
eAppendix A. Description of Autopend Order Functionality and the Health Maintenance Topic 

System  
 

Conceptually, the Health Maintenance Topic system sends reminders through the portal to 

patients who are due for routine, preventative lab tests based on current guidelines. Providers are 

required to review and authorize each lab test order. Before the addition of the Auto-pend order 

functionality, when an EHR alert for an upcoming lab was triggered, an HMT reminder with the 

default content was sent directly to the patient. This reminder instructed patients to check a 

website (“Tests Ordered page”) to see if their lab tests had been ordered and if not, to contact 

their provider. In this case, the provider would place the order or not, performing the entire 

workflow manually, and then contact the patient. During this time, providers were not notified 

directly by the HMT system that their patients were due for a lab. The possible mechanisms by 

which they learned about upcoming lab tests were i) when contacted by a patient; or ii) if the 

provider happened to open the patient’s Epic chart, perhaps during an Office Visit, and noticed 

the Health Maintenance due alert in the patient header bar.  

 After the addition of the Auto-pend order functionality, when an EHR alert for an 

upcoming lab was triggered, the auto pend algorithm automatically created or “pended” the lab 

order, included a diagnosis code, and sent the prepared lab orders to the provider’s in-basket 

folder for pre-authorization. If the provider approved the order, an HMT reminder with the auto-

pend content was sent to the patient stating their clinician had already ordered their lab tests and 

they could proceed directly to the lab. If the provider declined or ignored the in-basket message, 

an HMT reminder with the default content was sent to the patient. Providers may have declined 

the in-basket message because they had already ordered it in another encounter, they no longer 

thought the patient needed it, they disagreed with the recommendation, or they knew the patient 

had received a test outside of the medical system or they were no longer a patient. Providers may 

have ignored the order because they were overwhelmed by other in-basket messages and they 

didn’t bother to read these messages because they were a lower priority than keeping up with 

more time sensitive medication refill requests, secure-messaging requests, and lab results.  

 From the patient perspective, the Auto-pend order functionality enabled providers to pre-

authorize labs, removing the need to check an additional website and follow up with the office 

for lab order placement. From the provider perspective, the functionality facilitated patient 



management between visits and reduced the cognitive burden and workflow interruptions of 

completing extra data entry tasks, especially during the visit. eAppendix B provides an overview 

of the HMT system before and after the Auto-pend order functionality, along with the provider 

and patient actions required to complete a lab.  

 Autopend vs usual HMT reminder content: HMT reminders with autopend content stated, 

“your clinician has ordered” while the reminders with the usual content included, “you are due 

for.” The first step listed in this reminder was for patients to visit the lab, while reminders with 

the usual content had patients first check the Tests Ordered (eAppendix C) webpage in the 

patient portal, and if no order existed, they either reminded their care team (Post-period) or 

contacted their care team’s office (Pre-period) for a lab order to be placed, depending on the 

period. The autopend content also included language about visiting the Tests Ordered webpage, 

but only for the purpose of providing background information and pre-test instructions, such as 

fasting requirements.  

 Timing of the autopend order functionality: Seven days before the lab was due, the 

system-generated lab orders were routed to a ‘HMT Autopend Order’ folder in the provider’s In-

Basket for review. Once the provider approved or rejected the order, a tickler email and a patient 

HMT reminder message with the corresponding content was sent. The system also searched for 

any HMT services that were overdue or would be due within the next 30 days or and added these 

services to the current reminder. If the HbA1c lab test was not completed, the patient received a 

reminder one day and 30 days after it was overdue. There was a maximum of 37 days between 

the “first” patient HMT reminder and the final reminder. Once the patient completed the lab, the 

next due date was set for 6 months in the future, unless it was manually overridden to 3 months. 

Approved orders expired after 365 days.  

 
 



eAppendix B. Patient and Provider Actions Required to Complete an HbA1c Test Before and 

After the Autopend Order Functionality 
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eAppendix C. Examples of HMT Reminders With Autopend and Usual Content Sent to Patients    
 

Pre-period Post-period 
Usual HMT Reminder  Usual HMT Reminder  Autopend HMT Reminder  

Dear Patient Name, 
 
You are due for the following: 
 
-----  Glycohemoglobin, a test 
for your blood sugar 
 
Please check the [Tests 
Ordered] page to see that lab 
orders have been placed. 
 
