC members inquire about choices? 

Patients with diabetes reconstruct life with illness through the process of learning, 

making choices, and identifying needed changes12. This process was reflected through their 

choice inquiries in this OHC, triggered by various problems, events, or changes along their 

illness trajectories. These triggers were important to identify because they indicate when in the 

illness trajectory patients need information to support decision-making. The triggers also 

contextualized the motivations behind decision-making. Key triggers identified in this study 
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included blood sugar problems, filling information gaps, forming goals, and resolving information 

conflict.   

Filling information gaps  

When patients do not receive adequate or useful information through conventional 

channels, they fill their information gaps through OHCs58.  One member aimed to confirm the 

applicability of prior knowledge on new choices: “A few years ago I attended a diabetes class 

where the instructor said strawberries and watermelon were ok for diabetics to eat because of 

their water content. Now I need to confirm this. The strawberries would be plain - no sugar of 

course. What about other melons? Honeydew and Cantaloupe?” Another member desired 

information on whether it is ok to get tattoos now that she is diagnosed with type 2 diabetes. 

These examples highlighted the need to fill the gaps between generic static information patients 

receive as part of usual care, and the dynamic and highly individualized information they need 

to manage evolving chronic conditions.  

Forming specific goals    

Members sought choices as they formed specific goals.  Weight management was a 

popular goal among members.  For instance, a member was “trying to lose weight by dieting” 

but she had trouble walking. As a result, she inquired about exercise choice as a starting point 

so she “can work up to a point that will result in... losing enough weight to begin a walking 

regimen”. While much of diabetes-related weight management focused on losing weight, weight 

gain also surfaced as a goal to achieve.  One member asked “how to gain weight even though 

you are diabetic and underweight” and inquired what supplements were available for people 

with diabetes to gain weight. Another member acknowledged that she might be “an anomaly” 

but she needed help to keep the weight on.  Besides weight management, members aimed for 
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prevention, where the ones at risk would decide on preventative measures to stop themselves 

from progressing to diabetes. 

Coping with blood sugar problems  

Blood sugar control is a key aspect of diabetes self-care which was reflected in our 

findings as one of the top trigger for choice inquiries, accounting for one fifth. Members 

expressed frustrations regarding lack of control over blood sugar: “I’m having a very hard time 

keeping my bg (blood glucose) in check...” or they were puzzled by unexpected rise in blood 

sugar: “My blood sugar just spiked to 260 and I don’t know what to do...”.  They also faced the 

challenge of coping with low blood sugar and blood sugar swings: “I’ve been having problems 

with low BS...” “First my sugar was high now I’m having lows 66 70 and 80s when it gets low 

how do you know how much juice or sweets you should eat to get it up a little...”  

Resolving information conflict 

Members of OHCs received health information from various sources such as their 

doctors, diabetes educators, peer patients, or internet searches. The diverse sources of 

information resulted in information conflict when inconsistency occurred or when members were 

not able to make sense of it.  As an example, a member received two opposing views on 

physical activities and sought to resolve the conflict on the OHC: “Any ideas for exercise? I have 

type 2 diabetes and suffer from foot ulcer foot Dr says stay off your feet! Endocrinologist says 

you are not exercising enough. Any ideas?” Another member received conflicting instructions on 

which healthcare provider to see for a retina exam and came to the OHC to decide between an 

ophthalmologist and an optometrist. In another example, a member stated frustration on making 

sense of “prediabetes” and its respective impact: “Is there anywhere on this earth, literally, that 

has the official word on whether or not there is such a thing as ‘prediabetes’ or ‘borderline’?” 

The member continued: “I’m just confused and aggravated” because “everywhere I look and try 
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to find information, all the information I find contradicts itself. One source says normal is 4.5-6.0. 

Another source says it’s 4.7-5.6. It’s enough to drive someone crazy. I’m just trying to figure all 

this out.”  

2.4: Summary	

Patients with chronic illness face the challenges of making sense of bewildering 

symptoms, reconstructing order, and maintaining control over life85. The daily requirement of 

decision-making is an important aspect of the challenges in chronic illness self-care, with 

patients having to select from options in a wide range of issues, however this process is less 

well understood26.  As a result, a more relevant way of conceptualizing everyday self-care 

decision-making, grounded in the personal and social context of people’s lives is called for82.  In 

response to this, the findings filled a gap in understanding decision-making and provided the 

context that gives rise to decision-making in OHCs, namely the how (inquiry type), what (topics), 

who (subjects), and why (triggers). The knowledge generated through this study sheds light on 

patients’ experience and challenges in day-to-day management of the disease, and in particular, 

when they inquire about choices to make decisions upon. The results show OHCs can benefit 

from a combination of clinical and peer patient expertise. Specifically, the descriptive results on 

topics generated from the study illuminate the areas where OHC members could benefit from 

clinical expertise.   

 

Chapter 2 is coauthored with Huh, Jina. The dissertation author was the primary author 

of this chapter. Chapter 2 contains materials published in the companion of the 2017 ACM 

Conference on Computer Supported Cooperative Work and Social Computing, and in the 

proceedings of 15th European Conference on Computer Supported Cooperative Work Doctoral 

Colloquium, 2017.  Zhang, Jing. The dissertation author was the sole author of this material. 
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Chapter 3: Meeting decisional needs on the 

diabetes OHC: comparing response metrics 

between choice and non-choice inquiries 

In Chapter 2, I defined choice inquiries along the patient decision-making process, 

identified instances of choice inquiries in the diabetes OHC, and discovered contexts 

surrounding such inquiries.  But how do choice inquiries compare with the rest of the inquiries 

(non-choice inquiries) in terms of response metrics86, which indicate community interaction 

success87? In this chapter, I report the response metrics of the 1000 randomly sampled diabetes 

OHC inquiries, and compare the differences found between choice and non-choice inquiries. 

Findings showed choice inquiries received fewer responses.       

3.1: Research questions 

The aim for this chapter is to compare choice inquiries with non-choice inquiries with 

regards to response metrics investigating: the non-response rate, response quantity, unique 

responders, and response speed. I address the aim through the following research questions:    

RQ3.1: How much portion of choice inquiries did not receive any responses compared to 

non-choice inquiries?   

RQ3.2: Among the inquiries that received responses, how many responses did choice 

inquiries receive, compared to non-choices inquiries?      

RQ3.3: How many unique responders responded to choice inquiries, compared to non-

choice inquiries? 

RQ3.4: How long did it take for the choice inquiries to receive the first response, 

compared to non-choice inquiries?  
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In online communities, the benefits people receive come from the presence and activity 

of others87. Therefore OHC inquiries receiving no responses do not effectively provide 

informational support to members. RQ3.1 will present the proportion of choice inquiries 

receiving no support, as compared to non-choice inquiries. Following that, RQ3.2 and RQ3.3 

examine the number of responses and unique responders between choice and non-choice 

inquiries. Lastly RQ3.4 will show the differences between how fast the first response is received, 

between choice and non-choice inquiries. Response quantity aspect of the response metrics 

showed that choice inquiries are not properly supported87, compared to the non-choice counter-

part . Without communities’ willingness to responds to member inquiries, needs of the 

individuals are not met. At the same time, the findings also present an opportunity where clinical 

expertise can provide additional support to add value to choice inquiries. 

