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The original Kindig and Stoddart definition of population 
health, published in 2003, focused on the health outcomes 
of a group of individuals, as well as the distribution of 
outcomes within the group. A&M and others believe that 
a focus on the entire population, which includes the 50 
percent of Americans accounting for 3 percent of costs, 
results in a diffusion of effort. Our definition of population 
health is focused on the 5–10 percent of the population 
accounting for 43–68 percent of costs.

Managing population health requires consideration of 
clinical, behavioral and social determinants of health; 
depression and activity limitations independently increase 
the costs of care. Population health management is a 
highly data-dependent endeavor focused on patient 

stratification into clinically meaningful subgroups and 
longitudinal, multiyear costs, outcomes and gaps in care. 
Fully 43 percent of high-cost patients in the 90th percentile 
of spending will be in the same percentile of spending 
the following year. Population health management 
requires translation to the individual patient through 
case management and patient (caregiver) engagement. 
Population-based metrics (e.g., admissions per 1,000 
population) are diametrically opposite to those in a fee-
for-service system (e.g., average daily census). Barriers to 
implementation include an inadequate data and analytics 
infrastructure, lack of performance transparency and an 
unwillingness to factor site of service cost differentials into 
the analysis. 

POPULATION HEALTH
MANAGEMENT
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POPULATION HEALTH TARGETING 
THE 5–10 PERCENT
 
A survey by the Milken Institute of Public Health at 
George Washington University in 2015 identified only 
two of 37 (5.4 percent) surveyed executives using the 
original definition of population health focused on the 
“health outcomes of a group of individuals,” as defined 
by David Kindig, M.D., PhD, and Greg Stoddart, PhD, 
in 2003. Other surveyed executives reference specific 
considerations such as costs, the target population 
(“community, a group of employees, insurance plan 
enrollees, etc.”), proactive intervention (prevention), care 
delivery and/or redesign (disparity, provider variation, 
value-based, primary care-centric model, evidence-
based and “silo-focused to a communal effort”), the care 
continuum, individual responsibility, social determinants, 
“population longevity and quality of life,” continuous 
improvement of operational activities, measurement, 
the Triple Aim and “taking an analytical approach.”46 

Alvarez & Marsal incorporates elements of the Kindig and 
Stoddart definition, while adding cost and management 
considerations to the focused target population 
accounting for the majority of healthcare expenditures.

Our target population is most concentrated for Medicaid 
and least concentrated for Medicare. It is not always 
possible to proactively identify the highest-cost patients 
within each payer group, but epidemiologic data certainly 
allows for the identification of high-cost and/or high-risk 
conditions (e.g., cancer, extremely pre-term and mild-to-
moderate dementia) requiring care delivery redesign to 
improve efficiency and effectiveness. It’s also important to 
note that 50 percent of the population accounts for only 
3–5 percent of costs and, as a result, are not the primary 
focus of population health efforts.

FIGURE 20  | DEFINITION OF POPULATION HEALTH

FIGURE 21  | POPULATION STRATIFICATION BY PAYER BASED ON EXPENDITURES

KINDIG AND STODDART1

“The health outcomes of a group of individuals, 
including the distribution of such outcomes within 
the group. It is an approach to health that aims to 
improve the health of the entire human population”

Source: Kindig D, Stoddart J. Models for Population Health; American Journal of 
Public Health 2003, 90(3): 380-383
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ALVAREZ & MARSAL
“The health and cost outcomes of a group of 
individuals, including the distribution of such 
outcomes within the group. It is an approach to 
health management that aims to improve the 
efficiency and effectiveness of healthcare delivery for 
the 5-10% of the population accounting for 43-68% 
of costs”
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The total cost of whole person care reflects medical 
system, behavioral and social determinants. Medical 
system determinants often reflect treatment by multiple 
providers at several sites, including the community, 
and the need for care coordination, data sharing and 
integration across the entire care continuum.

Individual patients with comorbid depression costs, on 
average, are 53 percent higher (range: 34–141 percent) 
than those with a chronic condition or cancer alone.47 
The risk of depression in patients with a serious medical 
condition is estimated at 25–33 percent.48 Patient fears 
associated with chronic and life-threatening illness include 
loss of control and self-image, the expression of anger, 
dependency, stigma, isolation, abandonment and death.49 

The rate of depression varies by the type of condition (e.g., 
heart attack, stroke, cancer), its lifecycle and severity, 
presence of comorbidities, impact on functional status, 
degree of psychosocial support and whether the condition 
is life-threatening or terminal.

