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Why measurement matters



Imagine you were running a company, how will
yYOU measure your success/progress?
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https://www.youtube.com/watch?v=380sy5 ZQzo



https://www.youtube.com/watch?v=380sy5_ZQzo

Measurement is critical for global health

e To understand disease trends and to set priorities

e To assess progress towards elimination or other targets

e To evaluate the effectiveness of interventions

e To provide feedback to improve performance

* To advocate for resources and investments

 To measure impact of donor aid

e For granting agencies to evaluate their investments and strategies



To understand disease trends



Be sure to watch “The River of Myths”, a
wonderful video on importance of measurement

https://www.youtube.com/watch?v=0wll-dwh-bk



https://www.youtube.com/watch?v=OwII-dwh-bk

http://www.who.int/gho/en/



o0 understand shifts in disease trends

“To provide policymakers,
researchers, donors, and other
decision-makers with the most
timely and up-to-date picture of
population health to inform
critical decisions, the Global
Burden of Disease (GBD) will
produce annual updates to its
estimates.

http://www.healthdata.org/gbd



http://pr.harpercollins.com/books/Epic-Measures-Jeremy-N-Smith/?isbn=9780062237507

“Medical doctor and economist Christopher Murray began
the Global Burden of Disease studies to gain a truer
understanding of how we live and how we die. While it is
one of the largest scientific projects ever attempted—as
breathtaking as the first moon landing or the Human
Genome Project—the questions it answers are meaningful
for every one of us: What are the world’s health problems?
Who do they hurt? How much? Where? Why?

Murray argues that the ideal existence isn’t simply the
longest but the one lived well and with the least illness.
Until we can accurately measure how people live and die,
we cannot understand what makes us sick or do much to
improve it. Challenging the accepted wisdom of the WHO
and the UN, the charismatic and controversial health
maverick has made enemies—and some influential friends,
including Bill Gates who gave Murray a $100 million grant.”



. . TOP CAUSES OF DEATH
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To establish priorities



To establish priorities

http://www.dcp-3.org/



Cost effectiveness matrix

The objective is to be able to compare a portfolio of products using a consistent
methodology to gain greater insights into the potential value of BMGF investments

© Bill & Melinda Gates Foundation |

14



To assess progress towards
elimination or other targets



To assess progress towards elimination or other targets

Confronting Emerging Infections:
Lessons from the
Smallpox Eradication Campaign

William H. Foege
Emory University, Atlanta, Georgia, USA

“Know the truth. Response requires knowing where the
virus is.”

“Appropriate response requires good epidemiologic
analysis. The epidemiology, in turn, can be no better
than the facts assembled. Knowledge is dependent on
the information system; in public health, the
surveillance system forms the foundation of
knowledge.”

Foege B. Emerg Infect Dis 1998; Vaccine 2011



To assess progress towards elimination or other targets

Polio — the final push!

http://www.gatesfoundation.org/Who-We-Are/Resources-and-Media/Annual-Letters-List/Annual-Letter-2013



MDGs: Global Health Report Card




To evaluate the effectiveness
of interventions



Global health interventions: failures are common

https://naturemicrobiologycommunity.nature.com/channels/303-journal-club/posts/51659-archive-of-failures-in-global-health



https://naturemicrobiologycommunity.nature.com/channels/303-journal-club/posts/51659-archive-of-failures-in-global-health

How do we know what works?

Cohen J. Science 2014



But does it work?

The rise of impact evaluations
in global health and development
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Impact evaluation: a
new industry within
global health



http://www.povertyactionlab.org/ http://www.3ieimpact.org/



To provide feedback to
improve performance



To provide feedback to improve performance



To advocate for resources



0 advocate for resources

http://www.treatmentactiongroup.org/content/tbrd2018



http://www.treatmentactiongroup.org/content/tbrd2018

http://www.treatmentactiongroup.org/content/tbrd2018



http://www.treatmentactiongroup.org/content/tbrd2018

To measure impact of donor aid



Courtesy: David Peters, JHSPH
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“Our country is littered with the bones
of successful pilot projects”