3.2: Methods 

The analysis in Chapter 2 had resulted in a coded dataset of 1000 posts, with choice 

and non-choice inquiries identified. I extracted the responses to these 1000 posts from the 

original OHC dataset. To understand the response metrics, I compared between choice and 

non-choice inquiries regarding the non-response rate, response quantity, number of unique 

responders, and response speed.   

3.3: Results 

3.3.1: RQ3.1 Non-response rate   

15 out of 207 choice inquiries received no responses (7.2%), while 46 out of 793 non-

choice inquiries received no response (5.5%). The difference was not statistically significant 

(proportion test: X-squared = 0.574, df = 1, p-value = 0.449).  
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Table 3.1:  Response metrics of the 1000 sampled posts in the diabetes OHC. (*p < 0.05).  
 

	

Response	metrics	

	

Descriptive	

Statistics	

	

Choice	

Inquiry	

	

Non-choice	

Inquiry	

Non-response	rate	 Percentage	 7.2%	 5.5%	

	

Response	quantity*	

Range	 [1,53]	 [1,65]	

Median	 4	 4	

Mean	 5.36	 6.50	

	
	

Number	of	unique	

responders	

Range	 [1,	13]	 [1,26]	

Median	 3	 4	

Mean	 3.73	 4.27	

	
	

Response	speed	(minutes)	

Range	 [1,29427]	 [1,29626]	

Mean	 747.36	 486.79	

Median	 93	 77	

  
 

3.3.2: RQ3.2 Response quantity 

For the inquiries that received responses, I compared the number of responses received 

between choice inquiries and non-choice inquiries.  Choice inquiries received up to 53 

responses, whereas non-choice inquiries received up to 65 responses. Choice inquiries on 

average received 5.36 responses, while non-choice inquiries received 6.50 responses. 

Wilcoxon test showed a significant difference between choice and non-choice inquiries (W = 

64778, p < 0.05).                                                                                                                        
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3.3.3: RQ3.3 Number of unique responders 

 On average, 3.73 unique responders responded to choice inquiries, while 4.27 unique 

responders responded to non-choice inquiries. However, there was no significant difference in 

the number of unique responders between the two groups (Wilcoxon test: W = 65512, p-value = 

0.055).  

3.3.4: RQ3.4 Response speed  

To measure response speed, I studied the time it took for an inquiry to receive a first 

response, given that at least one response was received. On average it took 747.36 minutes for 

choice inquiries to receive a first response, while it took 486.79 minutes for non-choice inquiries. 

The difference was not statistically significant (Wilcoxon test: W = 59288, p-value = 0.575).   

3.4: Summary 

Chapter 2 uncovered diabetes decisional needs expressed through choice inquiries in 

the diabetes OHC. Following that, in this chapter I examined the response metrics to the 1000 

coded posts. People come to online communities seeking informational and social support, and 

they only receive the benefits when the community responds87. In the case of choice inquiries, 

members gather information about choices to make decisions upon. However choice inquiries 

received fewer responses. Inadequate support can lead to failed community interaction, 

resulting in unmet needs for the individuals87. This finding helped us understand that those 

wishing to make decisions might not be getting adequate information. Thus there is an 

opportunity to provide appropriate help, such as clinical expertise, to inform such choice 

inquiries. 
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Chapter 3 is coauthored with Huh, Jina and Kim, Jihoon. The dissertation author was the 

primary author of this chapter. Chapter 3 contains materials published in the companion of the 

2017 ACM Conference on Computer Supported Cooperative Work and Social Computing, and 

in the proceedings of 15th European Conference on Computer Supported Cooperative Work 

Doctoral Colloquium, 2017.  Zhang, Jing. The dissertation author was the sole author of this 

material. 
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Chapter 4: Developing and testing an 

intervention to support patient decisional needs 

in the diabetes OHC 

Findings from Chapter 2 and Chapter 3 illustrated the need to decrease informational 

conflict and provide more support as patients gather information to make decisions in the OHC 

environment. Prior literature also suggested professional clinical input in the context of peer 

support88–90 can benefit patients by providing clarification and clinical perspective 76,91.  In this 

chapter, I propose an intervention to integrate clinician expertise with patient narratives in the 

diabetes OHC. The effectiveness of the intervention will be tested through a randomized 

controlled trial (RCT) with 165 participants. I will compare how participants perceive OHC 

content with and without the intervention. Results from the RCT showed improved psychosocial 

outcomes for patients in self-efficacy and self-care. The intervention effect was not statistically 

significant between the control and test groups in self-efficacy, self-care, distress, or BMIs.  

Qualified clinical data from the Electronic Medical Record (EMR) were too scarce for analysis. 

Instead, I presented visualization of  these diabetes care data and discussed limitations and 

recommendations for future research that attempt to reuse EMR data. Lastly, participants 

assessed information presented to them. The information enhanced with clinical expertise were 

favored, showing significantly higher rating in 8 out of 10 assessment metrics.     

4.1: Research questions 

  In this chapter, I aim to develop and test an intervention to support patient decision 

needs. Through a RCT and qualitative analysis, I address the following research questions:     
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RQ4.1: Will the OHC intervention with additional clinical expertise improve patient 

psychosocial outcomes?  

RQ4.2: Will the OHC intervention with additional clinical expertise have an impact on the 

diabetes related clinical indicators? 

RQ4.3: Will the OHC intervention with additional clinical expertise be perceived useful?  

The goal of RQ4.1 and R4.2  is to evaluate the effect of the RCT intervention, by using validated 

psychosocial instruments92–96 and traditional clinical indicators for diabetes care97–99.  RQ4.3 will 

allow us to compare participant perception of OHC information with and without intervention, 

using metrics for information usefulness and decision-making. In addition, RQ4.3 includes 

qualitative analysis to aid us in interpreting findings, and situate them in context.  

 4.2: Method 

4.2.1: Study design 

The goal of the RCT study is to create a high quality, diversified online health information 

environment through the inclusion of clinical expertise in peer patients’ information exchange 

environment. This study was reviewed by the University of California San Diego Institutional 

Review Board (IRB).  Some of the data collected for this research did not observe IRB 

guidelines, and therefore, the source data is embargoed by UC San Diego. I targeted population 

currently in the UC San Diego’s health system database. Potential participants received a 

participation invitation link to a screening questionnaire, which will filter them to only those who 

meet the inclusion criteria of: adults diagnosed with pre-diabetes, at risk for diabetes, or 

diagnosed with type 2 diabetes, can read and write in English, and has weekly access to the 

Internet. I will recruit at least 150 participants, half of whom will be randomly assigned to the 

control group and the other half to the test group.   
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The RCT involves a 4 week intervention utilizing OHC discussion threads with choice 

inquiries, with and without clinician expertise, administered in the form of 12 information 

assessment surveys. Every week, the control group participants will be reminded to review 3 

OHC discussion threads. The test group will be also asked to review the same OHC discussion 

threads, which contains additional clinical expertise to the same peer-patient conversations that 

the control group receive. For each thread, participants from both groups rate the perceived 

usefulness of the health information100 and provide free text comment.  