FIGURE 22  | MEDICAL, BEHAVIORAL AND SOCIAL DETERMINANTS OF COSTS

Activity limitations such as walking, climbing stairs, 
bending, and standing or sitting for extended periods have 
also been shown to be an independent driver of costs. 
Arthritis, injury and depression are among the common 
causes of activity limitations.

Social determinants also affect healthcare costs. 
Nonmedical risk factors contributing to the underlying 
emotional state and health outcome include income 
(affordability), social isolation (psychosocial status), 
bereavement, retirement, job loss (employment status), 
relocation and substance abuse.

The aged and disabled represent 25 percent of Medicaid 
enrollees, but account for 66 percent of Medicaid costs.50 
The vast majority of Medicare spending occurs in people 
with multiple complex chronic conditions.51 The frail elderly 
often require community services to facilitate independent 
living. End-of-life care is exceedingly expensive, with 2012 
Medicare decedents representing 3.7 percent of Medicare 
beneficiaries, but accounting for 27.3 percent, $165 
billion of total Medicare program expenditures (excluding 
decedent deductibles and co-payments).52
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FIGURE 23  | CLINICAL GROUPS WITH DISPROPORTIONATE SPENDING

FIGURE 24  | DRIVERS OF EMPLOYER COSTS
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RISK FACTOR
U.S.AVERAGE 

(ADULTS)

LDL>130 mg/dl 31.7%1

HDL<40 mg/dl 19.1%

Triglycerides 31.0%

Hypertension> 140/90
18-39: 6.8%
40-59: 30.4%
60+: 66.7%

Pre-diabetes: Impaired Fasting 
Glucose (100-126 mg/dl) or 
Hemoglobin A1C (5.7-6.4 mg/dl)

33.0%

Metabolic Syndrome 34.7%

Obesity (BMI >30) 35.7%

Severe(morbid) obesity (BMI>40) 6.3%

Diabetes
9.3% diabetic; 

72% diagnosed

CLINICAL 
GROUP

FEATURES
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MEDICARE 
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Children 
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complex 
needs

Have sustained severe impairment 
in at least four categories together 
with enteral/parenteral feeding or 
sustained severe impairment in at 
least two categories and requiring 
ventilation or continuous positive 

airway pressure

0.7%
400,000 (with cost 

approximating 
$250,000 per child)

Non-
elderly 

disabled

Under 65 years and with 
end-stage renal disease or 

disability based on receiving 
Supplemental Security Income

18%; End Stage 
Renal Disease 

(ESRD) – 0.5 million
9.9 million

Multiple 
chronic

Only one complex condition 
and/or between one and five 

non complex conditions

32% with 2-3 
chronic conditions; 

23% with 4-5 
chronic conditions

17.8 million with 2-3 
chronic conditions; 
12.8 million with 4-5 
chronic conditions

Major 
complex 
chronic

Over 65 years and with two or 
more frailty indicators

14% 6.4 Million

Advancing 
illness

Other terminal illness, or end 
of life

4% 2.1 Million

CHRONIC ILLNESSES

Categories for children 
with complex needs

Learning and mental functions, communication, motor skills, self-
care, hearing, vision

Noncomplex 
conditions

Benign prostatic hyperplasia, endocrine and metabolic disorders, 
eye disease, hematological disease, hypertension, immune 
disorders, inflammatory bowel disease, neuromuscular disease, 
thyroid disease, substance abuse, etc.

Complex conditions
Acute myocardial infarction, ischemic heart disease, chronic kidney 
disease, congestive heart failure, dementia, chronic lung disease, 
psychiatric disease, specified heart arrhythmias, stroke, diabetes

Frailty indicators
Gait abnormality, malnutrition, failure to thrive, cachexia, debility, 
difficulty walking, history of fall, muscle wasting, muscle weakness, 
decubitus ulcer, senility, or durable medical equipment use
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Employer costs are driven by specialty pharmacy, high-
cost claimants and specific diseases and conditions 
— the latter including the obesity-diabetes-comorbidity 
continuum, musculoskeletal conditions, behavioral health 
(substance abuse) and cancer. High-cost claimants may 
also include trauma, moderate-to-severe prematurity 
and conditions such as autoimmune disease, multiple 
sclerosis and hemophilia that are treated with very 
expensive specialty drugs. Specialty drug spending in 
five categories alone — oncology, autoimmune disease, 
HIV, multiple sclerosis and hepatitis C — increased from 
$63.9 billion in 2012 to $135.9 billion in 2016, reflecting 
a compound annual growth rate of 20.8 percent!53 The 
specialty drug market is forecast to increase from $87 
billion in 2012 to $402 billion in 2020.54 Population health 
includes a focus on the total cost of care, inclusive of care 
redesign, site of service and drug price control strategies 
(prior authorization, step therapy, formulary tiers, closed 
pharmacy networks, etc.). Population health is also 
focused on opportunities for prevention, i.e., risk factor 
modification, particularly in the high-cost and moderate-
to-high-risk population.

