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1 | INTRODUCTION: MINDING THE
GAP-4 M AND SOCIAL DETERMINANT
COMMUNITY BASELINES

The call for age friendliness has been championed by numerous
organizations. The World Health Organization, John A. Hartford
Foundation, Institute for Healthcare Improvement (HI), American Hos-
pital Association, and numerous others have envisioned age friendly
cities, communities and health systems.>~2 This call has resonated in a
variety of interdisciplinary contexts including education,* nursing,’
pharmacy,® audiology’ and oncology.®’ Age-friendly health care has
also spanned the continuum of care in ambulatory,’® emergency

department,11 hospital,12 “minute clinic”,*®

and even rural settings.**

The success of the age friendly movement has led to an endeavor
to create an age friendly ecosystem including age friendly public
health systems with a focus on population health, and social determi-
nants of health (SDH).*>*¢ Age-friendly public health initiatives have
ranged from homelessness and elder abuse,'” poverty,*® to teaching
kitchens'? and public transportation.2°2122 Despite these, knowledge
regarding specifics of the “4 M's” (“mentation”, “mobility”, “medica-
tions”, and “matters most”) of Age-Friendly Health systems amongst
clinicians has remained limited.?®

One reason for this paradox may be lack of clinician awareness
regarding baseline levels of “4 M" clinical quality care gaps in their com-
munity settings. In our own local community, around the Cleveland Clinic
Health System (CCHS), while surveys of age friendliness have been per-
formed in neighboring cities,2* these have not been through the 4 M lens.

Technology may help to efficiently and accurately identify 4 M
care gaps. However, age friendly technologies have hitherto been

2526 mobility?” or hospital based electronic

focused on patient portals,
medical records (EMR's) where adoption of structured 4 M frame-
works has remained low.?8

The Area Deprivation Index (ADI) ranks neighborhoods by
socioeconomic disadvantage at state and national levels. It includes
domains of income, education, employment and housing quality.?’
Correlations between ADI and function,*® multi-morbidity>*~°
including COVID 19%¢ as well as utilization®”*® are well established.
To our knowledge, only very novel 4 M based age friendly technology
efforts have harnessed ADI to establish social determinant of health
(SDH) needs, in addition to clinical, for community older adults.

In this commentary, we describe the development of an elec-
tronic population health dashboard that identifies baseline demo-
graphic and clinical 4 M characteristics for an older adult community
in Ohio served by CCHS, and geo-locates patients to zip codes with

the highest ADI.

2 | OURRESPONSE: AN ELECTRONIC AGE
FRIENDLY 4 M POPULATION HEALTH
DASHBOARD (“AF4MD”)

An electronic Age Friendly 4 M population health dashboard
(“AF4AMD”) was designed as follows: The target population consisted
of community dwelling older adults with primary residence in Ohio,
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completion of an office or virtual visit between 2016 and 2021 at the
CCHS and age range between 61 and 110. Patients were categorized
by gender, race, age bands with 10 year ranges and using the 4 M
framework.

The AF4MD was constructed via aggregation of demographic,
geospatial, and clinical data sourced from the EPIC EMR (Figure 1).
Connections were built between population health and proprietary
risk management metrics using Teradata (relational database manage-
ment system) and Tableau (visual analytic software). The 4 M catego-
ries were defined as follows; “Mentation” by ICD-10 codes F03.90
and F03.91 on EMR problem lists; “Mobility” by EMR documentation
of either two or more falls or one or more fall with injury in the
last 12 months, or patients utilizing ambulatory assistive devices;
“Medication” defined as any patient with 10 or more currently active
medications in the EMR; “Matters Most” as completion of an Advance
Care Planning (ACP) discussion between 2019 and 2021 using
Current Procedural Terminology (CPT) codes 1123F and 1124F and
Healthcare Common Procedure Coding System (HCPCS) codes of
99,497 and 99,498.

Populations were mapped geographically by zip codes of primary
residence including by highest ADI (highest average decile for the
state) as a marker for elevated SDH needs. This enabled the creation
of a geospatial heat map, identifying population densities within dif-
ferent zip codes (please see Figure 2).

Reported variables included demographics; by age band deciles,
gender, race, residence in “highest ADI” and “non-highest ADI” zip

codes and by “M” domain. All aforementioned variables were also

reported for within “highest ADI” and “non-highest ADI” zip codes.
All patient populations were de-identified and descriptive statistics

from cross sectional analysis reported in aggregated form.

3 | AF4MD DEMOGRAPHIC,4 M AND SDH
HIGHLIGHTS

The AF4MD had a total of 438,146 patients meeting inclusion criteria
with the following age band distribution: 161,481 patients (36.85%)
ages 61 through 70: 186, 424 (42.54%) of ages 71 through 80;
74,590 (17.02%) of ages 81 through 90; 15,309 patients (3.49%) ages
91 through 100; 342 patients above age 100 (0.08%).