The goal of the RCT is to enhance the OHC content with clinical expertise and help 

individuals with diabetes improve their self-efficacy, self-care, and decrease diabetes related 

distress, as they engage and reflect on the OHC discussions pertaining to decision-making. The 

psychosocial aspects of diabetes care will be evaluated through main surveys, namely pre-

survey, post-survey, and follow up survey. These main surveys will be administered at baseline, 

which is immediately before the study, at 4 weeks, which is immediate after the study, and then 

at 6 weeks, which is 2 weeks after the study.  Additionally, clinical indicators for those 

participants who consented will be extracted from the EMR for evaluation. Lastly, I will compare 

the participant feedback on the information assessment between the control and test group, 

both quantitatively and qualitatively. At the conclusion of the study, some participants were 

selected for semi-structured interviews.  Study timeline is shown below. 

♦•___ • ___ • ___ • ___ • ___ • ___ • ___ • ___ • ___ • ___ • ___•♦………………….…………..♦ 

Week1               Week2               Week3                 Week4                                   Week6 

Pre-survey                                                                                        Post-survey             Follow up  

♦ denotes main surveys: pre-survey, post-survey, follow up survey  
• denotes reflection questions in the form of 12 information assessment surveys sent 3 times 
each week for 4 weeks. 
 
Figure 4.1: RCT study timeline.  
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4.2.2: Study materials 

Information assessment surveys 

The study is composed of 12 information assessment surveys that contain a 

conversation thread on choice inquiries from online diabetes communities, along with a series of 

questions that assess perceived usefulness of the information. The control group receive 

conversation threads as they are in the OHCs while the test group receive conversation threads 

enhanced with clinical expertise provided by a clinical collaborator. The clinical collaborator is 

identified as “UCSD_NursePractitioner” in the conversation thread.    

To generate the12 information assessment surveys, I reviewed choice inquiries from 

Chapter 2 with the clinical collaborator. The ones that were too long, with too many responses, 

and were too low in trustworthiness and poster competence were excluded. Finally, I decided on  

12 conversation threads that covered a range of topics and were representativeness of various 

stages of diabetes self-management.   

Once the 12 conversation threads were finalized, the clinical content was developed with 

the collaborator by incorporating comments necessary to help answer the question in the 

inquiry. Lastly, a set of prior validated survey questions on content usefulness, information 

adequacy, and decision-making were adapted and added to the end of conversation threads to 

aid participant self-reflection and solicit feedback. As an example, participants were asked what 

they find useful or not used for in the information provided. They were also asked to rate on a 

Likert scale if the conversation thread provides relevant, comprehensive information, and if the 

information makes it easier for decision-making.  

Main surveys 

Main surveys for the RCT include a pre-survey, a post-survey, and a follow up survey.  

They contain identical psychosocial instruments on self-efficacy, self-care, and diabetes 
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distress. The pre-survey also includes participant demographic information while the post-

survey solicits additional feedback on overall study experience. These main surveys will be 

administered immediately before the study, immediately after the study, and then 2 weeks after 

the study. The validated instruments along with their respective measures are listed below 

(Table 4.1).  

Clinical indicators 

 Traditional clinical measures to assess the success of diabetes interventions include  

A1C, blood glucose, and blood pressure97. These clinical indicators for consented participants 

will be extracted from the EMR. Participant weight and height were collected in the main 

surveys and thus Body Mass Index (BMI) will be calculated and assessed along with the clinical 

indicators.  

Table 4.1: RCT study outcome measures. 
Measurements	 Survey/Source	

Psychosocial	

measures		

Self-efficacy	
Diabetes	Empowerment	Scale	Short	Form92,93	(DES-SF)	

(α	=	0.85)	101	

Self-care	activities	
Diabetes	Self-Management	Questionnaire	(DSMQ)		

(α	=	0.84)	94	

Diabetes	Distress	
Diabetes	distress	Screening	Scale	(DDS2)102	(α=0.93)	

95,96 

	Clinical		

indicators		

A1C,	Blood	glucose,		

Blood	pressure,	BMI	

	

Traditional	diabetes	intervention	success	clinical	

measures	97–99		

Information	

assessment	

Perceived	usefulness	

Information	adequacy	Trust	

Instrument	to	measure	user	perceived	service	quality	

of	information	presenting	web	portals		103,104 

Information	Seeking	Survey	Group	Instrument105	
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Interview protocol 

At the conclusion of the study, some participants will be selected for semi-structured exit 

interviews. The interviews protocol focuses on the feedback of the study process, participant 

information needs, decision-making process, and the wishes for diabetes self-care information. 

4.2.3: Study recruitment 

In-person recruiting 

Participant recruitment for the study started with in-person recruiting at UC San Diego 

Health System’s diabetes self-management clinics. I established rapport with the diabetes 

educator managing the clinics and was invited to introduce the project to other diabetes 

educators at their monthly meeting. After that, I gained permission to attend diabetes education 

classes at various clinics throughout San Diego. The diabetes education classes are offered to 

UC San Diego Health System’s patients when they are first diagnosed with diabetes. I attended 

the education classes weekly for a period of three months to understand patient experience 

regarding information needs. Having had the opportunity to establish credibility and introduce 

the project in-person, I enrolled 11 out of the 24 patients at the diabetes education classes. The 

enrollment rate was high but since the class volume is small (usually 3-6 attendants per class ), 

it was not an efficient way for high volume recruiting. Therefore, I started a mass emailing 

campaign.   

Mass emailing campaign 

Once a MailChimp mass emailing campaign was created, my next goal was to establish 

a broad yet targeted pool of candidates to recruit from. I focused on the UC San Diego Health 

System’s network of patients since they have established trust with UC San Diego, and I can 

gain access to their patient information, with IRB approval and patient consent.   
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The clinical eligibility criteria for participants included being diagnosed with type 2 

diabetes or pre-diabetes, or at risk for diabetes. These criteria were converted to ICD10 codes, 

which classify clinical conditions in the EMR.  Based on the ICD10 codes, a query was done 

EMR clinical database to filter patients meeting the eligibility criteria. The query resulted in a 

total of 27888 email recipients. After removing duplicate and non-working email addresses,  

9835 unique email recipients remained. Since the 24 participants recruited in-clinic appeared in 

the email list, they were removed during the email campaign. I sent a recruitment letter to the   

email recipients in batches of 2000 overtime to ensure manageability.  

Table 4.2: Participant clinical eligibility criteria and matching ICD10 codes. 

Eligibility	criteria	 ICD	10	codes	

At	risk/pre-diabetes	 ICD	10	R73.09	

diabetes	type	2	 ICD	10	E	11.65	(with	hyperglycemia	–	high	glucose)	

diabetes	type	2	w/o	

complications	

ICD	10	E	11.9	

Diabetes	Mellitus	Type	2	 ICD	10	E11 

 

Mass emailing campaign for the first batch of 1998 email recipients (2 email addresses 

no longer in use) resulted in 81 responses in eligibility forms (4.3% of response rate). 

