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Introduction 

This technical appendix provides details on the methodology used for the report Massachusetts Acute Care Hospital 

Inpatient Discharge Data (Quarterly Update): October 2018 through December 2020 (Preliminary) released by the 

Massachusetts Center for Health Information and Analysis (CHIA) in April 2021. This appendix describes the main 

characteristics of Massachusetts acute care hospitals, as well as details on several of the calculated measures, data 

categorizations, and groupings used in the report.  

Data Source 

For this report, the Hospital Inpatient Discharge Database (HIDD) of CHIA’s Acute Hospital Case Mix Databases was 

used as the source data. HIDD is a stay-level file including patient socio-demographics, diagnostic information, 

treatment and service information, and hospital charges. For general information about CHIA’s Case Mix Data, 

including the HIDD and other Case Mix databases, please see the Overview of the Massachusetts Acute Hospital 

Case Mix Databases and additional information about the Case Mix data on CHIA’s website. 

Interim HIDD data for Federal Fiscal Year (FFY) 2020 and Quarter 1 of FFY 2021 are used in this quarterly update, 

which means the processing, verification and cleaning that occurs at CHIA is not final; hence the data is considered 

preliminary. Future updates to the Case Mix Data may result in slightly different estimates than are presented here as 

more complete data is made available.  

Data for a very small number of acute care hospitals were not available at the time of this publication. Hospitals that 

have no data reported for select quarters include: 

 Quarter 4 of FFY 2020 (July 1, 2020 – September 30, 2020 

o Lawrence General Hospital 

 Quarter 1 of FFY 2021 (October 1, 2020 – December 31, 2020) 

o Sturdy Memorial Hospital 

o Shriner’s Hospital for Children Boston 

o Shriner’s Hospital for Children Springfield 

Hospital Characteristics  

Hospital Cohort 

Each of the 61 acute care hospitals in Massachusetts is assigned to one of five mutually exclusive groups of similar 
hospitals: Academic Medical Centers (AMCs), teaching hospitals, community-High Public Payer (HPP) hospitals, 
other community hospitals, and specialty hospitals. Hospital characteristics are assessed at the end of the state fiscal 
year. Hospital cohort assignments in the quarterly update are based on data from state fiscal year 2019 (July 1, 2018 
– June 30, 2019). 

https://www.chiamass.gov/case-mix-data/
https://www.chiamass.gov/assets/docs/r/pubs/2020/CMSR-HIDD-FY2019-Report.pdf
https://www.chiamass.gov/assets/docs/r/pubs/2020/CMSR-HIDD-FY2019-Report.pdf
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 AMCs are characterized by extensive research and teaching programs, comprehensive resources for 

tertiary and quaternary care, being principal teaching hospitals for their respective medical schools, and 

being full service hospitals with case mix intensity greater than 5% above the statewide average. 

 Teaching hospitals are hospitals that report at least 25 full-time equivalent medical school residents per one 

hundred inpatient beds in accordance with the Medicare Payment Advisory Commission (MedPAC) and are 

not classified as AMCs.  

 Community-High Public Payer (HPP) hospitals are hospitals that do not meet the MedPAC definition to be 

classified as teaching hospitals and have 63% or greater of Gross Patient Service Revenue (GPSR) 

attributable to Medicare, MassHealth, and other government payers, including the Health Safety Net. 

 Community hospitals are hospitals that do not meet the MedPAC definition to be classified as teaching 

hospitals and have a public payer mix of less than 63%. 

 Specialty hospitals are hospitals that serve unique patient populations or provide unique sets of services. 

Calculated Measures  

Age 

Patient age in years was calculated from the date of the inpatient admission and the patient’s date of birth. 

Discharges were suppressed from the report if the date of birth was missing or invalid, or if the calculated age 

exceeded 115 years. The number of discharges missing age data was 17 in FFY 2019, 8 in FFY 2020, and 4 in Q1 of 

FFY 2021. 

Length of Stay and Inpatient Days 

Length of stay (LOS) is calculated by subtracting the admission date from the discharge date. Stays for which the 

admission and discharge dates were the same would be coded as having a length of stay of 0 days. Average length 

of stay (ALOS) is an aggregate measure of the mean LOS within a certain category or group. Inpatient days is an 

aggregate measure of the sum of the LOS, or the days of care associated with a discharge within a category or 

group.  