Gender distribution of overall dashboard population was 192,669
female (43.97%) and 245, 452 male (56.02%) and 35 other (0.01%).
Race distribution was 36,271 White (83.82%), 43,931 African
American (10.03%) (Who constitute 12.41% of the Ohio population),
4298 Asian (0.98%), 20,024 other (4.57%).

The target population satisfied conditions for single M domains as
follows: 84,596 (19.31%) of patients only met conditions for Mobility;
52,094 (11.89%) only met conditions for Medication; 956 (0.22%)
only met conditions for Mentation; 749 (0.17%) only met conditions
for Matters Most (Figure 3 depicts the distribution of single “M”
domain populations as well as selected combination M domains).

The impact of the low percentages of Mentation and Matters
Most on combination M descriptions was significant. As shown in

Figure 3, an example is the Medication and Mobility combination of

4 M - Population Summar

4C Indicator Mentation Mobility Medication What Matters Most VB Contract Ind High ADI Zip-Codes? ¥ Age Sub Group Pat Zip
Patients Seen by Geriatrics, Last 12
igib ient + Months' 417,770,
e s (94.20%)
(1.60
Value Based Contract Patients§ Highest ADI Patients
Age Sub Gro 0 B Co and Tota A ADI Regio ghest ADIR and lota
61-65 29,232 29,232 61-65 2,722 26,510 29,232
66-70 133,574 66-70 11,909 66 133,574
71-75 115,654 71-75 9,616 06,038 115,654
76-80 4,046 74,046 76-80 5,889 74,046
81-85 48,553 48,553 81-85 4,261 44,292 48,553
86-90 26,732 26,732 86-90 2,640 24,092 26,732
91-95 12,157 12,157 91-95 1,322 10,835 12,157
96-100 3,163 3,163 96-100 415 2,748 3,163
101+ 368 368 101+ 69 299 368
443,479 443,479 38,843 404,636 443,479
FIGURE 1 Age friendly 4 M population health dashboard (AF4MD) screenshot. T Denotes patients seen by Geriatric within the most recent

12 month period.  Denotes patients never seen by Geriatrics. § Operational indicator to flag aggregate patient participation in a value-based
contracts - Set to omit identification of value-based contract participation in order to satisfy operational privacy and inclusion of dashboard figure

[Color figure can be viewed at wileyonlinelibrary.com]
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FIGURE 2 Age friendly 4 M population health dashboard (AF4MD) geospatial heat map of older patients living in highest area deprivation
index (ADI) zip codes (shaded) with medication flag (Ten or greater medications) and never seen by Geriatrics filters [Color figure can be viewed at

wileyonlinelibrary.com]

14.07% which decreased to 0.33% when Mentation alone was added
and 0.29% when Matters Most alone was added. Similar impact of
Mentation and Matters Most domains was seen for all 12 permuta-
tions of the Age Friendly 4 Ms.

An overall 131 (0.03%) of patients met conditions for all 4 M's
and 232,025 (52.96%) of patients met conditions for none of the 4 M
categories.

By geospatial location, 38,520 patients (8.79%) were residents of
highest ADI zip codes and 399,626 patients (91.21%) were residents
of non-highest ADI zip codes.

Of the total A4MD population, 94% had never seen the
Geriatrics team.

Table 1 shows the percentage distribution of patients residing in
highest ADI and non-highest ADI sub-populations by “M” domains,
gender and race (as opposed to for the total dashboard population).

Race distribution of the highest ADI and non-highest ADI sub
populations was as follows: 20, 843 (54.11%) of highest ADI and
23,373 (5.85%) of non-highest ADI were African American; 15,564

(40.4%) of highest ADI and 354,020 (88.59%) of non-highest ADI
were White. Asian, Hispanic and “Other” populations were similar
between highest ADI and non-highest ADI zip codes.

It is not possible with our electronic dashboard to establish any
association. However, this observation of co-occurrence of highest
ADI zip codes with a greater African American population should
inform health care policy and population health research. Similar
trends linking ADI with African American race and even COVID
19 outcomes have been observed.*’

To our knowledge this is the first use of technology to identify
baseline characteristics for community dwelling older adults based on
a combination of “4 M”, demographic and SDH variables via an elec-
tronic dashboard. To date, use of technology for age friendly initia-
tives has spanned EMR based 4 M documentation in the hospital and
long-term care settings,?® clinician to clinician videoconferencing
around Mentation in the long term care setting in ECHO-Age*®*!
and patient portal technologies.?>?® Therefore it is not possible to

compare our AF4MD with other studies.
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FIGURE 3 Age friendly population health dashboard (AF4MD) population by 4 M domain documentation in EMR [Color figure can be viewed

at wileyonlinelibrary.com]

TABLE 1 Highest area deprivation index (ADI) and non-highest
ADI zip code age friendly 4 M population health dashboard sub
populations by 4 M domains and demographics®