Subsequent patches also maintained a response rate between 4-5%.   

4.2.4: Study execution 

The mass emailing campaign generated 456 study signups, out of which 69 were not 

eligible (under the age of 18, Type 1 diabetes, unknown condition, or no enough information to 

assess eligibility), and 201 were non-responsive. 186 participants from the email campaign 

enrolled in the study and 32 of them withdrew. With the 11 participants recruited in-person, 
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there were a total of 165 participants for the study and they were randomized into control (n=87) 

and test group (n=78).   

 

 
 

Figure 4.2: RCT study flow chart. 11 participants recruited at the diabetes clinic participated in 
the study. 155 recruited from email campaign enrolled in the study. A total of 165 participants 
were randomized into control and test groups in the RCT study. 
 

  
As soon as participants signed up for the study, they completed an eligibility 

questionnaire. For those who were eligible, an email was sent to them to confirm eligibility, 

provide study schedule and compensation details.    
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Figure 4.3: RCT study schedule for participants. The study includes 12 information assessment 
surveys, 3 per week for 12 weeks. Participants also complete a pre-survey, a post-survey, and a 
follow up survey immediately before, immediately after, and 2 weeks after the study. 
 

The study participants were instructed to complete the main surveys and 12 information 

assessment surveys. After the pre-survey, 3 information assessment surveys were sent to 

participants on Monday, Wednesday and Friday each week, for 4 weeks. A reminder was sent 

on Saturday. All 3 information assessment surveys for that week were due at midnight on 

Sunday. The following Monday, a weekly summary of task completions with compensation to 

date was provided to participants. Participants receive $10 for completing each main survey, $5 

for completing each information assessment survey. The rest $10 were incentives to encourage 

task completion.  
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4.3: Results 

4.3.1: Participant demographics 

In the demographic portion of the pre-surveys, participants were asked about gender, 

age, relationship status, education, employment, race/ethnicity, income and stage of diabetes 

journey. Slightly over half of the participants (53%) are between the age of 55 to 74, 60% of 

them female, 40% male. The top represented race is white/Caucasian (61%), followed by 

Hispanic (15%) and Asian/Pacifica Islander (11%). More than half of the participants are 

married (54%) with one third working fulltime and one third retired. The majority of the 

participants have some college or above (89%), with earnings distributed across income 

brackets. In terms of where they are on the diabetes journey, 9% participants identified 

themselves as newly diagnosed wishing to learn basics of diabetes management, 41% were 

intermediate wishing to learn strategies of managing diabetes, and 35% were veteran wishing to 

learn how to handle complications and burnouts. The average height for participants was 66.8 

inches (SD = 4.4) and the average weight was 297.8 pounds (SD = 53.8). The Body Mass Index 

(BMI) based on reported height and weight is 32.52 (SD=7.2). The difference in demographic 

categories between the control and test group was calculated106. Fisher test was used when 

data were categorical, and t-test was used when data were continuous. The control and test 

group did not show significant differences in age, gender, race, relationship, employment, 

income, education, diabetes journey stage, height, weight, or bmi values.  
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Table 4.3: RCT study participant demographic characteristics. 
 

Demographics  All Participants  
(N = 165) 

Control 
(N =87) 

Test 
(N=78) 

Age  
   18-24 
   25-34 
   35-44 
   45-54 
   55-64 
   65-74 
   75 or older 

 
5 (3%) 
10 (6%) 
22 (13%) 
30 (18%) 
46 (28%) 
41 (25%) 
11 (7%) 

 
3 
6 
13 
16 
21 
22 
6 

 
2 
4 
9 
14 
25 
19 
5 

Gender 
   Female 
   Male 

 
100 (60%) 
65 (40%) 

 
47 
40 

 
53 
25 

Race  
   American Indian or Alaskan Native          
   Asian / Pacific Islander                    
   Black or African American                    
   Hispanic                                   
   White / Caucasian                          
   Multiple ethnicity / Other	

 
3 (2%) 
18 (11%) 
11 (7%) 
25 (15%) 
100 (61%) 
8 (5%) 

 
1 
14 
4 
15 
51 
2 

 
2 
4 
7 
10 
49 
6 

Relationship status  
   Married 
   In a domestic partnership or civil union 
   Divorced 
   Separated 
   Widowed 
   Single, never married 
   Single, but cohabiting with a significant other 

 
89 (54%) 
4 (2%) 
22 (13%) 
3 (2%) 
8 (5%) 
27 (16%) 
12 (7%) 

 
46 
1 
9 
2 
4 
17 
8 

 
43 
3 
13 
1 
4 
10 
4 
 

Employment status  
   Disabled, not able to work 
   Employed, working full-time 
   Employed, working part-time 
   Not employed, looking for work 
   Not employed, not looking for work 
   Retired 

 
27 (16%) 
56 (34%) 
11 (7%) 
7 (4%) 
9 (5%) 
55 (33%) 

 
14 
30 
5 
3 
5 
30 

 
13 
26 
6 
4 
4 
25 

Income  
   $10,000 to $24,999    
   $25,000 to $49,999    
   $50,000 to $74,999    
   $75,000 to $99,999     
   $100,000 to $124,999   
   Prefer not to answer 
   Other             

 
24 (15%) 
25 (15%) 
29 (18%) 
13 (8%) 
18 (11%) 
21 (13%) 
35 (21%) 

 
11 
15 
19 
6 
9 
12 
15 

 
13 
10 
10 
7 
9 
9 
20 

Level of education   
   8th grade or less  
   Some high school, but did not graduate     
   High school degree or equivalent (e.g., GED) 
   Some college or 2-year degree       
   4-year college graduate     
   More than 4-year graduate        
   Other                         

 
3 (2%) 
2 (1%) 
8 (5%) 
54 (33%) 
38 (23%) 
54 (33%) 
6 (4%) 

 
2 
1 
4 
28 
18 
30 
4 

 
1 
1 
4 
26 
20 
24 
2 

Diabetes journey stage   
   Newly diagnosed. I want to learn the basics of diabetes 
management.                                                        
    Intermediate. I know the basics, and now I want to learn 
strategies to help me take control of my diabetes. 
    Veteran. I have learned it all, and now I need help handling 
complications, burnout, and the emotional aspects of 
diabetes.   
   Other  
   Missing data 

 
15 (9%) 
 
68 (41%) 
 
57 (35%) 
 
24 (15%) 
1 (1%) 

 
6 
 
33 
 
35 
 
13 
- 

 
9 
 
35 
 
22 
 
11 
1 
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Table 4.3: RCT study participant demographic characteristics, cont. 
 

