
Social Determinants of Health
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• MassHealth payment model for Medicaid 

and CHIP

• SDH-Social Determinants of Health

• SDH ICD-10 Codes Breakdown (Z55-Z65)

• Screening tool and Implementation

• Population Health



MassHealth Payment Model 

for Medicaid and CHIP
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The Social Determinants of Health Model was developed 

by UMass for MassHealth to improve its approach to risk 

adjustment. 

The model refines and enhances the State’s previous 

DxCG (Diagnostic Cost Group) medical risk-based 

predictions, adding predictors for unstable housing, 

disability, serious mental illness and substance use 

disorders, plus a summary measure of “neighborhood 

stress” based upon residence in a census block group. 



Medicaid & CHIP use a concurrent model with 

the following factors contributing to the risk 

score:
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• DxCG-Diagnostic Cost Group

• RxGs-Prescription Medication (NDC)

• SDH-Social Determinants of Health

• “neighborhood stress” (NSS7)

• Other demographic factors (age, sex, race, etc.)



Prospective Vs. Concurrent
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• What is the difference between a prospective 
and concurrent model? 

A prospective model predicts next year’s costs for a 
person based on this year’s data (e.g., age, sex, medical 
problems and SDH), while a concurrent model predicts costs 
measured in the same year that the costs are incurred. 

• Concurrent models are built on a single year of data. They 
can capture costs for people who enter or leave the program 
within a single year. Prospective models do not, for example, 
describe the costs of newborns in their first year or the 
relationships between peoples’ characteristics and costs in 
the year that they die.



Neighborhood Stress Score (NSS7)
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The Neighborhood Stress Score (NSS7) is a composite 

measure of economic stress which summarizes 7 census 

variables that were identified in Massachusetts Medicaid 

data. The NSS7 is derived from addresses geocoded at the 

census block group level. It was developed as part of a 

project to incorporate social determinants of health (SDH) 

variables into risk adjustment for MassHealth’s global 

payment models. 



Census variables in the NSS7 include:
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• % of families with incomes < 100% of FPL*

• % < 200% of FPL*

• % of adults who are unemployed 

• % of households receiving public assistance 

• % of households with no car 

• % of households with children and a single parent 

• % of people age 25 or older who have no HS degree

In order to calculate the NSS7, each member’s current address is 
coded to the census block group level and includes the value of each of 
these census variables.

*Federal Poverty Level



Top Coding & Bottom Coding
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Some costs are “top coded” because models that try to predict all costs 

(including “million-dollar babies” and catastrophic accidents) end up predicting 

poorly for the vast majority of people whose costs are more normal. 

The top coding threshold was selected in examining data on all MassHealth 

members finding only about 1% of members had an annual cost above 

$125,000.

Risk scores can never be negative and all predictions are “bottom coded” at a 

value that translates into at least $15.

This is needed because some age-sex category coefficients (only among 

males, aged 18 and above) are negative. Without bottom coding, enrolling a 

20-year-old man with no additional risk factors would lead to a loss of over 

$500. 



Age-Sex Categories
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The model includes 20 age-sex categories as predictors that recognize 

differences in the costs of infants vs. kids vs. adults.

FEMALE MALE

0-1 0-1

2-5 2-5

6-12 6-12

13-17 13-17

18-24 18-24

25-34 25-34

35-44 35-44

45-54 45-54

55-59 55-59

60+ 60+



SDH-Social Determinants 

of Health
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Social determinants of health are conditions in the 

environments in which people are born, live, learn, work

and play.



Social Determinants of Health (SDOH)

Why Coding Beyond the Body Matters
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• Up to 80% of patients’ health is determined by Social Determinants of Health 

(SDOH) according to a 2014 study by the Robert Wood Johnson Foundation.

• With the need for personalized care and ability to track social needs, we have 

an opportunity to care for patients’ bodies and beyond.

• Collaboration of data to providers, hospitals, and health plans through medical 

records and insurance claims will only serve beneficial to our patients and their 

care.



Social Determinants of Health Defined
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• Education and literacy

• Employment

• Social Support

• Housing

• Adequate Food & Water

• Occupational Exposures

• Health Behaviors

• Transportation Needs

• Violence Past or Present

Valid Reporters of Social Determinants of Health

• Social Workers

• RN, LPN

• Community Health Workers

• Medical Assistants

• Case and Discharge Managers

• Patient Self Reports
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Engaging in conversation around the many different factors 

which shape our health can be a complicated process.

The social determinants of health have long been well-established in academic circles, and a 

subject of considerable study. At the same time, it has also been challenging to translate the 

concept in a way that effectively communicates how factors such as education, income and 

housing affect our health, and why our nation overall is not as healthy as it could be.
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SDH ICD-10 Codes Breakdown 

(Z55-Z65)



Persons with potential health hazards related to 

socioeconomic and psychosocial circumstances
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Z55 Problems related to education and literacy

Z56 Problems related to employment and 
unemployment

Z57 Occupational exposure to risk factors

Z59 Problems related to housing and economic 
circumstances

Z60 Problems related to social environment

Z62 Problems related to upbringing

Z63 Other problems related to primary support group, 
including family circumstances