No outliers were removed when calculating the length of stay. The number of discharges with missing length of stay 

due to missing date of admission or discharge was 8 in FFY 2019, 1 in FFY 2020, and 1 in Q1 of FFY 2021. 

Intensive Care Use and Days 

A discharge was characterized as having any intensive care use if the discharge had any non-zero charge for 

revenue codes associated with intensive care use. This includes stays in the Intensive Care Unit (ICU), Coronary 

Care Unit (CCU), Neonatal Intensive Care Unit (NICU), Pediatric Intensive Care Unit (PICU), and other intensive care 

use. 

Revenue codes associated with intensive care use are as follows: 

Table 1. Revenue Codes Associated with ICU 
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REVENUE CODE DESCRIPTION 

173 Nursery – Newborn Level III 

174 Nursery – Newborn Level IV 

200 Intensive Care Unit – General 

201 Intensive Care Unit – Surgical 

202 Intensive Care Unit – Medical 

203 Intensive Care Unit – Pediatric 

204 Intensive Care Unit – Psychiatric 

206 Intensive Care Unit – Intermediate ICU 

207 Intensive Care Unit – Burn Care 

208 Intensive Care Unit – Trauma 

209 Intensive Care Unit – Other 

210 Coronary Care Unit – General 

211 Coronary Care Unit – Myocardial Infarction 

212 Coronary Care Unit – Pulmonary Care 

213 Coronary Care Unit – Heart Transplant 

214 Coronary Care Unit – Intermediate CCU 

219 Coronary Care Unit – Other 

The number of days of care associated with intensive care was calculated by summing the units, or days of care, 

associated with revenue codes corresponding to intensive care use. The number of units were summed across all 

relevant intensive care codes. If the sum of units exceeded the length of stay, the total intensive care units was set to 

the length of stay. One limitation to this analysis is that there may be potential over-counting of total units if a patient 

utilized more than one type of intensive care and there was overlap of those types of care in a single day. Therefore, 

the number of intensive care days may be an overestimate of the true number of days of care associated with 

intensive care use. Lastly, the average LOS by intensive care use is calculated for the total LOS among discharges 

associated with any intensive care use, not just the days spent in intensive care.  

Data Categorizations and Groupings 

Gender 

The number of discharges with missing or unknown gender in was 30 in FFY 2019, 17 in FFY 2020 and 9 in Q1 of 

FFY 2021. 

Race/Ethnicity 

Patient race and ethnicity were classified using a hierarchal grouping based on information entered by the facility. 

First, any patients of Hispanic/Latino/Spanish culture or origin regardless of race were classified as Hispanic of Any 

Race. Next, patients with valid primary race variables and were not multiple races were classified as non-Hispanic 
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White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic American Indian/Alaska Native, non-Hispanic Native 

Hawaiian/Other Pacific Islander. Patients classified as Other Race or who had more than one race indicated were 

classified as non-Hispanic Other or Multiple Races. Due to small population sizes, non-Hispanic American 

Indian/Alaska Native and non-Hispanic Native Hawaiian/Other Pacific Islander are reported together with Other and 

Multiple Races in the Tableau workbook, but these groups are reported separately in the databook, except in the 

COVID-19 section. Discharges that could not be classified into any of the above groups due to missing or invalid 

race/ethnicity information are reported as Missing. 

Payer Type 

Payer type is the expected primary payer on the discharge as reported by the hospital and does not include 

secondary or supplemental payer types. For this analysis, payer type categories were derived from payer source 

codes. Payer type categories were assigned to one of as follows: 

 Medicare: Fee-for-service Medicare or managed care Medicare 

 Medicaid: MassHealth, including Medicaid managed care, or Commonwealth Care 

 Commercial: Blue Cross and Blue Cross Managed Care, Commercial Insurance and Commercial Managed 

Care, HMO, PPO/Other managed care plans not elsewhere classified, point-of-service plans, exclusive 

provider organizations, and other non-managed care plans 

 Other: Worker’s Compensation, Other Government Payment, Auto Insurance, and Dental Plans 

 Self-Pay: Self-Pay, Free Care and Health Safety Net 
 

The number of discharges with missing expected primary payer type was 25 in FFY 2019, 488 in FFY 2020, and 

1,117 in Q1 of FFY 2021. 

