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An Overview



Changing With the Times: Use of Data in Health…
Map: John Snow’s innovative mapping of the cholera epidemic 

in London in 1854 revolutionized tracing of disease 

Figure: Use of cellphones to combat COVID-19 in Jakarta in 

2020; location data reveal changes in the time spent at home



Huge Amounts of Health Data Are Now Available…

1 -  https://www.infoq.com/news/2023/08/aws-healthimaging-medical-data/

2 - https://www.rbccm.com/en/gib/healthcare/episode/the_healthcare_data_explosion#content-panel

..30% of the world’s data volume is being 

generated by the healthcare industry. By 2025, 

the compound annual growth rate of data for 

healthcare will reach 36%.2

RBC Capital Market 



…Also in Developing Countries…E.g., Claims Data…

•As developing countries implement reforms towards UHC, there is movement away from atomized OOP-based 
transactions → more prepaid/pooled financing of health → purchaser-provider split (with or without social 
health or other forms of insurance) → large amounts of digitized clinical/claims data being collected

•Claims data – also referred to as billing data or administrative data -- are digitized/electronic records of 
transactions that have occurred between payers and providers



Health data are (rightfully) 

privacy-sensitive which can make 

them difficult to access and 

utilize without robust protection 

systems in place

Many developing countries lack 

capacity for conducting 

meaningful policy-relevant 

analytics, especially ‘big data’ 

analytics

Too much focus on using claims 

data analytics for 

detecting/managing fraud as 

opposed to quality/improving 

health

Sometimes claims data are 

not of sufficient quality to 

enable credible analytics → 

necessitating foundational 

data quality improvements 

Using claims data for informing policy-making is often seen through lens of ‘risk’ rather than ‘opportunity’

…But Not Being Analyzed from Policy Lens



Typical Nature of Claims Data 

Patient

Admission Discharge

EndStart Time window

Providers

Patient

Patient

Same patient discharged 

to different facility

Patient

Admission Death

Admission Transfer

Transfer Discharge

Patient Patient

Admission Discharge

Readmission Discharge

Patient

Some patient characteristics such as age, sex, 

approximate location of home are often available

Some provider 

characteristics 

such as 

location, type 

of ownership, 

size, staffing, 

accreditation 

are available
Some information on 

diagnoses, procedures, 

tests, medications, 

outcomes, billing, 

expenditure information 

might be available

Length of stay



Claims Data Analysis Can Help Improve Health System 
Performance

Focus on 

primary/frontline care
But not too early!

Outpatient instead of 

inpatient; Task shifting; 

Reduce low-value care

Reduce vaccine-preventable 

and other ambulatory-care 

sensitive admissions

Reduce hospital-acquired 

infections

Ensure quality of care

Ensure follow-up 

care

Ensure good patient experience



Overall Objectives of the Session

Provide a flavor of 
common metrics that can 

be routinely calculated 
from claims data

Introduction to ways in 
which analyses of claims 
data could inform policy-

making

Examples of ways in which 
claims data are currently 

being utilized across 
countries

▪ Better understand the nature and characteristics of claims data

▪ What are advantages/disadvantages as well as strengths/weaknesses 

▪ View claims databases as a potentially rich resource that can be leveraged to complement 

other sources of information for helping inform policies in ways that can improve health 

system performance.



Claims Data Use Cases

▪ Length of stay and expenditure analysis

▪ Quality of primary health care: Ambulatory care sensitive conditions

▪ Quality of hospital care: Readmissions & case from India

▪ Estimating health costs of smoking

▪ Climate change & health: Extreme heat & hospitalization 



Navneet Manchanda (Health Economist, WB) 

World Bank, Global Practice on Health, Nutrition, and Population

Length Of Stay



What is Length Of Stay?
Claims Data Use-Case: LOS

Patient

Admission Discharge

EndTime window

Patient

Admission Death

Length of stay

Typical claims datafile 
from ‘Lomania’

LOS = 4 days

LOS = 5 daysProviders

Length of Stay (LOS) = Date of Discharge-Date of Admission



Average Length Of Stay is a Commonly Reported Metric
Claims Data Use-Case: LOS

Large 

variations

Length of Stay (LOS) = Date of Discharge-Date of Admission

Source: Health at a Glance 2023. 

▪ Patient profiles can influence LOS

▪ In Japan, “social admissions” – i.e., acute care 

beds devoted to long-term care for the elderly -- 

partly explains large number of beds and long 

average LOS.

▪ A short average LOS, coupled with the high 

admission rates in Sri Lanka suggests that 

inpatient services may be partly substituting for 

outpatient and primary care.

▪ LOS is influenced by how hospitals are paid: fee-

for-service and per diem payments generally result 

in longer LOS, whereas case-based ‘bundled’ 

payments can result in lower LOS.