Highest
ADI zip codes
100, (0.26%)
5611, (14.57%)
213, (0.55%)

Non-highest
ADI zip codes

649, (0.16%)
46,483, (11.63%)
1292, (0.32%)

Demographics
Matters most only
Medication only

Mentation only

Mobility only 7332, (19.03%) 77,264, (19.33%)
All 4 M domains 28, (0.07%) 103, (0.03%)
Female 22,996, (59.7%) 222,456, (55.67%)
Male 15,523, (40.3%) 177,146, (44.33%)
Other 1, (0.00%) 24, (0.01%)
Caucasian 15,564, (40.4%) 354,020, (88.59%)

African American 20,843, (54.11%) 23,373, (5.85%)

Asian 413, (1.07%) 3898, (0.98%)
Hispanic 1, (0.00%) 5, (0.00%)
Other 1700, (4.41%) 18,335, (4.59%)
Total 38,520, (100%) 399,626, (100%)

?Percentages here represent percentages of the total highest ADI and
non-highest ADI sub-populations respectively.

There is however a compelling contrast between the “4 M" base-
lines characteristics by individual “M” domains generated for AF4AMD
compared to both Ohio and national metrics illustrating actionable
4 M clinical gaps. As regards Mentation, 11.2% of Ohio residents
above age 65 were reported in 2019 as having cognitive decline*?
compared with the AF4MD 0.22%. This importantly underscores that
AF4MD dementia identification rates are significantly lower than the
state averages despite the prevalent challenges of poor dementia

identification and documentation being common to both populations.

This difference will be the impetus for active patient outreach to con-
nect AF4AMD patients to Cleveland Clinic Geriatrics for closing the
Mentation (and other 4 M) clinical identification gaps.

Per the Center for Disease Control (CDC), 36 million older adults
had a fall in 2018 resulting in injury in 8 million cases. The prevalence
of annual falls for Ohio is 25.7% with a national fall average of 28%.%*
This is in alignment with our dashboard Mobility M of 19.31%.

Polypharmacy in the elderly has been extensively described as
being related to falls and increased hospital utilization.***° There is
significant heterogeneity in the literature re: polypharmacy's defini-
tion ranging from a count of two to eleven medications with one
systematic review describing 46.4% of included studies using a
definition of five or more medications.** Our dashboard used a
definition of 10 or more medications to identify those older patients
at highest risk of “hyper-polypharmacy” (> 10 medications) which
is significantly increasing over time.*®*” The heterogeneity of
polypharmacy definitions also leads to significant variability in the
literature for estimated polypharmacy prevalence rates. It is
challenging therefore to compare the 11.89% of AF4AMD patients
meeting our definition of polypharmacy with other studies. Patient
outreach to evaluate how much of this polypharmacy is inappropri-
ate per the Beers criteria*® and warrants “deprescribing” efforts will
be important. To our knowledge, there are no polypharmacy preva-
lence statistics for the state of Ohio. The AF4MD may help address
this research gap.

Every patient should be asked “What Matters Most” to them.
The “Matters most” dashboard percentage of 0.17% is significantly
less than the ideal of “Matters most” conversations for every patient.
It is also much lower than the reported ACP conversation and billing
percentages in the literature varying from 13% to 74%.%%*° Our low
“Matters Most” results may be secondary to poor documentation,
patient and clinician discomfort or lack of awareness regarding the

value of ACP which itself has been questioned recently.®*>2
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4 | AF4MD LIMITATIONS

Limitations included 4 M definition heterogeneity in the literature as
described. This calls for standardization of 4 M definitions across Age
Friendly Health Systems. Our AF4MD was dependent upon the com-
pleteness and quality of EMR 4 M documentation. Specifically, Men-
tation and Matters Most evidenced very low documentation. The
Mobility definition does not account for specific number of falls per
year nor mobility promoting interventions (A4MD was designed to
capture community baselines not interventions). The Medications “M”
did not allow confirmation that EMR medication lists were necessarily
all being actively filled. Matters most definition included ACP billing
which has been found to be low nationally, with only 15% of 53,926
practices being found to be billing for ACP.>3 Our dashboard design
was cross sectional, so establishing causation was precluded. Only
older residents of Ohio were included, thereby limiting the generaliz-

ability to other geographical settings.

5 | FUTURE DIRECTIONS/IMPLICATIONS
Access is a top priority for CCHS leadership with a “Patients First” creed.
The Cleveland Clinic Community Care (4C) Institute in which our Center
for Geriatric Medicine is based, is exclusively focused on population
health and the “Quintuple Aim".>* This commitment to access can be
seen in the creation of multiple patient family advisory councils propos-
ing themes of access, team based care and patient centric communica-
tion.>> The thematic response has been multi-dimensional: Public health
focused shared medical appointment programs for underserved commu-
nities®®; telemedicine programs promoting mental health®”; linkage of
thousands to supplies and community resources during the pandemic
and federally qualified health center partnerships®®; building brand new
grocery stores in “food deserts”; internet connectivity in impoverished
local neighborhoods. All testament to the continued CCHS focus on
access for our most underserved communities.