Demographics  All Participants  
(N = 165) 

Control 
(N =87) 

Test 
(N=78) 

Height (in inches) 
   Median 
   Mean 
   Range 

67.00 
66.80  
57.00 – 82.00 

67.00 
67.09 
57.00 – 82.00 

66.00 
66.49 
58.00 – 79.00 

Weight (in pounds) 
   Median 
   Mean 
   Range 

 
200.00 
207.8  
99.00 – 375.00 

  
200.00 
208.9 
99.00 – 365.00 

 
203.50 
206.60 
114.00 – 375.00 

BMI 
   Median 
   Mean 
   Range 

 
31.01 
32.52  
17.56 – 51.55 

 
31.00 
32.39 
17.56 – 50.90 

 
31.14 
32.66 
19.97 – 51.55 

 

4.3.2: RQ 4.1 Psychosocial measures  

  The main surveys included 3 validated survey instruments to measure psychosocial 

outcomes: Diabetes Empowerment Scale-Short Form (DES-SF), Diabetes Self-Management 

Questionnaire (DSMQ), and Diabetes distress Screening Scale (DDS2).     

Diabetes Self-efficacy 

Diabetes psychosocial self-efficacy was measured through Diabetes Empowerment 

Scale. The self-efficacy score is the mean of the 8 items in the instrument. Participants in both 

the test group (with clinical expertise integrated) and the control group (without clinical 

expertise) demonstrated significantly higher self-efficacy after the study compared to before the 

study (p < 0.01). The effect was sustained through follow up. However, the change in self-

efficacy level was not significant between the control and the test group (Welch two ample t-test: 

t = -0.332, df = 123.37, p-value = 0.740). 
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Table 4.4:  Diabetes self-efficacy outcomes. 

	 	
Before	study		
self-efficacy	

	
After	study		
self-efficacy	

	
Follow	up	
Self-efficacy	

	
	Before	and	after	
(paired	t-test)	

	

Control	

	
3.633	

(n	=	87,	SD=	0.690)	

	
3.909	

(n	=74,	SD=0.610)	

	
3.966		

(n=	73,	SD	=	0.610)	

	
t	=	-3.572,		
df	=	72,		
p	<	0.001**	

	

Test	

	
	3.612	

(n=	73,	SD	=	0.610)	

	
3.936	

(n=	68,	SD=	0.711)	

	
3.986			

(n=70,	SD=	0.711)	

	
t	=	-3.031,		
df	=	66,		
p	=	0.003**	

 

                                                                 

Figure 4.4: Diabetes self-efficacy outcomes.   
Both test group and control group demonstrated significantly higher self-efficacy after the study 
compared to before the study. The effect was sustained through follow up. The change in self-
efficacy level was not significant between groups.  
     

Diabetes self-care activities 

Diabetes self-care activities were measured through Diabetes Self-Management 

Questionnaire (DSMQ).  Participants in both the test and the control group demonstrated 

significantly higher self-care scores after the study compared to before the study  (p < 0.01). 

However, the change in self-care outcomes was not significant between the control and the test 

group (Welch two sample t-test: t = -0.640, df = 129.02, p-value = 0.523). 
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Table 4.5:  Diabetes self-care activities outcomes. 

	 	
Before	study	
self-care	
	

	
After	study	
self-care	

	
Follow	up	
self-care	

	
Before	and	after	
(paired	t-test)	

	

Control	

	
6.360	
(n=87,	SD=	1.662)	

	
6.540	
(n=74,	SD=	1.575)	

	
6.712	
(n=73,	SD=	1.636)	

	
t	=	-2.213		
df	=	71,		
p	=	0.030*	

	

Test	

	

	
6.379	
(n=78,	SD=	1.857)	

	
6.827	
(n=68,	SD=	1.678)	

	
6.917	
(n=70,	SD=	1.678)	

	
t	=	-2.606,		
df	=	66,		
p-value	=	0.011*	
		

 

 

Figure 4.5: Diabetes self-care outcomes.   
Both the test group and control group demonstrated significantly higher self-care measures after 
the study compared to before the study. The change in self-care was not significant between 
groups. 
  

Diabetes distress scale 

Diabetes distress level was measured through Diabetes Distress Screening Scale. 

Participants in neither test group or control group demonstrated significant changes in distress 

level between before and after the study. The change in distress scale was not significant 
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between the control and the test group (Welch two sample t-test: t = 1.391, df = 134.22, p-value 

= 0.165).  

  
Table 4.6:  Diabetes distress outcomes. 

	 	
Before	study		
distress	scale		

	
After	study		
distress	scale	

	
Follow	up		
distress	scale	

		
Before	and	after	
(paired	t-test)	

	

Control	

	
2.667	

(n=87,	SD=	1.374)	

	
2.642	

(n=74,	SD=	1.396)	

	
2.644	

(n=73,	SD=1.406)	

	
	t	=	-0.252,		
df	=	71,		
p	=	0.801	

	

Test	

	
2.474	

(n=	78,	SD=	1.483)	

	
2.276	

(n=68,	SD=	1.371)	

	
2.254	

(n=70,	SD=	1.371)	

	
t	=	1.666,	
df	=	65,	
p=	0.101	

 

 

Figure 4.6: Diabetes distress outcomes.   
Participants in neither test group or control group demonstrated significant changes in distress 
level between before and after the study. The change in distress scale was not significant 
between groups. 
         

4.3.3: RQ 4.2 Clinical indicators 

140 participants consented to having diabetes relevant clinical indicators extracted from 

their EMR, where their clinical care data were deposited. Lab data including blood glucose and 

A1C, vitals data containing blood pressure were obtained over a span of 5 years and half, 
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between 04/2012 and 09/2017. Some participant data were missing due to conflicts with prior 

informed consent and missing information in database. Following the RCT protocol of collecting 

data within a 7-day window before and after the intervention, only 8 data points from 4 

participants qualified. The scarcity of qualified clinical data posed limitation to assess clinical 

effect of the RCT, but provided an opportunity to examine the trend and availability of clinical 

indicators relevant for diabetes care. Descriptive statistics are shown below.   
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Table 4.7: Descriptive statistics for clinical indicator data points.  

 

Entire collection period: 

 5.5  years (4/2012 – 9/2017) 

 

Blood Glucose 

 

A1C 

 

Blood Pressure 

 

Total number of data points 

 

2448 

 

838 

 

4131 

 

Number of participants with data points 

 (% out of all who consented) 

 

97 

(69.3%) 

 

96 

(68.6%) 

 

111 

(72.3%) 
 

Data points per participant 

 
Mean: 25.24 
Median: 13 
Range: [1, 253] 
SD: 40.90 

 
Mean: 8.73 
Median: 8 
Range: [1, 26] 
SD: 6.28 

 
Mean: 37.22 
Median: 27 
Range: [1, 153] 
SD: 33.43 

 

Study Running Period: 

5 months (4/2017 – 9/2017) 

 

Blood Glucose 

 

A1C 

 

Blood Pressure 

 

Total number of data points 

 

190 

 

80 

 

407 

 

Number of participants with data points 

 

64 

 

58 

 

83 

 

Data points per participant 

 
Mean: 2 
Median: 2.97 
Range: [1, 27] 
SD: 3.81 

 
Mean: 1.38 
Median: 1 
Range: [1, 3] 
SD: 0.64 

 
Mean: 4.90 
Median: 4 
Range: [1, 19] 
SD: 4.14 

  

Additionally in the EMR, 9 variations of blood glucose measures were observed. The 

variable exhibited both syntax and semantic variations. To ensure consistency, only data with 

lab name of “GLUCOSE” for blood glucose, and with lab name of “GLYCO HB(A1C) were 

included to demonstrate data trend.   
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Table 4.8: Syntax variations of clinical indicators from the EMR. 