Population health is data-driven and requires the analysis 
of retrospective claims to identify the target population, 
resource utilization and unit pricing, wherever possible. A 
total cost of care analysis is required, inclusive of facility, 
outpatient, community-based and pharmacy costs. Case 
management principles are applied to the highest-cost 
patients. Provider interventions facilitating patient activation 
and behavior change are essential to self-management.

Opportunities to create value not only include process 
re-design, but also reducing the total cost of care, i.e., 
selecting the appropriate provider and site of service.

Unlike other sectors of the economy, the lack of price 
transparency, combined with third party payments for 
services and, until recently, limited out-of-pocket consumer 
costs has resulted in significant provider and service line 
price variation.55 Higher commercial insurance prices 
reflect a multitude of factors, including provider market 
share, brand equity, competitive intensity, referral patterns, 
ownership status, cost structure and, importantly, the ability 
and negotiating position relative to payers — and rarely 
reflect a differential in health outcomes.

FIGURE 25  | POPULATION HEALTH, CASE MANAGEMENT AND PATIENT ENGAGEMENT 
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FIGURE 26  |  VARIATION IN PROVIDER UNIT COSTS

A wide variation in commercial inpatient and outpatient 
payment rates exists within specific markets, thereby 
creating an opportunity for narrow(er) networks and 
reference-based pricing (as a percentage of Medicare 
above which the consumer pays 100 percent of the 
incremental cost) to attenuate rising costs. Nationally, in 
2010, inpatient payment variation was shown to be widest 
in California (San Francisco and Los Angeles), where the 
price variance between the 25th and 75th percentile of 
hospitals is 150 percent to 250 percent of the Medicare 
payment rate, and the lowest in Ohio (Cleveland).56 

The total cost of care also reflects variation in provider 
resource utilization. Medicare hospital and nursing 
home admissions, as well as home care visits and the 
use of hospice services varies dramatically by state 
(and local markets) for beneficiaries >65 years. The 
difference between the first and fourth quartile is 2–4 
times, a differential not shown to be equated with 
enhanced outcomes.

In July 2013, The Institute of Medicine (IOM) published a 
seminal report entitled “Variation in Healthcare Spending: 
Target Decision Making, Not Geography” and found that 
higher spending in Medicare primarily comes from the 
“variation in utilization of post-acute care services and, 
to a lesser extent, by variation in the utilization of acute 
care services.”57 The report was published following more 

than 20 years of evidence generated by the Dartmouth 
Atlas of Healthcare, highlighting significant variation in 
Medicare FFS spending (by state, metropolitan statistical 
area, hospital referral region, hospital and type of service) 
without an apparent relationship to clinical outcomes.58 

The IOM Committee calculated a Medicare fee-for-service 
spending variation of 42 percent, a figure consistent 
with Medicare Advantage data that suggests a variation 
of 36-50 percent. Post-acute care service providers 
account for 73 percent of the total variation in spending. 
The impact of reducing the differential utilization of other 
healthcare services among Medicare FFS recipients, such 
as diagnostic tests, procedures and prescription drugs, 
was minor.

Acute and post-acute care facility costs per day vary widely, 
with hospitals being the most expensive, followed by long-
term acute care hospitals, inpatient rehabilitation facilities 
and skilled nursing facilities; home care, a non-facility 
service, is the least expensive.59 Opportunities exist for a 
reduction in ambulatory care-sensitive hospitalizations, as 
well as earlier intervention to reduce the intensity of required 
care. The possibility of payment reform, inclusive of site 
neutral reimbursement, has increased focus on facility price 
disparities, patient mix and entry criteria, length of stay and 
outcome differentials, if any.