The CCHS Age Friendly 4 M Population Health Electronic Dash-
board (AF4MD) has both strategic and quality improvement implica-
tions for the future. Our health system has had the vision to support
the creation of this AF4MD so that the 4 M clinical and social determi-
nant gaps identified can be the first step towards geospatial targeted
outreach to those in most need. This outreach in turn will connect
vulnerable older populations living in zip codes with greatest 4 M and
SDH needs to our Cleveland Clinic Successful Aging platform. This pro-
gram provides access to both “4 M” clinical care delivered by Geriatrics
in combination with SDH services offered by community allies.

As an example, females aged greater than 85 had the highest
number of Alzheimer's disease related deaths in Ohio, and increased
cognitive impairment was seen in lower income households.*?> Cur-
rently, females constitute 43.97% of the AF4MD population and
8.79% of the total population were residents of the highest ADI zip
codes. This should inform the targeting of future active engagement
efforts to hone in on those demographics most affected by dementia.

This may additionally guide research on cognitive screening in primary

care, addressing concerns by the US Preventive Services Task Force
(USPSTF) for current lack of sufficient related evidence.”® So while
the dashboard cannot practically be an intervention in and of itself, it
is designed as a springboard for action: Similarly for Geriatrics Falls
Clinic referrals (for Mobility gaps); for Deprescribing efforts to counter
polypharmacy; and ACP outreach (for the Matters Most “M”).

Furthermore, AAMD presents a call to action and blueprint for
increasingly reaching out to those patient demographics not currently as
actively engaged with our health system that is, additional engagement
with African American, Lesbian, Gay, Bisexual and Transgender (LGBQT);
female and oldest old (above age 80 and 90) populations. The AF4AMD
could also optimize 4 M community baseline awareness for clinicians as
well as catalyze integration of 4 M screening at the point of care. Inciden-
tally, the Mobility and Medication “M”s, the M domains most identified by
our dashboard with percentages respectively equaling and surpassing
national prevalence statistics, are also the M domains that have existent
screening processes currently imbedded into clinical practice across CCHS.
Emulating this for Mentation and Matters Most will be key.

The dashboard also highlights the immense role that Geriatricians
could potentially play in addressing current 4 M clinical and SDH care
gaps. Of the total 438,146 AFAMD population, 94% had never seen the
Geriatrics team. This can be done via direct clinical care as well as in an
advisory capacity to diffuse 4 M principles across CCHS, as inspired by
the call to define the true mainstream identity of Geriatrics.®®

At the national level, the AF4MD can be adopted by other health
systems as a “live” data warehouse which redefines geriatrics quality
metrics in the 4 M framework. It can also establish a 4 M paradigm for
population health research promoting inclusivity of “4 M care gap”
older populations who have historically been excluded from research
trials and hence been unable to inform age friendly clinical guidelines.
Moreover, the AF4MD can longitudinally track progress of Age
Friendly initiatives both locally and nationally.

The clinical practice, educational, research and policy implications
of the AF4MD are manifold. We hope that the AF4MD will guide the
futuristic operationalization of Age Friendly Health system strategies,
employing an aggregated data analytics approach towards optimizing
health care delivery via geolocation.

ACKNOWLEDGMENT
None.

FUNDING INFORMATION

No Funding was received.

ORCID

Ardeshir Z. Hashmi " https://orcid.org/0000-0001-5351-9146

https://orcid.org/0000-0003-4084-7954
https://orcid.org/0000-0003-1577-1134

Saket Saxena

Ronan Factora

REFERENCES

1. Fulmer T, Mate KS, Berman A, Hartford JA. The age-friendly health
system imperative. J Am Geriatr Soc. 2018;66:22-24. doi:10.1111/jgs.
15076


https://orcid.org/0000-0001-5351-9146
https://orcid.org/0000-0001-5351-9146
https://orcid.org/0000-0003-4084-7954
https://orcid.org/0000-0003-4084-7954
https://orcid.org/0000-0003-1577-1134
https://orcid.org/0000-0003-1577-1134
info:doi/10.1111/jgs.15076
info:doi/10.1111/jgs.15076

COMMENTARY

H HSR Health Services Research| 49
1L

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Marston HR, Niles-Yokum K, Silva PA. A commentary on blue zones®:
a critical review of age-friendly environments in the 21st century and
beyond. Int J Environ Res Public Health. 2021;18(2):1-39. doi:10.3390/
IJERPH18020837

van Hoof J, Marston HR. Age-friendly cities and communities: state
of the art and future perspectives. Int J Environ Res Public Health.
2021;18(4):1-13. doi:10.3390/1JERPH1804 1644