Blood	glucose	 A1C	

GLUCOSE	 GLYCO	HB	(A1C)	

GLUCOSE	(POCT)	 HEMOGLOBIN	A1C	(POCT)	

GLUCOSE-LABCORP	 HEMOGLOBIN	A1C	/		

HEMOGLOBIN	TOTAL	-LABCORP	

GLUCOSE-QUEST	 HEMOGLOBIN	A1C-LABCORP	

GLUCOSE,	ART	 HEMOGLOBIN	A1C-QUEST	

GLUCOSE,	ART	RC	 		

GLUCOSE,	OTHER	 		

GLUCOSE,	VEN	 		

GLUCOSE,	VEN	RC	 	

 

 Blood glucose 

To provide a quick way to analyze data collection frequency and availability, I used 

visualization through boxplots and counts (see figures below). Majority of the participants have 

under 25 blood glucose data points on a yearly basis, over the entire duration of data collection 

allowed by the IRB. Two extreme outliers have data points in the 200 range. Closer inspection 

on the outliers showed intense and consecutive blood glucose data collection over several days, 

indicating possible hospitalization.   

Next I examined monthly data between April -  September 2017, which covered study 

periods for all participants consented to data collection.  Most participants have 1-2 data point 

per month. I decided on using sphere size to represent the counts of participants with specific 

data point counts. The visualization provided a quick overview of data availability, informing 
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compatibility with the research design. In this case, a significant amount of participants have 1 

data point on a monthly basis. 

  

  

Figure 4.7: Visualization of blood sugar data points for study participants. Yearly glucose data 
points were under 25 for most participants. Monthly glucose data points range between 1 to 2 
during the study period. 
 
          

A1C  

A1C is a common blood test to gauge how well diabetes patients manage their diabetes 

and is measured primarily to identify the three-month average plasma glucose concentration. It 

is usually taken twice a year107. It is expected that A1C data would be much more scare than the 

blood sugar data. As shown in the visualization, majority of the participants have 5 data points 
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or less on a yearly basis. A few participants had slightly more data points, with an upper limit of 

8. However the range of data for blood glucose was not observed for A1C. On a monthly basis, 

most only have 1 data point.  

 

  

 

Figure 4.8: Visualization of A1C data points for study participants. Yearly A1C data points 
range between 1 to 3 for most participants. The majority of the participants have 1 monthly A1C 
data point during the study period. 

  

Blood pressure 

Blood pressure is part of the vital sign data108 (or vitals for short) commonly measured at 

patient visits. Hypertension control is an important goal for type 2 diabetes patients, because 

high blood pressure increases chance for dangerous events such as heart attacks and 

strokes109.  Blood pressure data points are more evenly distributed compared to blood glucose, 
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with most of the participants having 2-12 data points, and the amount of people for the data 

point bracket were also even, as shown in the visualization below. During the active study 

running period, most participants have 1-2 data points. 

 

 

Figure 4.9: Visualization of blood pressure data points for study participants. Yearly blood 
pressure data points range between 2-15 for most participants. Monthly blood pressure data 
points for most participants range between 1 to 2 during the study period. 
  

BMI 

Body Mass Index (BMI) was obtained through participant self-reported data in main 

surveys. BMI was calculated using participant body weight and height. Neither test group or 

control group showed significant change in BMI values between before and after the study. The 
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difference in change in BMI between control and test was not significant (Welch two sample t-

test: t = 0.263, df = 127.4, p-value = 0.793). 

 

Table 4.9: Participant BMI outcomes. 

	 	

Before	study	BMI	

	

After	study	BMI	

	

Follow	up	BMI	

	

Before	and	after	
(paired	t	-test)	

	

Control	

	
32.389	
	

(n=87,	SD=	7.500)	

	
33.098	
	

	(n=74,	SD=	7.662)	
	
	

	
32.695		

	
(n=73,	SD=	7.465)	

	
t	=	0.289,		
df	=	71,		
p	=	0.773	

	

Test	

	
32.660		

	
(n=78,	SD=	6.833)	

	
32.290	

	
	(n=68,	SD=	6.962)	

	
32.100	
	

(n=70,	SD=	6.962)	

	
t	=	0.841,		
df	=	65,		
p	=	0.403	

 

 

Figure 4.10: Participant BMI outcomes. Neither the test group nor the control group showed 
significant change in BMI values between before and after the study. The difference in change 
in BMI between control and test was not significant. 
    
 

4.3.4: RQ 4.3 Information assessment  

The RCT included 12 information assessment surveys. Each information assessment 

survey contained a conversation thread chosen from the diabetes OHC, along with a series of 
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questions that assess the information. The control group received conversation threads as they 

are while the test group received them enhanced with clinical expertise provided by the clinical 

collaborator. 

Quantitative results 

The information assessment survey contained 10 questions that assessed information 

presented in the conversation threads through perceived usefulness, information adequacy and 

how well the information aided decision-making. Participants were asked to rate on a Likert 

scale of 1-7, with higher scores indicating more usefulness, satisfaction etc.   

Participants perceived the information presented with clinical expertise as significantly 

more up-to-date, unique, truthful, and they trusted the competence of the responders more 

(Welch two sample t-test, p<0.05). The information with clinical expertise also received 

significantly higher rating from participants on all three aspects of decision-making: the 

information improves effectiveness of decision-making, makes it easier to make a decision, and 

is useful for decision-making (Welch two sample t-test, p<0.05).  Lastly, participants rated 

information with clinical expertise significantly higher in overall satisfaction (Welch two-sample t-

test, p<0.01).  The statistics for the control group and the test group are shown below. 
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Table 4.10: Information assessment quantitative results. *p<0.05, **p<0.01 

 
Topic 

 
      Control 
    mean (SD) 
 

 
Test 

   mean (SD) 
 

 
P value 

Number of participants 87 78 - 

Number of data points 929 867 - 

 
The conversation thread provides relevant 

information. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.94 
(1.81) 

 
5.06 
(1.73) 

 
0.156 

 
The conversation thread provides up-to-date 

information. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.73 
(1.68) 

 
4.93 
(1.62) 

 
0.011* 

 
The conversation thread provides unique content. 

(1:strongly disagree; 7: strongly agree) 
 

 
4.50 
(1.70) 

 
4.75 
(1.60) 

 
0.001** 

 
The conversation thread provides comprehensive 

information. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.27 
(1.84) 

 
4.38 
(1.75) 

 
0.209 

 
I believe the conversation thread provides truthful 

information. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.99 
(1.65) 

 
5.26 
(1.59) 

 
<0.001** 

 
I trust the competence of the posters in the 

conversation thread. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.57 
(1.76) 

 
4.90 
(1.65) 

 
<0.001** 

 
The information improves the effectiveness of my 

decision-making. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.24 
(1.84) 

 
4.47 
(1.82) 

 
0.007** 

 
The information makes it easier to make my 

decision. 
(1:strongly disagree; 7: strongly agree) 

 

 
4.21 
(1.85) 

 
4.41 
(1.80) 

 
0.020* 

 
The information is useful in my decision-making. 