Provider Payment Methods Can Influence  LOS in Hospitals 

Claims Data Use-Case: LOS

Providers are paid a fixed amount per admission depending on patient and 

clinical characteristics, regardless of the actual number of days that may be 

required and the actual amount of services that may be utilized per admission 

episode. This generally leads to a decline in LOS but may lead to increased 

number of hospital admissions and possible readmissions.

Providers are paid for each individual service provided per episode of 

utilization; fees are usually fixed in advance for each service or group of 

services that are provided. Gives provider an incentive to increase 

number/volume of services, thus may lead to longer stay in hospital.

Providers are paid a fixed amount per day that an admitted patient stays in 

the facility; this type of provider payment mechanism is often used for long-

term palliative and rehabilitative care.  Incentive for provider is to increase 

the number of bed-days →excessive length of hospital stays

Providers receive a fixed amount of resources to cover specific input expenses 

(e.g., for salaries, medicines, equipment, maintenance, etc.) to provide a 

stipulated set of health services over a certain period. Providers incentivized 

to underprovide services or increased referrals. No incentive to improve 

quality/efficiency.

Case Based (like DRGs) 

Fee For Service 

Per Diem

Line Items



Length Of Stay: Some Additional Considerations

Claims Data Use-Case: LOS

Germany Ireland

Numerator: # of bed days
Denominator: # of cases       
(admissions plus discharges 
including deaths divided by 2)

Numerator: # of bed days used 
Denominator: # of inpatients 
discharged (including deaths, 
excluding day cases)

Length of Stay: Sometimes Different Definitions in Different 

Countries 



Long-term Inpatients in ‘Lomania’

Claims Data Use-Case: LOS

Source: WB staff analysis using synthetic claims dataset

Average LoS=~4  days



Using Claims Data to Visualize LOS

Claims Data Use-Case: LOS

Source: WB staff analysis using synthetic claims dataset



The “10-60” Rule

Claims Data Use-Case: Expenditure Analysis

Health Expenditures Tend to be Highly Concentrated: 
10% of the population driving about 60% of expenditures

Sources: WB staff analysis using synthetic claims dataset representative of LMIC experiences; NSSO 2017/18.



Who Are The “10%”? 

Top reasons for hospital utilization for the “10%” highest 

cost users from “Lomania”:And more likely to 

stay longer in 

hospital than 

non high-cost 

users

More likely to be 

from vulnerable 

populations

More likely 

to be elderly 

• Chronic kidney disease (12.3%)

• Medical surveillance and aftercare following completed 

treatment (12.2%)

• Care involving dialysis (3.0%) 

• Heart failure (2.3%)

• Care involving rehabilitation procedures (2.1%)

More likely to have higher 

average number 

hospitalizations per year 

than non high-cost users

Source: WB staff analysis using synthetic claims dataset representative of LMIC experiences.

Typical Characteristics of the “10%” High-Cost Users:
Claims data can identify key drivers of expenditure.
• Targeted interventions using claims analysis can 

help reduce hospitalizations and 

manage cost challenges

• Not all expenditures among high-cost users 

can be “managed” or mitigated

Claims Data Use-Case: Expenditure Analysis

Claims Analysis Can Help Identify Opportunities to Manage Costs and Improve Care Outcomes for High-Cost Users



Key Considerations
Current Scenario (especially in 

public facilities in many countries):

➢ Not enough hospital beds

➢ Overcrowding

➢ Hospital-acquired infections

➢ Staffing challenges

➢ Avoidable hospitalizations

Average LOS Can Be Key Performance Indicator
 

Claims Data Use-Case: LOS

Efficiency

Longer LOS may indicate 
inefficiencies in resource 
allocation as beds, staff 
time, and medical care 
are tied up for extended 

periods

Patient Safety & Quality

 Longer LOS may raise concerns 
about patient safety and quality of 
care provided. Some patients may 

be discharged too early, when 
staying in hospital longer could 

have improved their health 
outcomes or reduced chances of 

readmissions

Reimbursement 
Determination                                                         

Sometimes hospitals are 
paid based on LOS

Claims Analysis Can Help Identify Opportunities to Manage Costs and Improve Care Outcomes for High-Cost Users



Huong Lan Dao (Senior Health Specialist, WB) 

World Bank, Global Practice on Health, Nutrition, and Population

Quality of Primary Health Care: 
 Ambulatory Care Sensitive Conditions 
(ACSC)



Availability and utilization of competent care, effective interventions, together with a positive experience when users interact with the health 

system  (Lancet Commission on High Quality Health Systems)

Source: Donabedian, 1966

Strategic Purchasing → Quality

Person

Prevent illness from 

occurring or worsening

Avoidance of over-

treatment, under-

treatment, mistreatment

Once illness has 

occurred, prompt and 

accurate 

diagnosis/prognosis

Minimize adverse 

events due to provider 

error/neglect

Good  follow-up care

Structure

Characteristics of 
the environment 

in which care 
takes place 
including 

infrastructure, 
equipment, and 

human resources

Process

Interactions between 
clinicians-patients;  
whether clinician 

follows 
recommended care or 
clinical guidelines to 

reach  correct 
diagnosis and 
appropriate 

treatment plan, and 
skillfully delivers 

treatments 

Outcome

Evidence 
about changes 

in patient’s 
health status 

resulting from 
receiving 

health care

What is Quality? 