Emery-Tiburcio EE, Berg-Weger M, Husser EK, et al. The geriatrics
education and care revolution: diverse implementation of age-friendly
health systems. J Am Geriatr Soc. 2021;69(12):E31-E33. doi:10.1111/
JGS.17497

Johnson BP, Dyck MJ, Hovey S, Shropshire MD. Gerontological
nursing competencies: a crosswalk with the 4Ms framework of the
age-friendly initiative. 2021. doi:10.1080/02701960.2021.1974430
Wallhagen M, Strawbridge WJ, Tremblay K. Leveraging the age
friendly healthcare system initiative to achieve comprehensive, hear-
ing healthcare across the spectrum of healthcare settings: an interpro-
fessional perspective. Int J Audiol. 2021;60:80-85. doi:10.1080/
14992027.2020.1853263

Bastani P, Marzaleh MA, Dehghani M, Falahatzadeh M, Rahmati E,
Tahernezhad A. The status of Iranian hospital pharmacies according
to age-friendly pharmacies criteria. J Adv Pharm Technol Res. 2017;
8(4):120-124. doi:10.4103/JAPTR.JAPTR_118_17

Lynch MP, Kagan SH, Thomas TH, Fennimore L. Analysis of
age-friendly cancer care readiness. Oncol Nurs Forum. 2021;48(3):
333-340. doi:10.1188/21.0NF.333-340

Vonnes C, Mason TM. Crafting age friendly cancer care: a model for
improvement utilizing the 4Ms framework across the continuum of
an NCl-designated cancer center. J Geriatr Oncol. 2021;12(1):152-
156. doi:10.1016/J.JGO.2020.06.007

Guth A, Chou J, Courtin SO, Hennawi G, Brandt N. An interdisciplinary
approach to implementing the age-friendly health system 4Ms in an
ambulatory clinical pathway with a focus on medication safety. J Gerontol
Nurs. 2020;46(10):7-12. doi:10.3928/00989134-20200909-02

Marill MC. Age-friendly care at the emergency department. Health Aff
(Millwood). 2019;38(11):1780-1785. doi:10.1377/HLTHAFF.2019.
01202

Mudge AM, Young A, McRae P, Graham F, Whiting E, Hubbard RE.
Qualitative analysis of challenges and enablers to providing age
friendly hospital care in an Australian health system. BMC Geriatr.
2021;21(1):147. doi:10.1186/512877-021-02098-W

Dolansky MA, Pohnert A, Ball S, McCormack M, Hughes R, Pino L.
Pre-implementation of the age-friendly health systems evidence-
based 4Ms framework in a multi-state convenient care practice.
Worldviews Evidence-Based Nurs. 2021;18(2):118-128. doi:10.1111/
WVN.12498

Winterton R, Hodgkin S, Clune SJ, Brasher K. Age-friendly care for older
adults within rural Australian health systems: an integrative review.
Australas J Ageing. 2021;40(1):16-34. doi:10.1111/AJAG.12834

Fulmer T, Patel P, Levy N, et al. Moving toward a global age-friendly
ecosystem. J Am Geriatr Soc. 2020;68(9):1936-1940. doi:10.1111/
JGS.16675

De Biasi A, Wolfe M, Carmody J, Fulmer T, Auerbach J, Albert SM.
Creating an Age-Friendly Public Health System. 4(1):1-11. doi:10.
1093/geroni/igz044

MacNeil A, Burnes D. Bridging the gap between homelessness in
older adulthood and elder abuse: considerations for an age-friendly
shelter system. J Aging Soc Policy. 2021;34:391-400. doi:10.1080/
08959420.2021.1973342

Messer M. Poor, old and in need of care: a qualitative study about the
consequences for home care and participation. Ger. Med Sci. 2019;17:
1-8. doi:10.3205/000274

Black M, LaCroix R, Ritchey K, Herring D, Thielke S. How to ensure
that teaching kitchens are age-friendly. J Nutr Educ Behav. 2020;
52(2):187-194. doi:10.1016/J.JNEB.2019.11.003

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Broome K, Nalder E, Worrall L, Boldy D. Age-friendly buses? A
comparison of reported barriers and facilitators to bus use for youn-
ger and older adults. Australas J Ageing. 2010;29(1):33-38. doi:10.
1111/J.1741-6612.2009.00382.X

Broome K, Worrall L, McKenna K, Boldy D. Priorities for an age-
friendly bus system. Can J Aging. 2010;29(3):435-444. doi:10.1017/
S0714980810000425

Broome K, Worrall LE, Fleming JM, Boldy DP. Identifying age-friendly
behaviours for bus driver age-awareness training. Can J Occup Ther.
2011;78(2):118-126. doi:10.2182/CJOT.2011.78.2.7

Lesser S, Zakharkin S, Louie C, Escobedo MR, Whyte J, Fulmer T.
Clinician knowledge and behaviors related to the 4Ms framework
of age-friendly health systems. J Am Geriatr Soc. 2021;70(August):
789-800. doi:10.1111/jgs. 17571