(1:strongly disagree; 7: strongly agree) 
 

 
4.31 
(1.92) 

 
4.57 
(1.85) 

 
0.003** 

 
Overall satisfaction 

(1:completely dissatisfied; 
7: completely satisfied) 

 

 
4.55 
(1.70) 

 
4.79 
(1.71) 

 
0.003** 
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Qualitative results 

In information assessment surveys, participants were also asked 1) what information is 

useful or not useful to them in the conversation thread 2) what kind of information would be 

helpful for their decision-making, 3) to explain their satisfaction rating. I performed thematic 

analysis of participant comments and developed themes surrounding contextualized 

preferences for OHC information. The control group desired expert content or input from health 

professionals, while the test group expressed that the clinical expertise should provide more 

explanation, be more personable, and bring value by confirming information. For all participants, 

the information was useful when it compared pros and cons, presented alternatives, presented 

personal experience, and had a combination of layman’s easy-to-understand responses and 

confirmation by medical professionals. When the information was irrelevant, contradictory, 

lacked facts, failed to establish trust, and contained no new knowledge, the participants found it 

not useful. 

 

To further understand participants’ decision-making challenges and gather design 

requirements to support decisional needs, semi-structured exit interviews were conducted with 

12 participants. The interview questions focused on information needs, challenges and wishes 

for informational support. The interviews ranged from 20 minutes to 1 hour in length. The 

interviewer reinstated information during conversations to confirm accuracy. All interviews were 

audio-recorded and then transcribed verbatim into text. I used the grounded theory approach110  

to identify salient and recurring themes from the interview data. The challenges experienced by 

participants included concerns for inaccurate and incomplete information, their individual 

constraints such as cost and phobia. Participants wished for professionally validated information 

with facts and narratives presented separately, as well as a new information delivered to them in 

a personable fashion.  
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4.4: Summary 

 Participants in the RCT showed improved psychosocial outcomes after the study in two 

measures, self-efficacy and self-care. The intervention effect was not statistically significant 

between the control and test groups. 

Information assessment showed the information enhanced with clinical expertise was 

ranked higher in all aspects of information assessment by patients, with 8 out of 10 metrics 

being statistically significant. Participants voiced concern for information lacking facts, accuracy, 

and comprehensiveness in the OHC environment. OHC information might contradict with other 

information sources participants receive, thus making the information not useful for decision-

making. On the other hand, participants found relevant, specific, and new content useful. While 

personal experience was valued, ‘refereed’ content is desired. The ‘refereed’ content refers to 

information validated by health professionals, a process discussed consistently in the qualitative 

data. The caveat to health professional input was that it has to meet patients’ expectation to 

“add value” by providing explanation and confirmation. As for information delivery, the content 

should be personable and easy to understand.       

The assessment also aimed to evaluate decision support from conversation threads with 

choice inquiries. Information enhanced with clinical expertise provided significantly more 

effective support for decision-making. Participants further commented on ways to aid decision-

making, through presenting alternatives and comparing pros and cons of choices. Lastly,  

decision-making was an “ongoing struggle” for diabetes patients. Participants expressed wishes 

to incorporate individual constraints beyond clinical considerations in decision support, such as 

medication costs, insurance, and personal fear.  

 

Chapter 4 is coauthored with Huh, Jina; Kim, Jihoon; El-Kareh, Robert; Vermeesch, 

Amber. The dissertation author was the primary author of this chapter. Chapter 4 contains 
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materials published in the companion of the 2017 ACM Conference on Computer Supported 

Cooperative Work and Social Computing, and in the proceedings of 15th European Conference 

on Computer Supported Cooperative Work Doctoral Colloquium, 2017.  Zhang, Jing. The 

dissertation author was the sole author of this material. 

 

 

 

 

 

 

 

 

 
 



 54 

Chapter 5: Discussion 

 A significant amount of diabetes patients seek health information online55,111 and an 

increasing amount of people go to OHCs for information55. But the quality of online health 

information varies widely112. To enhance and diversity information, I incorporated clinical 

expertise in OHC conversation threads pertaining to decision-making.  Information assessment 

generated positive results in favor of OHC content enhanced with clinical expertise, showing 

quantitative evidence to support patient preference to include clinician input in the online peer 

patient environment88–90. With over 50 million American adults using the Internet to make critical 

health decisions113, this finding is particularly relevant in demonstrating the benefit of clinical 

expertise in the patient decision-making context105. However caution has to be exercised since 

the source of clinical expertise was identified as “UCSD Nurse Practitioner” in the study. Prior 

research demonstrated the social norm of favoring authorities leading to over-valuing authority 

sources over peer-sourced content114. Qualitative analysis of patient comments provided 

directions on how to further improve the delivery of clinical expertise: with specific and updated 

information, in a personable, and easy to understand tone, and most importantly, providing 

validation and explanation.  

 Effective self-care decision-making has the potential to reduce the burden of chronic 

illness26. Patient decision-making research, however, so far has mainly been oriented towards 

discrete treatment decisions (e.g., whether to undergo a particular surgery). Decision-making for 

chronic illness self-care in contexts other than patient provider interaction, such as online health 

information seeking and peer patient interactions in social media, has been 

understudied26,81,115,116.  Chronic illness self-care decision-making is difficult to study because it 

is complex and intertwines with everyday life26,116. With access to rich personal self-care 

experience 50,51,  OHCs can help us understand historically underexplored contexts around 

patients’ daily decision-making processes.    
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The findings of this research presented the magnitude and diversity of decisional needs. 

This is the first attempt to quantify choice inquiries taking place in an OHC environment.    

Weymann et al. found blood sugar control, oral medication, and acute complication to be the 

most relevant treatment decisions needing support78.  Weymann’s patient population was a 

convenience sample of patients affiliated with the university hospital, and those in diabetes self-

help groups, while this research drew from 7 years of OHC data reflecting real-life issues. 

People expressed similar needs in the context of OHC, with medication, insulin, blood sugar 

control and complication accounting for half of the choice inquiries. Weymann et al’s study was 

done using a questionnaire with seven pre-defined decision areas, while this research allowed 

granularity when coding for choice inquiry topics. Much of chronic illness self-care has focused 

on treatment decision-making, medication compliance, and symptom control82.  Issues 

concerning the complexity of self-care decision-making is “less well understood” 26. The results 

from this research led to the identification of a broad range of issues containing the nuisances of 

everyday life. These issues are central to self-care and necessitate decision-making. For 

example, OHC members inquired about sugar substitutes because sugar substitutes help limit 

their sugar intake117 and there are many choices to choose from. Members also inquired about 

sugar free beer, cake recipes, diabetic friendly footwear, low-sugar fruit options, the best time of 

the day to check blood sugar, strategies to cope with food cravings, and ways to cope with 

medication side effects.  As such, this research answered the call and paved the way for “a new 

conceptualization of self-care decision-making in chronic illness”82 incorporating the complexity 

and uniqueness of patient decisions.  