Source: Miller, 2007

Claims Data Use-Case: Quality



Why Quality Matters? Quality has eclipsed access as driver of survival

As coverage rates have risen globally, commensurate gains in population health have often not been observed, focus of 

policy attention increasingly on effectiveness of coverage

Lancet Commission estimated 

that of 8.6 million deaths from 

treatable conditions, 60% are 

due to poor quality

Non-

utilization

 3.6 m

Poor 

quality

 5.0 m

Poor quality healthcare often results in harm; or can result in low-value interventions 

that are wasteful instead of being cost-effective

Claims Data Use-Case: Quality

Across surveys, perceived lack of (clinical) quality 

and long waiting times are often most-cited 

reasons for people to bypass public health 

facilities and pay OOP to seek care at private 

facilities (where clinical quality  is not necessarily 

better…)

Poor structural, process, and 

outcome quality due to under-

leveraged and under-financed 

public coverage is key driver of 

OOP spending and financial 

hardship



Assessing Quality of Primary Health Care from Hospitalization 
Data: Ambulatory Care Sensitive Conditions

‘…conditions for which timely and effective ambulatory care can help reduce the risks of 

hospitalization by preventing the onset of an illness or condition, controlling an acute episodic 

illness or condition, or managing a chronic disease or condition.’    Billings et al. (1993)

Potentially Preventable Hospitalizations 

(PPHs)/Hospitalizations for Ambulatory Care 

Sensitive Conditions (ACSC) are hospitalizations due 

to ACSCs………….… distinct from unnecessary 

admissions 

Hospitalizations for ACSCs are widely used in high-income 

counties as a routine statistical indicator of the quality and 

effectiveness of primary care system + access and equity

 

Claims Data Use-Case: Quality



Why Monitor and Track ACSC Hospitalizations?
 

▪ ACSC hospitalization metrics can indirectly provide 

information on effectiveness of primary health care:

o High ACSC hospitalization rates signal potential gaps in 

health promotion, disease prevention, primary health 

care management of ACSCs.

o ACSC hospitalization rates are used as key performance 

indicator (KPI) for monitoring primary health care 

effectiveness and efficiency of health systems (used in 

Thailand, Australia, US, UK…)

▪ Effective frontline primary health care management of ACSCs 

can help free scarce hospital beds in resource-constrained 

settings.

▪ Preventing the need for hospitalization is better for patients: 

o Admissions can lead to hospital-acquired infections as 

well as loss of mobility and increased frailty from 

inactivity.

o Admissions are costly to purchasing agencies and to 

patients and their families.

Claims Data Use-Case: Quality



Primary Health Care To Avoid Need for Hospitalization

Prevention

• Prevention of risk factors

• Behavioral/lifestyle modifications

• Public health interventions

Screening

• Proactive population-based screening

• Early detection by families, in the community, during routine visits

Treatment

• Early initiation and compliance with treatment

• Adherence to treatment, often for decades/lifetime

Management

• Ongoing management and monitoring

• Adjustments based on co-morbidities and multi-morbidities

Claims Data Use-Case: Quality



Examples of ACSCs

Vaccine-Preventable ACSCs Acute ACSCs Chronic ACSCs

Bacterial pneumonia Dehydration Atrial fibrillation and flutter

Influenza Pediatric gastroenteritis Angina 

Diphtheria Perforated appendix Congestive heart failure

Whooping cough ENT infections Hypertension

Measles Kidney/urinary tract infections Asthma

Rubella Perforated/bleeding ulcer COPD

Acute hepatitis B Cellulitis Diabetes complications

Mumps Dental conditions Iron deficiency anemia

Rubella arthritis Convulsions and epilepsy Nutritional deficiencies

Early symptoms of urinary tract infections can be detected and treated in 

ambulatory settings; a failure to do so can lead to acute glomerulonephritis 

which will most likely require hospitalization

Acute episode may be dealt with at primary care without 

requiring unplanned/emergency hospital admissions

Avoid need for emergency care via improved 

primary care management

Claims Data Use-Case: Quality



Steps: Defining ACSCs Is Key 
 

There is scientific 
evidence that the 

cause of 
hospitalization is 
ambulatory care-

sensitive.