African Health Minister

Courtesy: David Peters, JHSPH



For granting agencies to evaluate their grantees
and their own strategy

e Evaluation is the systematic, objective assessment of an ongoing or completed
intervention, project, policy, program, or partnership. Evaluation is best used to
answer questions about what actions work best to achieve outcomes, how and
why they are or are not achieved, what the unintended consequences have been,

and what needs to be adjusted to improve execution.

https://docs.gatesfoundation.org/Documents/guide-to-actionable-measurement.pdf http://www.gatesfoundation.org/How-We-Work/General-Information/Evaluation-Policy



Dashboards and score cards



https://www.mcsprogram.org/across-africa-data-dashboards-in-health-facilities-are-improving-

AFGHANISTAN HEALTH SECTOR

BENCH

MARKS

BAGHLAN

decision-making/

BPHS Balanced Scorecard 2004 - 2011/12 2004 | 2005 2007 | 2008 200912011 2012
/10 | /12 | /13
Domain A: Client and Community
Overall Patient Satisfaction | 66.4 | 90.9 89.2 | 78.4 85.3 - -
1 |patient Perception of Quality Index | 662 | 839 [822|745|824 (782 - -
Overall Client Satisfaction and Perceived Quality of Care Index 73.3 81.3 - - - -] - - | 763 [77.2
2 |Written Shura-e-sehie activities in community | 181 | 665 |342 - -
Community Involvement and Decision Making Index 72.4 90.0 - - - - - - 78.3
Domain B: Human Resources
|Health Worker SatisfactionIndex | 561 | 679 |67.9 |624 - -
Revised Health Worker Satisfaction Index 61.7 66.6 - - - - - - 65.6
4 [Health Worker Motivation Index 66.7 72.8 - - - - - - 69.1
5 |Salary Payment Current 52.4 92.0 84.6 82.7 | 62.4 56.0
Staffing Index -- Meeting minimum staff guidelines | 101 | 540 |427 - -
Revised Staffing Index -- Meeting minimum staff guidelines 11.4 33.3 - - - - - - 26.2
ﬂrovﬂer Kﬂ)wlﬂgegore_ o 44.8 62.3 49.3 - - - -
Revised Provider Knowledge Score ______ _71_5 o _?6_0_ _f _-_ _-_ . . -
|Revised Revised Provider Knowledge Score | e | w7 | - |- L -____- - _33___- o
New Provider Knowledge Score 59.4 67.6 - - - - - - 66.7
Staff received training in lastyear | 301 | 563 |39.0 495 - -
Revised Staff Received Training (in last year) 7.1 14.9 - - - - 9.4
Domain C: Physical Capacity
|Equipment Functionality Index | 613 | 900 |  65.6 | 83.9 (813 - -
Revised Equipment Functionality Index 67.4 85.0 - - - - - - 776
10|Prug Availability index - __ | 538 | 818 |728 65.9 | 74.7 | 785 -] -
Pharmaceuticals and Vaccines Availability Index 71.8 88.6 - - - - - - 76.6 | 84.3
1 Laboratory Functionality Index (Hospitals & CHCs) |56 | 3.7 |152 [[S6SN|N4S: 9.4 | 70. - -
Revised Laboratory Functionality Index (CHCs only) 53.1 76.3 - - - - - - 74.1
12 |Clinical Guidelines Index | 225 | 51.0_ |29.9 489 - -
Revised Clinical Guidelines Index 64.3 85.9 - - - - - - 66.8
13 \InfrastructureIindex | 493 | 632 |500 62.3 - -
Revised Infrastructure Index 48.9 73.4 - - - - - -
Domain D: Quality of Service Provision
14 |Patient History and Physical Exam Index | 551 | 835 |[551 |81.6 |818 |767 - -
Client Background and Physical Assessment Index 66.7 81.2 - - - - - - 73.8
15 Patient Counseling Index . _ _ _ _ |_288 | 489 293|403 |36.2|331 48.8 - -
Client Counselling Index 31.7 58.5 - - - - - - 40.1 | 43.8
16 Proper sharps disposal __ |41 | 8.0 |769|581 63.4 - -
Universal Precautions 51.8 70.4 - - - - -
17 [Time Spent with Client 3.5 31.2 4.1 11.5 308 | 7.5
Domain E: Management Systems
18 |HMIS UseIndex | 496_| 807  68.7 - -
Revised HMIS Use Index 66.1 86.2 - - - - - -
19 [Financial Systems 2.2 20.3 - - - - - - 11.4
20 [Health Facility Management Functionality Index 40.0 57.6 - - - - - -
Domain F: Overall Mission
27 Outpatient visit concentrationindex | 480 | 527 519 | 50.8 | 517 | 50.7 | 482 | - | - -
New Outpatient visit concentration index 46.2 56.9 - - - - 51.2 | 46.9
2 Patient satisfaction concentrationindex | 490 | 509 49.8 [ 50.2 | 50.1 | 50.1 | 49.7 - - -
New Patient satisfaction concentration index* 49.6 50.8 - - - - - 50.2
COMPOSITE SCORES
Percent of Upper Benchmarks Achieved - 5.0 | 35.0 | 45.0] 45.0| 75.0| 70.0 [ 9.1 | 59.1
Percent of Lower Benchmarks Achieved - 80.0 [ 90.0 [ 85.0 | 95.0 | 100.0| 100.0| 68.2 | 95.5
Overall Means (Provincial) - 49.1 ] 61.1 | 65.6 | 62.9 | 78.6 | 74.6 | 51.8 | 65.0