Sterns AA, Sterns HL, Walter A. Prioritizing age-friendly domains for
transforming a mid-sized American City. Int J Environ Res Public
Health. 17. doi:10.3390/ijerph17239103

Nahm ES, Zhu S, Bellantoni M, et al. The effects of a theory-based
patient portal e-learning program for older adults with chronic
illnesses. Telemed J E Health. 2019;25(10):940-951. doi:10.1089/
TMJ.2018.0184

Zarcadoolas C, Vaughon WL, Czaja SJ, Levy J, Rockoff ML.
Consumers' perceptions of patient-accessible electronic medical
records. J Med Internet Res. 2013;15(8):e168. doi:10.2196/JMIR.2507
Portegijs E, Cohen SA, Zanwar P, et al. Use of connected technologies
to assess barriers and stressors for age and disability-friendly commu-
nities. Front Public Health. 2021;9:578832. doi:10.3389/fpubh.2021.
578832. www.frontiersin.org

Adler-Milstein J, Raphael K, Bonner A, Pelton L, Fulmer T. Hospital
adoption of electronic health record functions to support age-friendly
care: results from a national survey. J Am Med Inform Assoc. 2020;
27(8):1206-1213. doi:10.1093/jamia/ocaal29

Kind AJH, Buckingham WR. Making neighborhood-disadvantage met-
rics accessible - the neighborhood atlas. N Engl J Med. 2018;378(26):
2456-2458. doi:10.1056/NEJMP1802313

Jung D, Kind A, Robert S, Buckingham W, DuGoff E. Linking neigh-
borhood context and health in community-dwelling older adults
in the Medicare advantage program. J Am Geriatr Soc. 2018;66(6):
1158-1164. doi:10.1111/JGS.15366

Durfey Bs SNM, Kind AJH, Buckingham WR, Dugoff EH, Trivedi AN.
Neighborhood disadvantage and chronic disease management. Health
Serv Res. 2019;54:206-216. doi:10.1111/1475-6773.13092
Galiatsatos P, Follin A, Alghanim F, et al. The association between
neighborhood socioeconomic disadvantage and readmissions for
patients hospitalized with sepsis. Crit Care Med. 2020;48(6):808-814.
doi:10.1097/CCM.0000000000004307

Galiatsatos P, Woo H, Paulin LM, et al. The association between
neighborhood socioeconomic disadvantage and chronic obstructive
pulmonary disease. Ann Behav Med. 2020;15:981-993. doi:10.2147/
COPD.S238933

Sheets L, Petroski GF, Jaddoo J, et al. The effect of neighborhood dis-
advantage on diabetes prevalence. AMIA Annu Symp Proc. 2017,
2018:1547-1553. Accessed February 26, 2022. https://pubmed.ncbi.
nlm.nih.gov/29854224/

Sheets LR, Henderson Kelley LE, Scheitler-Ring K, et al. An index of
geospatial disadvantage predicts both obesity and unmeasured body
weight. Prev Med Rep. 2020;18:101067. doi:10.1016/J.PMEDR.2020.
101067

Hu J, Bartels CM, Rovin RA, Lamb LE, Kind AJH, Nerenz DR. Race,
ethnicity, neighborhood characteristics, and in-hospital coronavirus
Disease-2019 mortality. Med Care. 2021;59(10):888-892. doi:10.
1097/MLR.0000000000001624

Hu J, Kind AJH, Nerenz D. Area deprivation index predicts readmis-
sion risk at an urban teaching hospital. Am J Med Qual. 2018;33(5):
493-501. doi:10.1177/1062860617753063