There is clarity on 

the definition and 

coding of the 

diagnosis (using 

ICDs).

The health 

problem is 

important for 

public health (i.e. 

not a rare event)

Hospitalization is 

needed when the 

condition is present 

(the condition is not 

exclusively treated in 

ambulatory basis)

There is a consensus among 

experts and clinicians that 

hospitalization is potentially 

avoidable by effective and timely 

provision of ambulatory care for 

prevention or management to 

prevent complications. (DELPHI 

Method)

Claims Data Use-Case: Quality



Minimal Data Requirement 

Primary & Secondary 
diagnostic ICD codes, 

procedure codes* 

Patient 
characteristics: age, 

sex

Facility type 
(Level of facility, 
public vs private) 

Geographic identifiers 
(province, district).

LOS 
Month of admission 

(for seasonality 
analysis)

Total cost for the 
episode, total paid by 

the insurance 

Claims Data Use-Case: Quality



Typical Process of ACSC Development & NHS England Example

Start with global list from WHO 

and/or from comparable 

countries

Expert consensus via 

representative clinical panel (e.g., 

using Delphi method)

Adjustments based on local 

context, clinical guidelines, public 

health importance, etc.

Estimation, assessment, 

interpretation, learning, revisions 

over time

Claims Data Use-Case: Quality



Examples of Findings from ACSC Studies…
Reducing ACSC hospitalizations can reduce cost pressures on health systems given the generally lower unit costs of implementing 

frontline interventions

A study aimed to measure the avoidable 

hospitalization rate and the treatment cost per 

hospitalization time in large cities of eastern 

China looked at five ACSC: hypertension, 

diabetes, asthma, COPD, and Congestive 

heart failure  between 2015-2018.

Claims Data Use-Case: Quality

Condition

Number in 

2018

Average 

cost per 

case

Hypertension 30,957 $1,307

Diabetes 41,975 $1,593

Asthma 3,060 $1,301

COPD 35,122 $2,068

CHF 14,258 $2,084



Use of Potentially Preventable 
Hospitalizations in Australia

• Australia examination of geographic inequalities 

in potentially preventable hospitalization rate for 

COPD

• More remote and poorer areas have higher 

potentially preventable hospitalization due to low 

access to effective PHC for COPD management.

Source: Australian Commission on Safety and Quality in Healthcare. The Fourth Atlas of Health Care Variation 
2021. https://www.safetyandquality.gov.au/sites/default/files/2021-04/fourth_atlas_2021_-
_2._chronic_disease_and_infection.pdf

Number of potentially preventable COPD hospitalizations per 100,000 

people of all ages, by area of patient residence, 2017-18

Claims Data Use-Case: Quality



Results from ACSC Study from Ecuador

Between 2015 and 2022, 12-15% of all hospital 
discharges in population below 75 years of age were 
due to ambulatory care sensitive conditions (ACSC)

Furthermore, 75% of the ACSC related 
admissions are due to acute illnesses; 23% are 
due to chronic conditions
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Source: Giovagnoli and Mohpal (2024). Note: Data includes all public, private and not for profit hospitals. Hospitals classified as psychiatric hospitals or addiction 
centers are excluded. 

Claims Data Use-Case: Quality



Results from ACSC Study from Viet Nam

Claims Data Use-Case: Quality

Approximately 30% of Vietnam’s 

inpatient episodes in 2019 were 

potentially preventable through 

strengthened PHC and prevention

Top 10 ACSCs account for 82% of 

potentially preventable hospitalizations



ACSC Dashboard Example: Bacterial Pneumonia in Viet Nam 

Total 

PPHs

Total 

inpatient 

days

Total SHI 

payments 

(billion 

VND)

Total 

patient 

payments 

(billion 

VND)
945,535 7,280,558 4557 445 

Claims Data Use-Case: Quality



ACSC Analysis Results Must Be Interpreted Carefully

▪ Hospitalizations for ACSCs are potentially preventable, but not all can be eliminated. Despite all efforts at prevention and 

management, some cases may still require hospitalization. 

▪ Decades-long lags may exist between behavior and disease, such as tobacco smoking and COPD, so the ACSC outcomes 

today may be due to historical lack of programs and cannot be blamed on current provision of primary health care.

▪ ACSC hospitalizations may result from risk factors that are outside the scope of health sector interventions, such as air 

pollution. They may also be influenced by other factors such as insurance coverage that influence care seeking. 

▪ Low ACSC rates may indicate effective primary healthcare services that prevent hospitalization, but they might also indicate 

unmet need for inpatient care services for vulnerable groups or regions. Also, reductions in ACSC may not necessarily reflect 

improved clinical outcomes.

▪ ACSC rates are a proxy indicator, not  a direct measure of access to and quality of ambulatory care (or primary health care). 