Patient education traditionally aims at increasing compliance to physician-defined 

therapeutic aims and treatment strategies118. In contrast, patients have complex119 and 

individualized needs. Findings from this research revealed the various contexts and motivations 

that patients incorporate when considering choices82.  The diabetes OHC showcased many 

personal circumstances. Some examples include fear for needles which delayed a member 
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from switching to insulin, and concerns for having tattoos as a diabetic. The context of decisions 

provides useful insights81 to healthcare providers to understand more fully the unique 

circumstances and constraints of those they serve26,82. Patient education material can also 

benefit from incorporating individualized decision support to balance patients’ personal 

constraints82.   

In online communities, conversations have a critical role in contributing to the success of 

the community and individual members120.  People benefit from the presence and activity of 

other members121. Findings of response metrics to OHC inquiries showed 86 choice inquiries   

had lower response quantity. The findings implied that members’ choice inquiries received less 

than desired support, compared to the rest of the community inquiries. As a result, important 

problems concerning decision-making might not be discussed. When there is a lack of 

response, the members trying to gain information and support receive no benefit120. Inadequate 

response can lead to failed community interaction, resulting in unmet needs for the individuals87. 

Online community research examined various mechanisms to solicit responses, such as social 

psychology theories of social loafing and goal setting117, promoting group similarity and 

uniqueness122, and rhetorical strategies of incorporating self-introduction and staying on-topic84. 

This research helps us understand that those wishing to make decisions do not receive 

adequate information. The reason could be that peer responders exhibit caution in offering 

direct input that influence others’ decisions. Instead, they might redirect the poster for 

professional expertise33. Prior research found “see your doctor” responses discourage 

community participation33, leading to fewer responses. On the other hand, members might feel 

more encouraged in contributing in a non-decision-making context, as found in non-choice 

inquiries. Future work is called for to examine what led to the lower response metrics for choice 

inquiries. Since only quantitative response metrics have been examined, future research could 

benefit from assessing the quality and impact of responses through content review of inquiries 

and responses. This finding also indicated an opportunity to provide more support to inform 
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choice inquiries. Because the quality of decisions depends on the quality, quantity and variety of 

information presented during the decision-making process105, I developed an intervention to 

integrate clinical expertise in the responses. 

 Both the control and the test groups of the intervention showed improvement in 

psychosocial measures of self-efficacy and self-care between before and after the study. The 

study showed promising results in that exposing participants to relevant OHC discussions 

pertaining to decision-making, and further engaging them with reflection questions, had a 

positive impact on their psychosocial measures. However, research has shown that 

psychosocial measures such as self-efficacy can be influenced by several factors such as 

performance accomplishments, verbal persuasion and psychological state123,124. It was not 

known what other factors patients could have been exposed to during the course of the study. 

Future study could incorporate a baseline group with no OHC content administered to account 

for the psychosocial measure change as a result of time. The study was unable to show a 

benefit in self-efficacy, self-care, distress, or BMIs from the four-week intervention between 

groups. The study effects would likely be amplified by 1) engaging the participants with direct 

interaction with the responders and the clinician in the OHC conversation threads, or 2) 

engaging the participants to post and receive answers for their own choice inquiries regarding 

diabetes care.   

  With the adoption of EMRs, an increasing quantity of data have been deposited in the 

system, providing unprecedented opportunity for data reuse125.  In this research, with the help of 

EMR data, I was able to recruit from a targeted and broad pool of 9835 potential participants.  

The extraction process was timely and cost-effective126.  While EMR data reuse can reduce 

clinical research costs and inefficiency126, researchers also cautioned that EMR data from 

clinical settings may be “inaccurate, incomplete, transformed in ways that undermine their 

meaning, unrecoverable for research, of unknown provenance, of insufficient granularity, and 

incompatible with research protocols”125. EMR incompatibility can be described as lacking 
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consistency with research standards, in terms of timing, quality, and comprehensiveness125,127. 

This concept of “EMR data incompatibility” also applies to the context, where I attempted to 

analyze clinical indicators of the participants using retrospective EMR data. Clinical data 

collection and research data collection have different priorities. Patient clinical care data were 

collected by healthcare practices for clinical and billing purposes127. The characteristics of such 

data collection is that it is limited to what the healthcare providers believe is necessary, at 

intervals depending on clinical and non-clinical factors.  On the other hand, research protocols 

tend to be highly structured, and strict with inclusion and exclusion criteria125. The 

characteristics of research data collection is that it is thorough and rigorous, at pre-defined 

intervals125. And in my research, this incompatibility resulted in scarcity of clinical data available 

for the RCT.  This finding showed the importance of determining EMR data compatibility for the 

intended research126. In Chapter 4, I presented visualization as a method to inform EMR data 

compatibility. For example, the blood sugar visualization showed the majority of participants had 

fewer than 25 data points on a yearly basis. However there was a big range with outliers 

contributing to around 200 data points in some years. This knowledge can be used to assess 

likelihood whether adequate blood sugar data exist for a specific research purpose, such as for 

comparing diabetes interventions. The trend for each individual’s data count can also be visually 

analyzed to aid accessing compatibility with studies such as RCTs, where multiple data from the 

same patient need to be collected at different times. At the same time, caution should also be 

taken that patients contributing to more data points might be due to more sever conditions thus 

can potentially bias research.  

The scarcity of clinical data available for the RCT led to my exploration of EMR data 

compatibility through visualization. The implication is that more analytical methods, such as 

visualization techniques should be developed to overcome the limitation of EMR data reuse127  

On a final note, if research calls for quality recording of clinical data126 127, then the researchers 
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should plan clinical data collection in tandem with the intervention, aligning existing collection 

with the study schedule.  

Though patient decision-making takes place in various contexts with various degrees of 

patient involvement, this research in particular, contributes to understanding self-care decision-

making that happens in OHCs and informs how healthcare providers, educators, system 

developers, and researchers should approach supporting patients’ everyday decision-making 

process. In light of the findings, I propose developing an interactive decision aid for self-care 

choices enhanced with clinical expertise. Sepucha et al. illustrated the quality of the decision-

making process can be improved by helping patients feel informed about the options, as well as 

the risks, benefits, and consequences of the choices21,118. Guided by this measurement 

construct, we can develop an interactive decision aid constructed from existing responses and 

updated with ongoing responses. The choices and relevant patient experience will be extracted, 

and enhanced with clinical expertise. Since the mechanism of comparison is central in human 

decision-making128,  this process can be externalized by presenting choices with pros and cons 

and in an easy-to-compare format.    

The research has some limitations. First, since all RCT participants were recruited from 

the UC San Diego Health System, there might have been a bias due to only one healthcare 

setting and one geographic location being studied.  Second, the study intervention and outcome 

measures were delivered online, so only patients with regular internet access could participate. 

Thus, the study runs the risk of limited generalizability and of excluding a part of the diabetes 

population who could otherwise benefit from the intervention. Lastly, due to the scope of the 

study, data from one diabetes OHC was collected. Decisional needs of patients could also be 

expressed through other channels, such as during clinical encounters, in diabetes education 

classes, or through email and text between patients and healthcare providers. Future study can 

broaden the scope to include various data sources beyond the peer patient OHC environment.     
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