Z64 Problems related to certain psychosocial circumstances

Z65 Problems related to other psychosocial circumstances
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Z55 Problems related to education 

and literacy

Z55.0 Illiteracy and low-level literacy

Z55.1 Schooling unavailable and unattainable

Z55.3 Underachievement in school

Z55.4 Education Maladjustment and discord with teachers 

and classmates

Z55.8 Other problems related to education and literacy

Z55.9 Problems related to education and literacy, unspecified
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Z56 Problems related to employment 

and unemployment 

Z56.0 Unemployment, unspecified

Z56.1 Change of job

Z56.2 Threat of job loss

Z56.3 Stressful work schedule

Z56.4 Discord with boss and work mates
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Z57 Occupational exposure to risk 

factors

Z57.0 Occupational exposure to noise

Z57.1 Occupational exposure to radiation

Z57.2 Occupational exposure to dust

Z57.31 Occupational exposure to environmental tobacco smoke

Z57.39 Occupational exposure to other air contaminants

Z57.4 Occupational exposure to toxic agents in agriculture

Z57.5 Occupational exposure to toxic agents in other industries

Z57.6 Occupational exposure to extreme temperatures

Z57.7 Occupational exposure to vibration

Z57.8 Occupational exposure to  other risk factors

Z57.9 Occupational exposure to unspecified risk factors
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Z59 Problems related to related to 

housing and economic circumstances

Z59.0 Homelessness

Z59.1 Inadequate housing

Z59.2 Discord with neighbors

Z59.3 Problems related to living in residential institution

Z59.4 Lack of adequate food and safe drinking water

Z59.5 Extreme poverty

Z59.6 Low income

Z59.7 Insufficient social insurance and welfare support

Z59.8 Other  problems related to housing and economic circumstances

Z59.9 Problems related to housing and  economic circumstances, 

unspecified
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Z60 Problems related to social environment

Z60.0 Problems of adjustment to life-cycle transition

Z60.2 Problems related to living alone

Z60.3 Acculturation difficulty

Z60.4 Social exclusion and rejection

Z60.5 Target of (perceived) adverse discrimination and persecution

Z60.8 Other problems related to social environment

Z60.9 Problems related to social environment, unspecified
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Z62-Problems related to upbringing

Z62.0 Inadequate parental supervision and control

Z62.1 Parental overprotection

Z62.21 Child in welfare custody

Z62.22 Institutional upbringing

Z62.29 Other upbringing away from parents

Z62.3 Hostility towards and scapegoating of child

Z62.6 Inappropriate (excessive) parental pressure
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Z62.8_ Other specified problems 

related to upbringing

Z62.810 Personal history of physical and sexual abuse in childhood

Z62.811 Personal history of psychological abuse in childhood

Z62.812 Personal history of neglect in childhood

Z62.813 Personal history of forced labor or sexual exploitation in 

childhood

Z62.819 Personal history of unspecified abuse in childhood

Z62.820 Parent-biological child conflict

Z62.821 Parent-adopted child conflict

Z62.822 Parent-foster child conflict

Z62.890 Parent-child estrangement

Z62.891 Sibling rivalry

Z62.898 Other specified problems related to upbringing



26

Z63 Other problems related to primary support 

group, including family circumstances

Z63.0 Problems in relationship with spouse or partner

Z63.1 Problems in relationship with in-laws

Z63.31 Absence of family member due to military deployment

Z63.32 Other absence of family member

Z63.4 Disappearance and death of a family member

(assumed death of family member/bereavement)

Z63.5 Disruption of family by separation of divorce

Z63.6 Dependent relative needing care at home

Z63.71 Stress on family due to return of family member from military 

deployment

Z63.72 Alcoholism and drug addiction in family

Z63.79 Other stressful life events affecting family and household

Z63.8 Other specified problems related to primary support group

Z63.9 Problems related to primary support group
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Z64 Problems related to certain psychosocial 

circumstances

Z64.0 Problems related to unwanted pregnancy

Z64.1 Problems related to multiparity

Z64.4 Discord with counselors
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Z65 Problems related to other 

psychosocial circumstances

Z65.0 Conviction in civil and criminal proceedings without 
imprisonment

Z65.1 Imprisonment and other incarceration

Z65.2 Problems related to release from prison

Z65.3 Problems related to other legal circumstances

Z65.4 Victim of crime and terrorism

Z65.5 Exposure to disaster, war and other hostilities

Z65.6 Other specified problems related to psychosocial 
circumstances

Z65.9 Problems related to unspecified psychosocial 
circumstances



Screening Tool and 

Implementation
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Sample NEQCA SDoH Screening Tool
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Sample Circle Health Screening Tool
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https://www.findhelp.org/find-social-services/massachusetts
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https://www.findhelp.org/find-social-services/massachusetts


FOOD-HOUSING-GOODS-TRANSIT-HEALTH-MONEY-CARE-EDUCATION-WORK-LEGAL
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Findhelp.org



Population Health



Finding the Target Population for Intervention

36

 Assess the health status of the population

 Identify the group of individuals at high risk of future utilization or 

poor health outcomes

 Focus on the subset of people that case managers believe they can 

impact through a defined intervention



https://cms-oeda.maps.arcgis.com/apps/MapSeries/index.html?appid=062934f815eb412182b3d324054ea6f0
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CMS Interactive Atlas of Chronic Conditions

https://cms-oeda.maps.arcgis.com/apps/MapSeries/index.html?appid=062934f815eb412182b3d324054ea6f0
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Massachusetts CMS Data
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40
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Stimulant Related Opioid Deaths

42



43

Obesity



Massachusetts Adults Overweight or Obese by Percentage
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*Be sure to address overweight, obese or morbidly obese AND BMI when a patient’s weight is 

contributing negatively to their health status.



Increased Risk due to Obesity
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Questions?
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