Understanding why groups of people sought hospitalization for their condition and did not get ambulatory care services to 

avoid the hospitalization requires further investigation. 

▪ Although some ACSCs are used in almost all health system contexts, others are specific to a country based on consultations 

with clinicians about which diseases are preventable or manageable with current PHC service delivery capacity. 

Claims Data Use-Case: Quality



Key Considerations

Claims Data Use-Case: Quality

Before carrying out ACSC study, ask the following questions:

• Why do you need such studies and what they inform?

• What are the data requirement?
• Big Data: large-scale hospitalization data increasingly collected and available

• Minimal data requirements for ACSC methodology: diagnosis code, age, sex, and some utilization or charge data. More 
detailed data allows refinements.

• What are key steps involved? 
• Note: clinician consultations involving preventive and primary healthcare experts helps to identify the most preventable ACSCs 

and types of programs required.

• Can it be done routinely as a key performance indicator?
• Can be used as a key performance indicator for identifying localities and groups in greatest need of interventions 

to prevent ACSC hospitalizations, and for holding localities or primary healthcare networks responsible for 
reducing hospitalizations for ACSCs.



Sheena Chhabra (Senior Health Specialist, WB) 

World Bank, Global Practice on Health, Nutrition, and Population

Quality of Hospital Care:
Readmissions &  Application from India



What is a Readmission? 

Patient

Admission Discharge

Start Time window

Providers

Patient

Patient

Same patient discharged 
to different facility

Patient

Admission Death

Admission Transfer

Transfer Discharge

Patient Patient

Admission Discharge

Readmission Discharge

Patient

Length of stay

End

Claims Data Use-Case: Quality (Readmissions)



Why Analyze Readmissions Rates?

Unplanned hospital readmissions have been a focus of health researchers and policy-makers since 
1970s
• Readmissions impose heavy burden on patients and their families, on the quality of health services and 

health systems in general (unnecessary care)

Readmissions are common, costly and avoidable. In the United States:
• 8.6% of all patients and 16.0% of Medicare patients were readmitted within 30 days (2016)

• Average cost of a readmission of those aged 65 was 5.3% higher than the cost of initial visit (2013)

• Studies have shown that 9% to 48% of all unplanned readmissions are avoidable

Many countries publicly report readmissions indicators as measure of quality
• CMS from the US publicly reports all-cause hospital readmission rates for pneumonia, congestive heart 

failure and acute myocardial infarctions

• Similarly, Australia, Canada, England, Denmark, Germany UK estimate and report condition specific 
readmission rates

Claims Data Use-Case: Quality (Readmissions)



What Counts as a Readmission Varies Across Countries

Center for Medicare and Medicaid 
Services, USA

• Capture unplanned readmissions that 
happen within 30 days of discharge 
from the index (i.e., initial) admission.

• The readmission measures include 
patients who are readmitted to the 
same hospital, or another applicable 
acute care hospital, no matter the 
principal diagnosis. The measures 
exclude some planned readmissions.

• Acute myocardial infarction (AMI), heart 

failure, pneumonia, chronic obstructive 

pulmonary disease (COPD), stroke, 

knee/hip replacement and coronary 

artery bypass graft (CABG)

Australian Commission on 
Safety and Quality

• An avoidable hospital readmission 
occurs when a patient who has 
been discharged from hospital 
(index admission) is admitted again 
within a certain time interval, and

• The readmission is clinically related 
to the index admission

• The readmission has the potential 
to be avoided through improved 
clinical management and/or 
appropriate discharge planning in 
the index admission. 

• Four conditions: acute myocardial 
infarction, knee replacements, hip 
replacements, and pediatric 
tonsillectomy and adenoidectomy. 
Time period varies

Claims Data Use-Case: Quality (Readmissions)

National Health Service (NHS)

• Measures the percentage of 
emergency admissions to any 
hospital in England occurring 
within 30 days of the most recent 
discharge from hospital for 
selected medical and surgical 
specialties

• Admissions for cancer and 
obstetrics are excluded as they 
may be part of the patient’s care 
plan. 

• Four conditions: proximal femur, 
stroke, hysterectomy, primary hip 
replacement surgery



Readmissions Also Correlated with Higher Mortality

Source: Fry CH, Fluck D, Han TS. Frequent identical admission-readmission episodes are associated with 

increased mortality. Clin Med (Lond). 2021 Jul;21(4):e351-e356. doi: 10.7861/clinmed.2020-0930. PMID: 

35192477; PMCID: PMC8313203

Claims Data Use-Case: Quality (Readmissions)



What Causes Readmissions?