If not, please [contact your 
care team's office] to obtain 
lab orders for these tests prior 
to coming to the lab. 
 
No appointment is necessary 
for the lab. For lab locations 
and hours of operation, click 
here. 
 
If you have completed your 
lab tests recently, please 
disregard this message. 
 
Healthy regards, 
Your Health Care Team 
 

Dear Patient Name, 
 
As a proactive part of your 
routine care, our records show 
that you are due for your: 
 
--  Glycohemoglobin 
 
Please follow these steps: 
 
• Visit the [Tests Ordered 
page] for more information 
about the test(s) and specific 
pre-test instructions. 
 
• If no order exists, [message 
your care team] to ask that a 
lab order be placed if you have 
not done so already. 
 
• If you have had your test(s) 
completed recently at a non-
Sutter Health affiliated lab, 
please let us know when and 
where so we can [update your 
health record]. 
 
• If you would like to see your 
clinician, [make an 
appointment]. 
 
• If you have any questions, 
call or [contact your clinician]. 
 
We hope you find this health 
reminder helpful. Please 
disregard this message if you 
have already scheduled or 
completed your lab test(s). 
 
 Healthy regards,    
 My Health Online Care Team   

Dear Patient Name, 
 
As a proactive part of your 
care, your clinician has 
ordered the following lab 
test(s).  
 
 --  Glycohemoglobin, a test 
for your blood sugar 
 
Please follow these steps: 
 
• Visit a Sutter Health 
affiliated lab for your lab 
test(s). You will need to 
provide your name and show a 
photo ID. 
 
• Visit the [Tests Ordered 
page] for more information 
about the test(s), specific pre-
test instructions or any 
additional lab tests. 
 
• Please check with your 
health plan to verify that the 
test being ordered is covered 
by your health insurance. 
 
• If you have had your test(s) 
completed recently at a non-
Sutter Health affiliated lab, 
please let us know when and 
where so we can [update your 
health record]. 
 
• If you have any questions, 
call or [contact your clinician].  
 
We hope you find this health 
reminder helpful. Please 
disregard this message if you 



  have already scheduled or 
completed your lab test(s). 
 
 Healthy regards,      
My Health Online Care Team   

 



eAppendix D. Unadjusted Cumulative Percentages of Read HMT Reminders and Completed 

A1C Laboratory Tests for Read HMT Reminders, by Period and HMT Reminder Content 

 

 
All preautopend period HMT reminders included Usual content. In the postautopend period, 

87.0% of the HMT reminders included Autopend content; 13.0% included Usual content. 

eAppendix C includes examples of Autopend and Usual HMT Reminder Content. The 

denominator for the percentage of completed A1C laboratory tests included all HMT Reminders 

read within 6 months.  
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eAppendix E. A1C Laboratory Test Completion Associated with HMT Reminder 
Characteristics 
 

 Pre-period                                  Post-period 
HMT Reminder Content: Default 

(n=6,329) 
Total Default 

(n=1,208) 
Autopend 
(n= 8,093) 

Total 

Reminder Read or Not: Read Not Read  Read Not Read Read Not Read  
HMT Reminders, # (%) 5,394 

(85.2) 
935 (14.8) 6,329 937 

(77.6) 
271 

(22.4) 
6,380 
(78.8) 

1,713 
(21.2) 

9,301 
 

Lab Completion (%) 83.4 68.6 81.2a,b 69.6 40.6 84.2   55.2 76.1a,b 
Time to Completion, Days         
     Median 44 77 48a 47 90 35 75 40a 
     [25th, 75th] [15,101] [32,148] [17,106] [20, 98] [42, 149] [12, 75] [33, 120] [14, 85] 

aP-Value (Pre- vs Post-Total) <0.001 
bPlease note that the post-period estimate is subject to some right-censoring of the data, because 

even with the 6 month follow-up period, patients in the postautopend period did not have the 

same amount of time to complete labs. 