Discharge Setting 

For this analysis, discharge setting information reported by the facility was classified into one of seven mutually 

exclusive categories: 

 Home: Home or self-care, rest home, or shelter  

 Skilled Nursing Facility (SNF): Skilled nursing facilities  

 Home with Home Health Agency Care (HHA): Home under care of organized home health service 

organization or home under care of a home IV drug therapy provider  

 Hospice: Home hospice care or hospice medical facility  

 Rehabilitation: Intermediate care facility, inpatient rehabilitation facility, rehabilitation hospital or Medicare-

certified long-term care hospital  

 Expired: Died in hospital  

 Other: Critical access hospital, psychiatric hospital, federal healthcare facility, another short-term general 

hospital for inpatient care, another type of institution not defined elsewhere, or other discharge setting 

The number of discharges with missing discharge setting was 56 in FFY 2019, 17 in FFY 2020 and 11 in Q1 of FFY 

2021. 

Clinical Classifications Software Refined (CCSR) for ICD-10-CM Diagnoses [1] 
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The CCSR for ICD-10-CM diagnoses was developed by Agency for Healthcare Research and Quality (AHRQ) and 

aggregates over 70,000 ICD-10-CM diagnosis codes into over 530 clinically meaningful categories, organized across 

21 body systems. For the purposes of reporting on principal discharge diagnoses, discharges are classified into 

mutually exclusive categories based on the default inpatient CCSR category for the listed primary ICD-10-CM 

diagnosis code. A small number of diagnosis codes lacked a default inpatient CCSR category for primary diagnoses; 

these were assigned to the next CCSR category listed for that ICD-10-CM code as acceptable for primary diagnoses, 

or, when unavailable, the first CCSR category listed as acceptable for secondary diagnoses. This report uses CCSR 

v. 2021.1. 

In the section Diagnoses and Procedures, estimates among the top 25 most common CCSR categories are 

presented for non-obstetric adult discharges and discharges for patients aged 0-17, whereas the top 16 CCSR 

categories are shown for adult obstetric discharges. 

Clinical Classifications Software (CCS) for ICD-10-PCS Procedures [2] 

The CCS for ICD-10-PCS procedures was developed by AHRQ and aggregates over 80,000 ICD-10-PCS procedure 

codes into over 320 clinically meaningful categories, organized across 31 clinical domains. For this analysis, 

discharges are classified into mutual exclusive categories based on the listed principal ICD-10-PCS procedure code. 

This report uses CCS v. 2020.1. 

In the section Diagnoses and Procedures, estimates among the top 25 most common CCS categories are presented 

for non-obstetric adult discharges and discharges for patients aged 0-17, whereas the top 11 CCS categories are 

shown for adult obstetric discharges. 

Age Group and Obstetric Status 

Discharges were grouped into one of three mutually exclusive groups: age 0-17, age 18 or older with an obstetric 

primary diagnosis, and age 18 or older without an obstetric primary diagnosis. The number of discharges missing age 

data was 17 in FFY 2019, 8 in FFY 2020, and 4 in Q1 of FFY 2021. 

Discharges were classified into one of these groups based on age at the time of the admission (0-17 or 18+) and 

whether the discharge was identified as an obstetric discharge using the Clinical Classifications Software Refined 

(CCSR) [1] for the principal ICD-10-CM diagnosis. CCSR categories used to identify obstetric care were defined as 

follows: 

Table 2. CCSR Categories Associated with Obstetric Care 

CCSR CATEGORY 

DESCRIPTION 

FAC013 Contraceptive and procreative management 

PRG001 Antenatal screening 

PRG002 Gestational weeks 

PRG003 Spontaneous abortion and complications of spontaneous abortion 

PRG004 Induced abortion and complications of termination of pregnancy 

PRG005 Ectopic pregnancy and complications of ectopic pregnancy 

PRG006 Molar pregnancy and other abnormal products of conception 

https://www.hcup-us.ahrq.gov/toolssoftware/ccsr/DXCCSR-AppendixB.pdf
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CCSR CATEGORY 

