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1. The trouble with the population’s health



Our World in Data. “The link between health spending and life expectancy: The US is an outlier.”
<https://ourworldindata.org/the-link-between-life-expectancy-and-health-spending-us-focus> Accessed September 7, 2016
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Andrasfay T, Goldman N. Reductions in 2020 US life expectancy due to COVID-19 and the disproportionate impact on the Black and Latino populations. PNAS 2021 Vol.
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2. Understanding population health
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Why? So that we may intervene















3. Four principles that can help



a. Population health data as continuous, not binary



Figure 1. Distribution of BMI in two populations illustrating health as a continuum in the
population
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Figure 3 Percentage distribution of serum cholesterol levels {mg/dl) in
men aged 50-62 who did or did not subsequently develop coronary heart
disease (Framingham Study?)






Pepe MS, Janes H, Longton G, Leisenring W, Newcomb P. Limitations of the odds ratio in gauging the performance of a diagnostic,
prognostic, or screening marker. American Journal of Epidemiology 2004; 159:882-8%0.



b. llluminating ubiquitous causes



Figure 1. A metaphor for ubiquity

The goldfish are surrounded by water and everything they do is influenced by the quality of the
water in which they live; therefore, water is a ubiquitous factor influencing the fish and needs to
be taken into consideration every time we may want to improve the lives of the fish.










| |
i Predictor for Peabody Picture Vocabulary Test score Coefficient P-value i
i i
I |
| |
i Gestational cocaine exposure -2.89 0.26 i
i Assessment no. 2.72 <0.001 i
i Gestational cocaine exposure x assessment no. 0.58 0.51 i
i Age at 1st assessment -0.36 0.76 i
E Female gender -4.93 0.058 i
i Parental nurturance -0.31 0.89 i
i |
i Environmental stimulation 5.91 0.039 i
i Caregiver BDI-Il depression score 0.03 0.84 i
| |
i |
Betancourt LM et al. Adolescents with and without gestational cocaine exposure: Longitudinal analysis of inhibitory control, memary and receptive

anguage. Neurotoxicol Teratol 2011; 33(1): 346-46.






http://www.yourweightmatters.org/portion-sizes-changed-time/









c. The role of co-occurring causes



How much of our obesity risk is determined by our genes?
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Therefore under a very plausible assumption of co-

occurring causes, the gene-obesity association can only be
understood if we understand the urban factors that create

the conditions for disease



Rampersaud E, Mitchell BD, Pollin Tl, Fu M, Shen H, O'Connell JR, et al. Physical Activity and the Association of Common FTO Gene Variants With Body Mass Index and
Obesity. Arch Intern Med. 2008;168(16):1791-1797.



Meigs JB, Shrader P, Sullivan LM, McAteer JB, Fox CS, Dupuis J, Manning AK, Florez JC, Wilson PW, D'Agostino RB Sr, Cupples LA. Genotype score in addition to
common risk factors for prediction of type 2 diabetes. N Engl J Med. 2008 Nov 20;359(21):2208-19



Meigs JB, Shrader P, Sullivan LM, McAteer JB, Fox CS, Dupuis J, Manning AK, Florez JC, Wilson PW, D'Agostino RB Sr, Cupples LA. Genotype score in addition to
common risk factors for prediction of type 2 diabetes. N Engl J Med. 2008 Nov 20;359(21):2208-19



d. The centrality of health equity



Bor J, Cohen G, Galea S. Population Health in an Era of Rising Income Inequality: United States, 1980-2015. The Lancet. 2017; 389(10077):1475-1490



National Academy of Medicine. The growing gap in life expectancy by income: Implications for federal programs and policy responses. 2015.
http://www.nap.edu/download.php?record_id=19015#
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4. Methods for population health






Populations are

1. Heterogeneous, ie have diversity of agents
2. Characterized by nonlinear dynamics

3. Characterized by contact structure, networks,

organization
4. Have feedback, adaptation, learning, evolution
5. Stochastic with important tails

6. Display emergent properties



http://i.telegraph.co.uk/multimedia/archive/00796/crowded-britain_796405c.jpg



Populations are
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Complex systems




Foresight - Tackling Obesities: Future Choices:
<http://www.foresight.gov.uk/OurWork/ActiveProjects/Obesity/KeyInfo/Index.asp>



Causes and counterfactuals
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66 Everything should be made as simple as
possible, but not simpler 99



Simple approaches, a foundational myth




The effectiveness of simple approaches?

Davey Smith G, Ebrahim S. Epidemiology-is it time to call it a day? International Journal of Epidemiology. 2001;30:1-11.



5. The big picture
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