 
 
 



eAppendix F 

A. Adjusted Cox Proportional Hazard Model of the Likelihood of A1C Laboratory Completion   
 Hazard Ratio [95% CI] 
HMT reminder characteristics   
     Postautopend period 0.974 [0.792-1.197] 
     Read Reminder 1.767*** [1.631-1.915] 
     Postautopend X Read Reminder 1.375*** [1.244-1.520] 
     Read Reminder X Time to Read 0.998*** [0.998-0.999] 
     Postautopend X Read Reminder X Time to Read 0.998*** [0.998-0.999] 
Patient characteristics   
    Age 1.008*** [1.006-1.010] 
    Female 0.932** [0.891-0.974] 
    Asian 1.088*** [1.036-1.142] 
    Hispanic 1.097* [1.015-1.186] 
    Other Ethnicity 1.050 [0.981-1.123] 
    Unknown Ethnicity 0.917 [0.828-1.015] 
    HMO Insurance 1.137*** [1.074-1.203] 
    Medicaid Insurance 1.062 [0.892-1.263] 
    Medicare FFS Insurance 1.138*** [1.067-1.214] 
    Medicare HMO Insurance 1.234*** [1.116-1.365] 
    Unknown Insurance 0.208*** [0.181-0.240] 
    Charlson Comorbidity Score 0.997 [0.982-1.012] 
PCP characteristics   
     Female 1.000 [0.957-1.044] 
     Family Medicine 1.007 [0.967-1.049] 
     Other Department 0.737** [0.593-0.917] 
N (HMT Reminders) 15,630 
n (Unique Patients) 8,792 

Notes: Results are also adjusted for quarter fixed effects. Omitted categories include White, PPO 

Insurance, and Internal Medicine Primary Care Provider. The ‘X’ indicates that the two variables 

were multiplied together for an interaction term.  
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

  



B. Adjusted Cox Proportional Hazard Model Results with Coefficients Estimates 
 Marginal 

Effects 
[95% CI] 

HMT reminder characteristics   
     Post-period -0.027 [–0.233 to 0.180] 
     Read Reminder 0.569*** [0.489-0.650] 
     Post-period X Read Reminder 0.319*** [0.219-0.419] 
     Read Reminder X Time to Read -0.002*** [–0.002 to –0.001] 
     Post-period X Read Reminder X Time to Read -0.002*** [–0.002 to –0.001] 
Patient characteristics   
    Age 0.008*** [0.006-0.010] 
    Female -0.071** [–0.115 to –0.026] 
    Asian 0.084*** [0.035-0.133] 
    Hispanic 0.093* [0.015-0.171] 
    Other Ethnicity 0.048 [–0.019 to 0.116] 
    Unknown Ethnicity -0.087 [–0.188 to 0.015] 
    HMO Insurance 0.128*** [0.071-0.185] 
    Medicaid Insurance 0.060 [–0.114 to 0.234] 
    Medicare FFS Insurance 0.130*** [0.065-0.194] 
    Medicare HMO Insurance 0.210*** [0.109-0.311] 
    Unknown Insurance -1.570*** [–1.711 to –1.429] 
    Charlson Comorbidity Score -0.003 [–0.018 to 0.012] 
PCP characteristics   
     Female 0.000 [–0.043 to 0.044] 
     Family Medicine 0.007 [–0.034 to 0.048] 
     Other Department -0.305** [–0.523 to –0.086] 
N (HMT Reminders) 15,630 
n (Unique Patients) 8,792 

Notes: Results are also adjusted for quarter fixed effects. Omitted categories include White, PPO 

Insurance, and Internal Medicine Primary Care Provider. The ‘X’ indicates that the two variables 

were multiplied together for an interaction term.  

* p < 0.05, ** p < 0.01, *** p < 0.001 

 
 



eAppendix G. Adjusted Adjusted Likelihood of A1C Laboratory Completion as a Function of 3 

HMT Reminder Characteristics  

 

   
Derived from a Cox proportional hazard model with interactions between the variables 

Postautopend Period, Read HMT Reminder, and Time to Read. The Postautopend Period 

variable indicated HMT Reminders with both Autopend and Default content. The model was 

adjusted for patient’s sex, self-reported race/ethnicity, age, insurance type, Charlson Comorbidity 

Score, provider sex and specialty, and quarter fixed effects (eAppendix F). 
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