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Many patients need 
more help than 

clinicians can ever 
realistically provide 

during standard 
encounters.

Rubenstein LV et al.  Improving care for depression: There’s no free lunch.  Annals of Internal Medicine 
2006;145:544-546.

Dobscha SK et al.  Depression decision support in primary care: A cluster randomized trial.  Annals of Internal 
Medicine 2006;145:477+.
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Limitations
• Personnel
• Financial
• Tech infrastructure
• Proactive - reactive
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Care management improves outcomes
Peikes, D., et al. "Effects of care coordination on hospitalization, quality of care, and health care expenditures 
among Medicare beneficiaries: 15 randomized trials." JAMA 301.6 (2009): 603-618.



Why focus on “informal caregivers”?

• They’re already motivated

• May improve outcomes

• Clinicians want their involvement

Martire LM, Lustig AP, Schulz R, Miller GE, Helgeson VS.  Is it beneficial to involve a family member?  A meta-
analysis of psychosocial interventions for chronic illness.  Health Psychology 2004;23(6): 599-611.
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Diabetes mHealth system
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Clinic receives alerts 
about the patients’ 
worrisome signs and 
symptoms.  

Designated family member 
or friend receives an email 
or SMS with updates on the 
patient’s status.   

Patient receives 
automated call from 
mHealth system and 
reports information 
regarding their health.  

Based on the responses, 
the patient then 
receives self-
management advice.  



IVR Call Flow
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Sample IVR items

Many people have difficulty taking their medicine exactly as 
prescribed by their doctor.  How often would you say you took 
your diabetes medicine exactly as prescribed this past week?  

If you always …, please press “1”
…most of the time…  press “2”
…sometimes… press “3”
…rarely or never… press “4”.

During the past week, did you check your feet for sores, 
blisters and cuts every day?

If yes, press "1".  
If not, press "2". 



Sample message content

Patient message: 
I’m sorry to hear that you are having 
problems taking your medications.  If it 
is hard for you to remember to take 
them, consider getting a weekly pill box.  
Also, think about ways you can remind 
yourself to take your medicine by 
making it part of your routine.  For 
some people, it helps to put their 
medicine right next to their toothbrush 
or next to their coffee pot so they see it 
the same time every day. 



Sample message content

Patient message: 
I’m sorry to hear that you are having 
problems taking your medications.  If it 
is hard for you to remember to take 
them, consider getting a weekly pill 
box.  Also, think about ways you can 
remind yourself to take your medicine 
by making it part of your routine.  For 
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CarePartner message:

PROBLEM: Your partner reported that [he/she] has not 
been taking their medications as prescribed by their 
doctor.

WHAT IT MEANS:  Medication is an important part of the 
treatment for depression.  Your partner may be having 
side effects or have some other reason for not taking 
his/her medications.

HOW YOU CAN HELP: Please call your partner to discuss 
this. Try to understand why he/she is not taking their 
medications as prescribed.  It may help to remind your 
partner that medications for depression need to be taken 
every day for several weeks for them to work, and 
patients should keep taking them to prevent worsening 
symptoms even if they are feeling better.  If your partner is 
having side effects, please encourage him/her to talk to 
his/her doctor as there are usually ways to minimize side 
effects.

Patient message: 
I’m sorry to hear that you are having 
problems taking your medications.  If it 
is hard for you to remember to take 
them, consider getting a weekly pill box.  
Also, think about ways you can remind 
yourself to take your medicine by 
making it part of your routine.  For 
some people, it helps to put their 
medicine right next to their toothbrush 
or next to their coffee pot so they see it 
the same time every day. 



• n= 303 (72%; 16 VA clinics)

• Option to participate with informal caregiver (39%)

• 3-6 month (36% / 64%) program



Effect of time on self-management

p = 0.008
p < 0.001

p < 0.001

p = 0.002

p < 0.001



Association between adherence and having CP:

OR = 1.83 (1.10-3.02, p = 0.018)



• Test mHealth diabetes self-
management intervention

• Target n: 284 triads

• Recruitment

• Randomize at triad level

• Outcomes

• Glycemic control

• Self-rated health

• Medication adherence

• Diabetes-related distress

Current RCT 



clinicaltrials.gov identifier:  NCT01684709



Midtrial progress

• Enrolled and randomized

– 250 patients

– 250 CPs

– 90 ICGs

• Completers @ 6 months: 189

• Attrition: 10% (n=5 / 3% @ 6mo)



Baseline associations



Pearson correlations 
between Month 6 outcomes



Primary outcomes (ITT)

Multivariate:  

Wilk’s Λ = 0.91, p = 0.022



Primary outcomes (ITT)

• Univariate: 

– OLS regression  of group on outcome

– Unstandardized regression coefficients



Post hoc exploration

• Illness

– On insulin

– Glycemic control

– Comorbidities

• SDSCA outcomes

– Diet

– Physical activity

– BG testing

• Demographic

– Gender

– Minority

– Low income

– Living alone

• Psychological

– Baseline distress

– Health literacy



Implications



• 70% patients can enroll w/ informal caregiver

• 82% completion of weekly IVR calls

The only HIT/mHealth service 
that engages both 

patients and caregivers 
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Implications

• mHealth + caregiver support improves:

– Self-rated health 

– Medication adherence

– Possibly DRD (emotional) 

• Glycemic control & general DRD:

– Longer exposure

– Supplementary strategies

– May not respond



Limitations

• Partial sample

– Highest-risk patients

• Hospitalization, clinic nonattendance

• Poor baseline mental health

• Partial timeline

• Self-report (mostly)

• Control arm

• Analysis 

• Optimal dose remains unknown



Barriers to recruiting clinics

• Practice transformation

– Omnibus Rule

– Meaningful Use EHR

– ACA

– ACOs

– PCMHs 

• Administrative

– FWA, IAA, DSA

– HS certification
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Patient perception of mHealth-assisted caregivers

Effects on household members and in-home caregivers 

Implementation in LMIC clinical settings

Other interactive technologies besides IVR

Adaptive systems (machine learning)

mHealth-assisted CHWs

Several ongoing RCTs (diabetes, depression, CHF, etc.)
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