info:doi/10.3390/IJERPH18020837
info:doi/10.3390/IJERPH18020837
info:doi/10.3390/IJERPH18041644
info:doi/10.1111/JGS.17497
info:doi/10.1111/JGS.17497
info:doi/10.1080/02701960.2021.1974430
info:doi/10.1080/14992027.2020.1853263
info:doi/10.1080/14992027.2020.1853263
info:doi/10.4103/JAPTR.JAPTR_118_17
info:doi/10.1188/21.ONF.333-340
info:doi/10.1016/J.JGO.2020.06.007
info:doi/10.3928/00989134-20200909-02
info:doi/10.1377/HLTHAFF.2019.01202
info:doi/10.1377/HLTHAFF.2019.01202
info:doi/10.1186/S12877-021-02098-W
info:doi/10.1111/WVN.12498
info:doi/10.1111/WVN.12498
info:doi/10.1111/AJAG.12834
info:doi/10.1111/JGS.16675
info:doi/10.1111/JGS.16675
info:doi/10.1093/geroni/igz044
info:doi/10.1093/geroni/igz044
info:doi/10.1080/08959420.2021.1973342
info:doi/10.1080/08959420.2021.1973342
info:doi/10.3205/000274
info:doi/10.1016/J.JNEB.2019.11.003
info:doi/10.1111/J.1741-6612.2009.00382.X
info:doi/10.1111/J.1741-6612.2009.00382.X
info:doi/10.1017/S0714980810000425
info:doi/10.1017/S0714980810000425
info:doi/10.2182/CJOT.2011.78.2.7
info:doi/10.1111/jgs.17571
info:doi/10.3390/ijerph17239103
info:doi/10.1089/TMJ.2018.0184
info:doi/10.1089/TMJ.2018.0184
info:doi/10.2196/JMIR.2507
info:doi/10.3389/fpubh.2021.578832
info:doi/10.3389/fpubh.2021.578832
http://www.frontiersin.org
info:doi/10.1093/jamia/ocaa129
info:doi/10.1056/NEJMP1802313
info:doi/10.1111/JGS.15366
info:doi/10.1111/1475-6773.13092
info:doi/10.1097/CCM.0000000000004307
info:doi/10.2147/COPD.S238933
info:doi/10.2147/COPD.S238933
https://pubmed.ncbi.nlm.nih.gov/29854224/
https://pubmed.ncbi.nlm.nih.gov/29854224/
info:doi/10.1016/J.PMEDR.2020.101067
info:doi/10.1016/J.PMEDR.2020.101067
info:doi/10.1097/MLR.0000000000001624
info:doi/10.1097/MLR.0000000000001624
info:doi/10.1177/1062860617753063

50 | |HSRHealth Services Research”

38.

39.
40.
41.

42.

43.

44,

45.

46.
47.
48.
49.

50.

COMMENTARY

Sheehy AM, Powell WR, Kaiksow FA, et al. Thirty-day re-observation,
chronic re-observation, and neighborhood disadvantage. Mayo Clin
Proc. 2020;95(12):2644-2654. doi:10.1016/J.MAYOCP.2020.06.059
Adjei-Fremah S, Lara N, Anwar A, et al. The effects of race/ethnicity,
age, and area deprivation index (ADI) on COVID-19 disease early
dynamics: Washington, D.C. Case Study. 2022;1-10. doi:10.1007/
s40615-022-01238-1

Catic AG, Mattison MLP, Bakaev |, Morgan M, Monti SM, Lipsitz L.
ECHO-AGE: an innovative model of geriatric care for long-term care
residents with dementia and behavioral issues. J Am Med Dir Assoc.
2014;15(12):938-942. doi:10.1016/J.JAMDA.2014.08.014

Gordon SE, Dufour AB, Monti SM, et al. Impact of a videoconference
educational intervention on physical restraint and antipsychotic use
in nursing homes: results from the ECHO-AGE pilot study. J Am Med
Dir Assoc. 2016;17(6):553-556. doi:10.1016/J.JAMDA.2016.03.002
Cognitive Decline and Dementia in Ohio October 2020. Accessed
March 14, 2022. https://odh.ohio.gov/wps/wcm/connect/gov/
Oee853f1-e546-4fdd-9422-3c

Older Adult Falls Reported by State. Accessed March 14, 2022.
https://www.cdc.gov/falls/data/falls-by-state.html

Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polyphar-
macy? A systematic review of definitions. doi:10.1186/s12877-017-
0621-2

Milton JC, Hill-Smith I, Jackson SHD. Prescribing for older people.
BMJ. 2008;336(7644):606-609. doi:10.1136/BMJ.39503.424653.80
Guthrie B, Makubate B, Hernandez-Santiago V, Dreischulte T. The
rising tide of polypharmacy and drug-drug interactions: population
database analysis 1995-2010. BMC Med. 2015;13:74. doi:10.1186/
s12916-015-0322-7

Davies Mpharm LE, Spiers Phd G, Kingston Phd A, Todd Phd A,
Adamson Phd J, Mbchb BH. Adverse outcomes of polypharmacy in
older people: systematic review of reviews. J Am Med Dir Assoc.
2020;21:181-187. doi:10.1016/j.jamda.2019.10.022

Fick DM, Semla TP, Steinman M, et al. American Geriatrics Society
2019 updated AGS beers criteria® for potentially inappropriate medi-
cation use in older adults. J Am Geriatr Soc. 2019;67(4):674-694. doi:
10.1111/JGS.15767

Cotter VT, Hasan MM, Ahn J, Budhathoki C, Oh E. A practice
improvement project to increase advance care planning in a dementia
specialty practice. Am J Hosp Palliat Care. 2019;36:831-835. doi:10.
1177/1049909119841544

Volandes AE, Zupanc SN, Paasche-Orlow MK, et al. Association of an
Advance Care Planning Video and Communication Intervention with
Documentation of advance care planning among older adults a