Claims Data Use-Case: Quality (Readmissions)

•Treatment by multiple providers

•Gaps in care

•Lack of follow-up appointments

Fragmented care and 
coordination

• Insufficient discharge planning

•Poor post-discharge support

•Medications management

Discharge planning and 
follow-up

•Age, multiple chronic conditions

•Mental health issues

•Lack of social support
Complex patient needs

•?

•?
What else?



Example from India
  

Claims Data Use-Case: Quality (Readmissions)

1 in 20
patients experience 

unplanned 

readmission within 

30-days of discharge

11.4%
readmission rate in 

Neurology

Readmission cases

account for

3.4 - 

4.9%
of the total value of 

all claims



Variations in Readmission Rates

Readmission rates vary by type of hospital - Private hospitals have 

higher readmission rates than public hospitals 

Readmission rates tend to decrease with length of 

stay 

Claims Data Use-Case: Quality (Readmissions)

*

*NHCP: National Health Care Providers 



Enormous Variation in Readmission Rates by State

Claims Data Use-Case: Quality (Readmissions)



3 out of 4 Patients are Readmitted to Same Specialty
1 out of 4 Patients Switch Hospitals During Readmission

Data Driven Decision Making for Universal Health Coverage  

Original

Same

75%

25%

All procedures

Different

Medical

Medical

79%

21%

Original procedure Medical

Surgical

Surgical

Medical

31%

69%

Original procedure Surgical

Surgical

Original

Same

73%

27%

All hospitals

Different

Public

Public

68%

32%

Original hospital is Public

Private

Private

Public

30%

70%

Original hospital is Private

Private

Claims Data Use-Case: Quality (Readmissions)



Readmissions Generate Higher Claim Amounts 
than Original Admission and the LOS Is Also Longer

Average claim amount of original admission = $158 (Rs.12,652)

Average claim amount of readmission = $241 (Rs.19,295)

Claims Data Use-Case: Quality (Readmissions)

Avg LOS in original admission = 6.6 days

Avg LOS in readmission = 7.5 days



Some Key Considerations
Measurement:

Adjusting for case- and patient-mix

• Some hospitals could have higher readmission rates because they receive sicker patients 

• Solution: Risk Standardized Readmission Rate (RSRR); look within conditions

Identifying “planned” and “unplanned” readmissions

• Example: Chemotherapy and hemodialysis require planned readmissions; cataract surgeries are performed over two sittings

• Need to carefully exclude “planned” readmissions

• Or work with tracer conditions

Some issues that are harder to address

• Instances where patients may not be readmitted but makes many ED or OP visits

• Patient dies after discharge (due to poor quality of care)

Interpretation:

Interpreting readmission rates across procedure types

• Medical patients tend to get readmitted due to conditions related to the original diagnosis

• Surgical patients tend to get readmitted due to complications during surgery or post-op care

• Example: gastroenteritis vs. fracture of the tibia

Claims Data Use-Case: Quality (Readmissions)



Hideki Higashi (Senior Health Economist) and Pandu Harimurti (Senior Health Specialist)

World Bank, Global Practice on Health, Nutrition, and Population

Estimating Health Costs of Smoking



Examples of Claims Data Analytics: Risk Factors

Unhealthy 

Consumption

Foregone Revenues + Higher Health Spending

Making the case for introducing/expanding health taxes Risk multiplicative impact of climate change

Climate Change

Air Pollution

Excess Heat



Why Do We Care About Smoking?

• Tobacco kills up to half of its users who don’t quit.

• Tobacco kills more than 8 million people each year, 
including an estimated 1.3 million non-smokers who are 
exposed to second-hand smoke.

Tobacco use is one 

of the most 

important risk 

factors contributing 

to total deaths and 

Disability adjusted 

life years (DALYs) in 

the population 

under age 75.

Source: https://www.who.int/news-room/fact-sheets/detail/tobacco; IHME Global Burden of Disease Study-Results Tool. 

Claims Data Use-Case: Tobacco related costs

Health burden from smoking Financial costs of smoking 

• Higher out-of-pocket spending by 
households due to increased morbidity 

• Higher indirect costs due to lower 
productivity and premature mortality

• Increasingly higher costs to the 

public health financing system 

Smoking 

attributable 

diagnoses 

(ICD codes)

Share of disease 

burden 

attributable to 

smoking 

(Population 

Attributable 

Fraction or PAF)

Share of 

hospitalizations 

& costs 

attributable 

to smoking 

https://www.who.int/news-room/fact-sheets/detail/tobacco


Many Studies Estimated Direct & Indirect Costs of Tobacco Using Surveys 

Or Patient Records

Claims Data Use-Case: Tobacco related costs



Measuring Health Costs of Tobacco Use Using Health Insurance Claims

Economic costs of tobacco-attributable disease include three components: 

1. Direct healthcare costs

 Societal (health insurance, government, household) spending on medical care for diseases 
attributed to smoking. [HI claims data can be useful to estimate this component]

2. Productivity costs

 Evaluate value of lost work days due to tobacco-attributed illness.[HI claims data can be used to 
estimate work days lost when seeking insured health care]

3. Mortality costs 

Measure the present value of lifetime earnings of people who die during the year from tobacco-
attributed illness [Other data are used for this calculation].