COMMERCIAL PROCEDURE COST (ALLOWABLE) VARIATION1                      COMMERCIAL INPATIENT COST (ALLOWABLE) VARIATION2
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¹International Federation of Health Plans. 2012 Comparative Price Report: Variation in Medical and Hospital Prices by Country; April 2013. U.S. data based on 100 million claims; 
2Center for Studying Health System Change. Wide variation in hospital and physician payment rates evidence of provider market power. Research brief #16, November 2010. 
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FIGURE 27  |  VARIATION IN PROVIDER MEDICARE
RESOURCE UTILIZATION
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The application of population health principles, inclusive 
of costs, represents a conundrum for many healthcare 
systems. Low back pain of >24 hour duration is 
exceedingly common, affecting 17.0 million adults; 7.9 
million have a duration exceeding three months, with 54 
percent reporting activity limitations.60,61 Despite limited 
clinical evidence, surgical treatment of low back (lumbar) 
degenerative disc disease increased 2.4 times in 2000–
2009 and is most pronounced in the Midwest and South.62 
The clinical data comparing fusion surgery to nonsurgical 
alternative treatments is mixed; several trials “suggested 
no substantial difference in disability scores at 1-year 
and 2-years”.63 An interesting study by a neurosurgeon 
highlighted the importance of surgical criteria, as she 
found 17.4 percent of cases recommended for surgery 
as unnecessary, i.e., pain “without neurological deficits 
and without significant abnormal radiographic findings.”64 
A few orthopedic procedures such as vertebroplasty and 
(knee) meniscal repair have been shown to be of limited 
clinical value.65,66 

Orthopedic surgery is usually the most profitable major 
service line for a hospital. Orthopedic surgeons, and, 
in particular, spinal specialists are among the highest-
compensated physicians.67 An increased focus on 

FIGURE 28  |  CASE STUDY: DARTMOUTH SPINE CENTER

nonsurgical treatment alternatives, when appropriate, 
would reduce overall health system (and physician) 
revenues. Such a focus may also allow health systems to 
attract new members (i.e., gain market share) in an at-risk, 
value-based ecosystem.

Population health initiatives and related findings require 
translation to the individual patient. High-cost and/or 
high-risk patients may require case management and 
personalized health plans incorporating the services of 
other providers, community resources and/or caregivers. 
Transitions between facilities and/or to the home pose 
additional challenges.

A case study from St. Joseph’s Hospital, a member of 
the Montefiore Hudson Valley Collaborative in New York 
State, is illustrative. The collaborative is led by Montefiore, 
includes 250 providers and other organizations from 
seven counties and “champions new models of providing 
Medicaid beneficiaries with higher quality care, while 
reducing expenditures through enhanced coordination, 
community-focused care, and education.”68 The target 
population was identified, the case management team 
activated and outcomes measured.

Disease Subtype, 
Severity & Risk 

of Complications

Computerized 
Visual Aids

36-item 
Short-Form 

Health Survey

Customized Care
Pathways

History & Physical Diagnostics

1

2

3

Conduct detailed patient intake
assessment

Stratify patient population into
clinically meaningful subgroups

Determine whether patient will do
better with medical or surgical care

Source: http://www.rand.org/health/surveys_tools/mos/36-item-short-form/survey-instrument.html; The Four Habits of High-Value Health Care Organizations

1. During the past 4 weeks, have you had any 
of the following problems with your work or 
other regular daily actiivties as a result of your 
physical or emotional health?

A. Cut down the amount of time you spent   
on work or other activities

B. Accomplished less than you would like

C. Were limited in the kind of work or other 
activities

D. Had difficulty performing the work or other 
activities (For example, it took extra effort)

2. During the past 4 weeks, to what extent has 
your physical health or emotional problems 
interfered with your normal social activities with 
family, friends, neighbors, or groups?

• Not at all, slightly, moderately, quite a bit, 
extremely 

3. How much bodily pain have you had during 
the past 4 weeks?

• None, very mild, mild, moderate, severe,    
very severe

SAMPLE 36-ITEM SHORT FORM HEALTH 
SURVEY QUESTIONS
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FIGURE 29  |  TRANSLATION OF POPULATION HEALTH TO THE INDIVIDUAL PATIENT

FIGURE 30  |  CASE STUDY: ST. JOSEPH’S HOSPITAL
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Case Management 
Team Intervention 
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2016
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909 ED Visits
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FIGURE 31  |  POPULATION HEALTH METRICS

FIGURE 32  |  BARRIERS TO POPULATION HEALTH MANAGEMENT IMPLEMENTATION

Population health management requires the use of 
value-oriented metrics. These measures are diametrically 
opposite to those oriented towards “filling beds” and 
increasing resource utilization. Metrics need to be risk 
adjusted to better reflect the age, sex, race, ethnicity and 
health of a local population. In addition, benchmarks must 
be carefully selected as process inefficiencies may already 
be embedded in the reported metrics of local markets, as 
evidenced by the ACO cost-savings results.69

A successful population health management initiative 
requires strong leadership, strategic alignment, a tolerance 
for financial risk, a data-driven culture supported by the 
appropriate infrastructure and process redesign — a 
challenge for any organization, given local market dynamics 
and the preponderance of fee-for-service reimbursement.

Source: Athenahealth population health roundtable, May 2017
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