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

nonrandomized controlled trial + supplemental content. JAMA Netw
Open. 2022;5(2):220354. doi:10.1001/jamanetworkopen.2022.0354
Smith AK. Should we still believe in advance care planning? J Am Ger-
iatr Soc. 2022;11:1358-1360. doi:10.1111/JGS.17727

Morrison RS, Meier DE, Arnold RM. What's wrong with advance care
planning? JAMA. 2021;326(16):1575-1576. doi:10.1001/JAMA.2021.
16430

Luth EA, Manful A, Weissman JS, et al. Practice billing for Medicare
advance care planning across the USA. J Gen Intern Med. 2022. doi:
10.1007/511606-022-07404-9

Nundy S, Cooper LA, Mate KS. The quintuple aim for health care
improvement: a new imperative to advance health equity. JAMA.
2022;327(6):521-522. doi:10.1001/JAMA.2021.25181

Misra-Hebert AD, Rose S, Clayton C, et al. Implementation of patient
and family advisory councils in primary care practices in a large, inte-
grated health system. J Gen Intern Med. 2019 Feb;34(2):190-191. doi:
10.1007/s11606-018-4660-y

Bharmal N, Beidelschies M, Alejandro-Rodriguez M, et al. A nutrition
and lifestyle-focused shared medical appointment in a resource-
challenged community setting: a mixed-methods study. BMC Public
Health. 2022;22(1):447. doi:10.1186/s12889-022-12833-6

Hohman JA, Martinez KA, Anand A, et al. Use of direct-to-consumer
telemedicine to access mental health services. J Gen Intern Med.
2022;29:1-9. doi:10.1007/s11606-021-07326-y

Bharmal N, Bailey J, Johnson V, et al. Addressing COVID-19 health
disparities through a regional community health response. Cleve Clin J
Med. 2021. doi:10.3949/ccjm.88a.ccc072

US Preventive Services Task Force, Owens DK, Davidson KW, et al.
Screening for cognitive impairment in older adults: US preventive
services task force recommendation statement. JAMA. 2020;323(8):
757-763. doi:10.1001/jama.2020.0435

Tinetti M. Mainstream or extinction: can defining who we are
save geriatrics? J Am Geriatr Soc. 2016;64(7):1400-1404. doi:10.
1111/jgs.14181

How to cite this article: Hashmi AZ, Christy J, Saxena S,
Factora R. An age-friendly population health dashboard
geolocating by clinical and social determinant needs. Health
Serv Res. 2023;58(Suppl. 1):44-50. doi:10.1111/1475-6773.
14070


info:doi/10.1016/J.MAYOCP.2020.06.059
info:doi/10.1007/s40615-022-01238-1
info:doi/10.1007/s40615-022-01238-1
info:doi/10.1016/J.JAMDA.2014.08.014
info:doi/10.1016/J.JAMDA.2016.03.002
https://odh.ohio.gov/wps/wcm/connect/gov/0ee853f1-e546-4fdd-9422-3c
https://odh.ohio.gov/wps/wcm/connect/gov/0ee853f1-e546-4fdd-9422-3c
https://www.cdc.gov/falls/data/falls-by-state.html
info:doi/10.1186/s12877-017-0621-2
info:doi/10.1186/s12877-017-0621-2
info:doi/10.1136/BMJ.39503.424653.80
info:doi/10.1186/s12916-015-0322-7
info:doi/10.1186/s12916-015-0322-7
info:doi/10.1016/j.jamda.2019.10.022
info:doi/10.1111/JGS.15767
info:doi/10.1177/1049909119841544
info:doi/10.1177/1049909119841544
info:doi/10.1001/jamanetworkopen.2022.0354
info:doi/10.1111/JGS.17727
info:doi/10.1001/JAMA.2021.16430
info:doi/10.1001/JAMA.2021.16430
info:doi/10.1007/s11606-022-07404-9
info:doi/10.1001/JAMA.2021.25181
info:doi/10.1007/s11606-018-4660-y
info:doi/10.1186/s12889-022-12833-6
info:doi/10.1007/s11606-021-07326-y
info:doi/10.3949/ccjm.88a.ccc072
info:doi/10.1001/jama.2020.0435
info:doi/10.1111/jgs.14181
info:doi/10.1111/jgs.14181
info:doi/10.1111/1475-6773.14070
info:doi/10.1111/1475-6773.14070

	An age-friendly population health dashboard geolocating by clinical and social determinant needs
	1  INTRODUCTION: MINDING THE GAP-4M AND SOCIAL DETERMINANT COMMUNITY BASELINES
	2  OUR RESPONSE: AN ELECTRONIC AGE FRIENDLY 4M POPULATION HEALTH DASHBOARD (``AF4MD´´)
	3  AF4MD DEMOGRAPHIC, 4M AND SDH HIGHLIGHTS
	4  AF4MD LIMITATIONS
	5  FUTURE DIRECTIONS/IMPLICATIONS
	ACKNOWLEDGMENT
	FUNDING INFORMATION
	REFERENCES