Claims Data Use-Case: Tobacco related costs



Estimating Direct Health Costs Using Health Insurance Claims Data

Step 1: Determine which diseases are attributed to smoking using the 
global evidence base (The Lancet, IHME, Surgeon general of the United 
States,…

Step 2: Identify these diseases in your country’s health insurance 
claims data using ICD-10 codes (IHME lists the codes related to each 
disease)

Step 3: Extract relevant information on total cases, admissions, 
outpatient visits, length of stay and costs for each of these diseases 
from claims data

Step 4: Determine the share of these diseases that is attributable to 
tobacco use (population attributable fraction-PAF)

Step 5: Estimate the direct health costs attributed to smoking

Claims Data Use-Case: Tobacco related costs



Identify Tobacco-Attributed Diseases

List of more than 30 diseases attributable 

to direct smoking and additional diseases 

attributable to secondhand smoke.

ICD10 diagnosis codes are available for 

each disease. 

Claims Data Use-Case: Tobacco related costs



Understanding & Estimating Population Attributable Fraction (PAF)
• For each disease, sex and risk factor, the PAF is the ratio of:

o Red area (disease among smokers due to smoking) 
divided by 

o Blue area (total disease among smokers and non-
smokers, including cases attributed to risk factors other 
than smoking).

• Use of this method avoids overestimating the smoking-
attributable burden. 

IHME estimates for each country: 

1. total DALYs attributed to tobacco use for specific diseases 
(d).

2. total DALYs for the same diseases (d).

 

𝑃𝑟𝑜𝑥𝑦 𝑃𝐴𝐹𝑑 =
𝑇𝑜𝑡𝑎𝑙 𝑡𝑜𝑏𝑎𝑐𝑐𝑜−𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 𝐷𝐴𝐿𝑌𝑠𝑑

𝑡𝑜𝑡𝑎𝑙 𝐷𝐴𝐿𝑌𝑠𝑑

Rosen L. An intuitive approach to understanding the attributable fraction of disease due to a risk factor: the case of 

smoking.  international Journal of Environmental Research and Public Health. 2013

Proxy PAF is calculated separately for each disease (d) and sex. 

It can also be calculated for each age group.



Calculation is Straightforward (Viet Nam Example)

Disease PDx (list of 

ICD-10 codes)

Sex Lung cancer 

DALYs 

attributed to 

smoking

Total lung 

cancer 

DALYs

Proxy 

PAF 

(4)/(5)

Total SHI 

payments by 

disease

SHI payments for 

diseases 

attributed to 

smoking  (6)x(7)

(1) (2) (3) (4) (5) (6) (7) (8)

Lung 

cancer

C33, C34-C34.92, 

Z12.2, Z80.1-

Z80.2, Z85.1-

Z85.20

Male 360,521 496,426 0.726 32 million USD 23 million USD

Stroke G45-G46.8, I60-

I62, I62.9-I64, 

I64.1, I65-

I69.998, Z82.3

Male 672,451 1,940,769 0.346 48 million USD 17 million USD

…

Estimates of health costs attributed to smoking can inform policymakers and smokers about the hidden costs of 

smoking and spur action



Conclusion

• Estimates of the health costs attributed to tobacco use 
can provide a strong impetus for action to strengthen 
tobacco control activities.

• Health insurance claims data is a readily available 
source of data that can be used to make up-to-date 
estimates of direct healthcare costs of tobacco use and 
monitor trends.

• Analysis of PM-JAY data could provide estimates to know 
the burden of smoking on this important government 
health financing scheme. 

• These methods can easily be adapted to estimate direct 
healthcare costs of other risk factors to health, such as 
alcohol use, unsafe sanitation, or uncontrolled high 
blood pressure. 



Climate Change & Health: 
Extreme Heat & Hospitalization 

Jacopo Gabani (Health Economist, WB) & Ajay Tandon (Lead Economist, WB)

World Bank, Global Practice on Health, Nutrition, and Population



A Changing Climate

Claims Data Use-Case: Climate and health

Source: Germanwatch

Higher risk Lower risk

Asia-Pacific at high risk of impact 

from climate change – storms, 

floods, heatwaves – and from 

health effects of climate change



Different Definitions of Extreme Heat 

Apparent Temperature (AT) = –2.653 + (0.994 × mean temperature) + 0.0153 × (dew point2); Two or more consecutive days 

when the daily mean AT was above 90°F (32.2°C) and exceeded the 95th percentile of historical temperatures   