DESCRIPTION 

PRG007 Complications following ectopic and/or molar pregnancy 

PRG008 Supervision of high-risk pregnancy 

PRG009 Early, first or unspecified trimester hemorrhage 

PRG010 Hemorrhage after first trimester 

PRG011 Early or threatened labor 

PRG012 Multiple gestation 

PRG013 Maternal care related to fetal conditions 

PRG014 Polyhydramnios and other problems of amniotic cavity 

PRG015 Obstetric history affecting care in pregnancy 

PRG016 Previous C-section 

PRG017 Maternal care for abnormality of pelvic organs 

PRG018 Maternal care related to disorders of the placenta and placental implantation 

PRG019 Diabetes or abnormal glucose tolerance complicating pregnancy; childbirth; or the puerperium 

PRG020 
Hypertension and hypertensive-related conditions complicating pregnancy; childbirth; and the 
puerperium 

PRG021 Maternal intrauterine infection 

PRG022 Prolonged pregnancy 

PRG023 Complications specified during childbirth 

PRG024 Malposition, disproportion or other labor complications 

PRG025 Anesthesia complications during pregnancy 

PRG026 OB-related trauma to perineum and vulva 

PRG027 Complications specified during the puerperium 

PRG028 Other specified complications in pregnancy 

PRG029 Uncomplicated pregnancy, delivery or puerperium 

PRG030 Maternal outcome of delivery 

 

Chronic Conditions [3] 

Chronic conditions are identified using an adapted algorithm created by the Chronic Conditions Data Warehouse 

(CCW) as developed by the Centers for Medicare and Medicaid (CMS) using the primary and secondary diagnosis 

codes included for the discharge. The CCW includes 67 conditions including 27 common chronic conditions and 40 

other chronic or potential disabling conditions. The Quarterly Updates publication includes the 25 most common 

chronic conditions from the CCW among all discharges and within each obstetric and age group by discharge 

volume. One limitation of this analysis is that because only diagnoses associated with inpatient discharges are 

considered, the calculated prevalence of these chronic conditions are likely underestimates of true prevalence in the 

studied populations. For this analysis, chronic conditions were also analyzed for each obstetric and age group, and 

only discharges among patients aged 2 years and older were included. 

Behavioral Health 

For this analysis, discharges were categorized into clinical meaningful independent behavioral health categories 

based on the listed primary and secondary diagnosis codes using the CCSR categories for ICD-10-CM diagnoses 

[1]. A discharge may be associated with more than one behavioral health category because all primary and 

secondary diagnoses on the discharge record were considered and because ICD-10-CM diagnoses may be 

https://www2.ccwdata.org/web/guest/condition-categories
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associated with more than one CCSR category. Behavioral health conditions are classified as mental health or 

substance use based on the conditions and CCSR categories below: 

Table 3. CCSR Categories Associated with Behavioral Health 

OVERALL 
CATEGORY 

DIAGNOSIS 
CATEGORY 

CCSR 
CATEGORIES 

CCSR DESCRIPTION 

Mental Health 

Mood disorders 

MBD002 Depressive disorders 

MBD003 Bipolar and related disorders 
 

MBD004 Other specified and unspecified mood disorders 

Anxiety disorders 

MBD005 Anxiety and fear-related disorders 
 

MBD006 Obsessive-compulsive and related disorders 

Adjustment disorders 
MBD007 Trauma and stressor-related disorders 

Intentional self-harm, 
suicidal ideation, and 

suicide attempts 

MBD012 Suicidal ideation, attempt, and intentional self-harm 

MBD027 Suicide attempt or intentional self-harm, subsequent encounter 

Schizophrenia and 
other psychotic 

disorders 

MBD001 Schizophrenia and other psychotic disorders 

Personality disorders 
MBD009 Personality disorders 

Impulse control 
disorders not 

elsewhere classified 

MBD008 Disruptive, impulse-control and conduct disorders 

Miscellaneous mental 
health conditions 

MBD010 Feeding and eating disorders 

MBD011 Somatic disorders 

MBD013 Miscellaneous mental and behavioral disorders and conditions 

Substance Use 

 

Alcohol-related 
disorders 

MBD017 Alcohol-related disorders 

Cannabis-related 
disorders 

MBD019 
 

Cannabis-related disorders 

MBD030 Cannabis-related disorders, subsequent encounter 

Opioids-related 
disorders 

MBD018 Opioid-related disorders 

MBD028 Opioid-related disorders, subsequent encounter 

Cocaine-related 
disorders 

MBD021* 
 

Stimulant-related disorders 

MBD029* Stimulant-related disorders, subsequent encounter 

*Only including those related to cocaine 

Sedatives-related 
disorders 

MDB020 
 

Sedative-related disorders 

MBD032 Sedative-related disorders, subsequent encounter 

Other Stimulant-
related disorders 

MBD021* Stimulant-related disorders 

MBD029* Stimulant-related disorders, subsequent encounter 

*Except those related to cocaine 
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Hallucinogens-
related disorders 