Courtesy: David Peters, JHSPH


https://www.mcsprogram.org/across-africa-data-dashboards-in-health-facilities-are-improving-decision-making/
https://www.mcsprogram.org/across-africa-data-dashboards-in-health-facilities-are-improving-decision-making/

Some challenges with
measurement



Challenges

e Routinely collected data are often unreliable in LMICs

* Insufficient planning and funding for measurement (MLE)
e There are many projects with impact never quantified!

e Denialism: do we really want to know the truth?
e Pressure to succeed can result in biased/fabricated data
* There is no guarantee that evidence will change policy

e Advocacy, sometimes, is more impactful than measurement and
evidence!



China and the SARS cover-up



India and the drug-resistant TB denial

CID 2011



https://www.ft.com/content/683047ac-b857-11e9-96bd-8e884d3ea203



https://www.ft.com/content/683047ac-b857-11e9-96bd-8e884d3ea203

BURDEN OF DISEASE



Key Health Indicators

Terms

* Prevalence - number of people suffering from a certain health
condition over a specified time period

* Incidence - the rate at which new cases of a disease occurin a
population



SNAPSHOT OF GLOBAL HEALTH STATUS:
KEY HEALTH STATUS INDICATORS

* Maternal mortality ratio
* Neonatal mortality rate
* Infant mortality rate

* Under-five mortality

* Life expectancy

* All-cause mortality rate



Measuring the Burden of Disease

Health-Adjusted Life Expectancy (HALE)

e Summarizes expected number of years to be lived in what might
be termed the equivalent of good health

* A health-expectancy measure

e To calculate the HALE: the years of ill health are weighted
according to severity and subtracted from the overall life
expectancy



Measuring the Burden of Disease

Disability-Adjusted Life Year (DALY)

 The sum of years lost due to premature death (YLLs) and years lived
with disability (YLDs). DALYs are also defined as years of healthy life
lost

A health-gap measure

 Indicates losses due to illness, disability and premature death in a
population, accounting for health conditions like mental iliness
that rarely cause death



Measuring the Burden of Disease

Quality-Adjusted Life Year (QALY)

A measure of the state of health of a person or group in which the

benefits, in terms of length of life, are adjusted to reflect the quality of
life.

One QALY is equal to 1 year of life in perfect health.