The Intergovernmental Panel for Climate Change 

(IPCC) defines a heatwave as ‘a period of abnormally 

hot weather, often defined with reference to a relative 

temperature threshold, lasting from two days to 

months’

The World Meteorological Organization (WMO) defines a heat wave as a period during which the daily 

maximum temperature exceeds for more than five consecutive days the maximum normal 

temperature by 9 degrees Fahrenheit (5 degrees Celsius), the normal period being defined as 1961–

1990

France: Maximum 

temperature >30°C

Korea: Maximum 

temperature >33°C

A. Based on Departure from Normal (normally observed temperatures for that period)

▪ Heatwave: Departure from normal is 4.5°C to 6.4°C 

▪ Severe Heatwave: Departure from normal is >6.4°C

B. Based on Actual Maximum Temperature 

▪ Heatwave: When actual maximum temperature ≥ 45°C

▪ Severe Heatwave: When actual maximum temperature ≥47°C



Claims Data Use-Case: Climate and health

How does daily mean temperature affect the number of daily all-cause and NCD-specific 

health visits, focusing on diabetes, cardiovascular diseases, and chronic respiratory 

diseases?

India

Sri Lanka
Malaysia

Papua New 

Guinea

Australia

Philippines

China

VietnamThailand

Timor-Leste
INDONESIASingapore

Japan

Korea

Using Claims to Help Health Respond to Climate Change: 
Heat and Healthcare Utilization Example from Indonesia

▪ Fourth-largest country in terms of population      

(~277 million) following India, China, USA.

▪ Single-payer social health insurance system with 

three-fourths of population covered under Jaminan 

Kesehatan Nasional (JKN) which is administered by 

BPJS.

▪ Decentralized to district level.

▪ Climate almost entirely tropical. Temperatures on 

land remain fairly constant, with coastal plains 

averaging 28°C (82 °F), inland and mountain areas 

averaging 26°C (79°F), and higher mountain 

regions, 23°C (73 °F)

▪ Main variable of Indonesia's climate is not so much 

temperature or air pressure, but rainfall.



Methods & Data

Claims Data Use-Case: Climate and health

Weather data:

SA-OBS dataset (Version 2.0), gridded daily meteorological dataset 

for Southeast Asian region by Southeast Asian Climate Assessment 

& Dataset Project (SACA&D) which combines data from 3,914 

meteorological stations throughout Southeast Asia

Daily rainfall, humidity, wind speed, air pollution (NASA data, 

satellite and observational based)

Proportion of 

days in a year 

with 

temperature in 

specified range

ICD-10-codes for the respective visit categories:

E10-E14 for diabetes-related visits

▪ E10 Type 1 diabetes mellitus

▪ E11 Type 2 diabetes mellitus

I00-I99 for cardiovascular diseases

▪ I10 Essential (primary) hypertension

▪ I46 Cardiac arrest

▪ I64 Stroke, not specified

J30-J99 for chronic respiratory diseases

▪ J45 Asthma

▪ J60-J70 Lung diseases due to external agents



Results
Claims Data Use-Case: Climate and health

▪ Results confirm high temperatures increase the 

health burden at health facilities as heat-induced 

morbidity significantly increases health care 

usage.

▪ On days with mean temperature above 30°C,  

numbers of daily all-cause, diabetes, and 

cardiovascular disease visits increase by 8%, 25%, 

and 14%, respectively, compared to a reference 

day with mean temperature between 25.5-27°C.

▪ Even though Indonesia is a country where high 

temperatures prevail and residents are used to 

heat and high humidity, the heat-morbidity 

relationship is a factor in people's health care 

seeking behavior.



Policy Implications 

▪ Establish links with local meteorological services to receive early information and warnings 

of impending heat. 

▪ Individual early warning systems, for example, in the form of alerting weather apps, can 

provide  timely information.

▪ This would allow for a timely response by physicians and general practitioners in the form of 

increased and disease-specialized staff during days with excessive temperatures.

▪ Individuals affected by a chronic disease should be sensitized to the risks of heat. Possible 

interventions could include the provision of educational material/coping information.

Claims Data Use-Case: Climate and health



Audience Questions?



Closing Remarks



Results from ACSC Study from Ecuador
Distribution of ACSC by diagnosis, age and sex - 2019

Further insights by analyzing deeper the 

distributions:

• Among children, nearly a third of ACSC 

hospitalizations due to acute 

gastroenteritis → strengthen prevention, 

healthy behaviors and primary care

• Among women aged 18-35 years, nearly 

half of all ACSC hospitalizations due to 

conditions related to pregnancy → 

strengthen antenatal care

• Among adults between 50-75 years, a 

quarter of ACSC hospitalizations due to 

diabetes → strengthen prevention and 

primary care

Claims Data Use-Case: Quality
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