MBD022 Hallucinogen-related disorders 

MBD031 Hallucinogen-related disorders; subsequent encounter 

Miscellaneous 
substance-related 

disorders 

MBD023 
 

Inhalant-related disorders 

MBD025 Other specified substance-related disorders 

MBD033 Inhalant-related disorders, subsequent encounter 

 

Additionally, in consultation with clinicians and AHRQ staff experts, ICD-10-CM diagnoses in CCSR categories 

MBD026 (Mental and substance use disorders in remission) and MBD034 (Mental and substance use disorders; 

sequela) were associated with the diagnosis categories listed above based on how equivalent ICD-10 codes for 

mental and substance use disorders for initial and subsequent encounters or conditions not in remission were 

categorized.4 

Discharges were classified into further groups depending on whether there was any behavioral health condition, any 

mental health condition or any substance use disorder associated with the discharge. Lastly, discharges were 

classified into mutually exclusive groups: one or more mental health disorders associated with the discharge but no 

substance use disorder, one or more substance use disorders associated with the discharge but no mental health 

disorders, and co-occurring mental health and substance use disorders. 

For this analysis, behavioral health categories were also analyzed for each obstetric and age group, and only 

discharges among patients aged 2 years and older were included. Some mental health and substance use 

categories had fewer than 11 discharges for some months. These were suppressed for privacy reasons. They 

include: 

 Age 2-17 

o Substance Use Disorders Only (August 2019 and September 2020) 

o Substance Use Disorders – Cocaine-related disorders, Hallucinogens-related disorders and Other 

Stimulant-related disorders (All Months) 

 Age 18+, OB 

o Mental Health Conditions: Impulse control disorders not elsewhere classified (All Months) 

o Substance Use Disorders: Sedatives-related disorders, Other Stimulant-related disorders, and 

Hallucinogens-related disorders (All Months) 

COVID-19 

A discharge was classified as being associated with COVID-19 if it had a primary or secondary ICD-10-CM diagnosis 

indicating confirmed or suspected COVID-19 and a date of admission on or after April 1, 2020, or a primary or 

secondary diagnosis of other (not SARS-associated) coronavirus and a date of admission on or before March 31, 

2020. 
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ICD-10 CODE 

DESCRIPTION 

U07.1 COVID-19, virus identified (laboratory confirmed) 

U07.2 COVID-19, virus not identified (clinically diagnosed) 

B97.29* Other coronaviruses as the cause of disease classified elsewhere 

*If the date of admission was on or before March 31st, 2020. 

For the section focused on COVID-19, the proportions of discharges associated with and without COVID-19 are 

presented by age group, obstetric and age group, gender, race and ethnicity, expected primary payer type, discharge 

setting, intensive care use, and intensive care days. Some data elements, including certain discharge settings and 

expected primary payer types, had fewer than 11 discharges for some months. These were suppressed for privacy 

reasons. 

 

Notes 

 [1] Clinical Classifications Software Refined (CCSR). November 2020. Healthcare Cost and Utilization Project 

(HCUP). Agency for Healthcare Research and Quality, Rockville, MD. Available from www.hcup-

us.ahrq.gov/toolssoftware/ccsr/ccs_refined.jsp. 

 [2] Clinical Classifications Software (CCS) for ICD-10-PCS (beta version). November 2019. Healthcare Cost and 

Utilization Project (HCUP). Agency for Healthcare Research and Quality, Rockville, MD. Available from www.hcup-

us.ahrq.gov/toolssoftware/ccs10/ccs10.jsp. 

[3] Condition Categories – Chronic Condition Warehouse. February 2021. Centers for Medicare and Medicaid 

Services, Baltimore, MD. Available from https://www2.ccwdata.org/web/guest/condition-categories. 

[4] For a list of all ICD-10-CM codes in these categories, please refer to the documentation on CCSR for ICD-10-CM 

Diagnoses (see note 1). 
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