To be dead is associated with 0 QALYs.



https://www.youtube.com/watch?v=Exce4gy7a0k



https://www.youtube.com/watch?v=Exce4gy7aOk

http://www.healthdata.org/presentation/global-burden-disease-analyzing-and-visualizing-big-data-global-health



Burden of Disease Data

Important to gain an understanding of:
e Leading causes of illness, disability, and death in the world

 Variations in these causes by age, sex, ethnicity, and socioeconomic
status

* Changes over time and how these causes might change in the future



Examples

e Trends in global poverty
* Trends in life expectancy
e Trends in under 5 mortality

e Trends in maternal
mortality



Global Burden of Diseases, Injuries, and Risk Factors Study: over 1,000
people from over 100 countries put together all the world’s data on
more than 1,000 different clinical outcomes

http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

http://www.healthdata.org/presentation/global-burden-disease-analyzing-and-visualizing-big-data-global-health



Life expectancy, 2017

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Years someone can expect to live in full health in 2017 (Healthy life expectancy at birth)
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Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Leading causes of early death, 1990 and 2017

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Total Number of Global Deaths, 1950-2017

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Leading causes of early death and disability¥ at lowest and highest levels of
development, 2017

Low Socio-demographic Index (SDI)® countries  High SDI countries Communicable, maternal,
. _ _ neonatal, and nutritional diseases
1 Neonatal disorders 1 Ischemic heart disease Non-communicable diseases
2 Lower respiratory infections 2 Low back pain
3 Diarrheal diseases 3 Stroke
4 Malaria 4 Lung cancer
5 Congenital defects 5COPD

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Leading risk factors causing early death and disability, by sex, 2017

Males’ Females
1 Smoking 1 High systolic blood pressure Metabolic risks
2 High systolic blood pressure 2 High fasting plasma glucose Behavioral risks
3 High fasting plasma glucose 3 High body mass index
4 Alcohol use 4 Short gestation for birth weight
5 Short gestation for birth weight 5 Low birth weight for gestation

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Leading causes in 2016
1 Ischemic heart disease
2 Stroke
3 Lower respiratory infections
4 Diarrheal diseases
5 Road injuries
6 Malaria
7 Preterm birth complications
8 HIV/AIDS
9 COPD
10 Neonatal encephalopathy

13 Lung cancer

15 Diabetes

16 Chronic kidney disease
18 Alzheimer's disease

Leading causes in 2040

1 Ischemic heart disease

2 Stroke

3 Lower respiratory infections
4 COPD

5 Chronic kidney disease

6 Alzheimer's disease

7 Diabetes

8 Road injuries

9 Lung cancer

10 Diarrheal diseases

12 HIV/AIDS

18 Preterm birth complications

21 Neonatal encephalopathy
22 Malaria

Forecast: Leading causes of early death, 2016 and 2040

Communicable, maternal,
neonatal, and nutritional diseases

Non-communicable diseases
Injuries
| Same orincrease

' Decrease

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf


http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Forecast: Potential loss of life averted through reduction of
exposure to key risk factors, 2040
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Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf

Years of life lost (YLLs)



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

SDG index score, 2017

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Progress towards SDG targets
Global prevalence of overweight

Global under-5 mortality rate, 1990-2030 Global maternal mortality ratio, 1990-2030 in children aged 2 to 4, 1990-2030

Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017. Seattle, WA: IHME, 2018.
http://www.healthdata.org/sites/default/files/files/policy report/2019/GBD 2017 Booklet.pdf



http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Age-standardized DALYs, low-SDI versus high-SDI countries, 2015
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Criticisms of GBD

e Black box and methods are hard to understand; lack of transparency

e Uses modeling and extrapolation to counteract systematic biases or
inaccurate reporting in country collected data

e “even the best recipes and best chefs in the world can’t make a meal out of spoiled
(or non-existent) ingredients” Victoria Fan

e Data from all sorts of sources are combined (mixing apples and oranges)

e Confusing for policy makers when GBD estimates diverge from WHO or
other sources

e Too reliant on DALYs, which has limitations
* Heavily funded by Gates Foundation



Great resources to explore

http://www.healthdata.org/results/data-visualizations

http://ourworldindata.org/

http://www.gapminder.org/



http://ourworldindata.org/
http://www.gapminder.org/
http://www.healthdata.org/results/data-visualizations
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