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A B S T R A C T   

This paper traces the history of noncommunicable disease public health research and programming at the World 
Health Organization. Specifically, it investigates the origins of the now pervasive 4 × 4 framework focusing on 
four sets of diseases (cardiovascular diseases, diabetes, chronic respiratory diseases, and cancers) caused by four 
behavioral risk factors (tobacco use, harmful use of alcohol, unhealthy diets, and physical inactivity). We have 
found that the 4 × 4 framework developed as a generalization from strategies to control epidemics of cardio-
vascular disease and stroke in high-income countries during the second half of the twentieth century. These 
strategies, which were narrowly focused on interventions to address behavioral “lifestyle” risk factors as well as 
pharmacotherapy for physiologic risk factors, were ultimately packaged as an integrated approach initially in 
high-income countries and subsequently extended to low- and middle-income countries, where they have failed 
to address much of the burden among very poor populations.   

1. Introduction 

When the Global Burden of Disease (GBD) Study brought the term 
“noncommunicable disease” (NCD) into common usage in global health 
statistics in the early 1990s, it was composed of 12 major groups of 
causes: malignant neoplasms, diabetes mellitus, nutritional and endo-
crine, neuropsychiatric, sense-organ, cardiovascular, respiratory, 
digestive, genitourinary, musculoskeletal, congenital abnormalities, and 
oral health (Murray et al., 1992). In an attempt to simplify the Inter-
national Classification of Diseases, and in a nod to Omran’s (1971) 
theory of epidemiologic transition, GBD grouped these disparate con-
ditions together based on their relatively slow rate of mortality decline 
with socioeconomic development as compared with more rapid re-
ductions in mortality due to communicable and reproductive diseases. 
This broad meaning of NCDs continues to apply both in GBD and in the 
World Health Organization’s Global Health Estimates (Mathers and Ho, 
2017). 

By the time of the 2011 United Nations (UN) High-Level Meeting on 
NCDs, however, NCDs had been reduced to a “4 × 4” model focusing on 
four sets of diseases (cardiovascular diseases, diabetes, chronic 

respiratory diseases, and cancers) caused by four behavioral risk factors 
(tobacco use, harmful use of alcohol, unhealthy diets, and physical 
inactivity) (United Nations General Assembly, 2011). As noted in a UN 
news bulletin from September 20th, 2011, “Delegates … today consid-
ered strategies to combat the preventable, mostly lifestyle- and 
diet-related illnesses that have become the major killers across the 
world” (United Nations, 2011). 

Theoretically, this narrowly defined framing for NCDs amounted to a 
simpler governance tool for the World Health Organization (WHO). The 
4 × 4 framework enabled the WHO to more easily advise and consult 
with ministries of health around the world on their emerging NCD 
policies and programs. This framework also attempted to consolidate 
and more clearly conceptualize the NCD burden. By mapping this 
conception of NCD burden onto conceptual and operational levers for 
policy action—lifestyle modifiable risk factors—the WHO could make 
straightforward recommendations for organizing NCD control and 
public health programming. Practically, the 4 × 4 framework for NCDs 
has been highly influential with respect to subsequent global monitoring 
frameworks and indicators for disease control, as well as the way that 
NCDs are understood as part of Universal Health Coverage and the post- 
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2015 Sustainable Development Goals (United Nations, 2017; World 
Health Organization, 2013, 2018). 

The 4 × 4 framework has been criticized variously for (1) excluding 
specific diseases such as mental illnesses, neurological conditions, he-
moglobinopathies, and musculoskeletal conditions, for example; (2) its 
limited explanatory power and focus on vertical disease control; and, (3) 
neglecting the diversity of the diseases and infectious and environmental 
risk factors that affect the global poor (Binagwaho et al., 2014; Birbeck, 
2011; Mensah & Mayosi, 2012; Raviola et al., 2011; World Health Or-
ganization, 2013). 

More recently, there are signs that the WHO’s commitment to the 
rigidly narrow 4 × 4 framework may be softening. Indeed, the third UN 
High-Level Meeting on NCDs, held in September of 2018, broadened 
commitments to action on environmental risk factors such as air pollu-
tion, and to treatment of mental illnesses, marking a shift to a “5 × 5” 
agenda (United Nations General Assembly, 2018). This shift is also re-
flected in the WHO Independent High-Level Commission on NCDs 
(World Health Organization, 2018). Finally, The Lancet Commission on 
Reframing NCDs and Injuries (NCDIs) for the Poorest Billion has also 
characterized the NCDI burden in populations living in extreme poverty 
and made recommendations regarding pro-poor NCD control strategies 
that address a broader range of severe conditions among children and 
young adults (http://www.ncdipoverty.org) (Bukhman et al., 2020). 

The following history aims to contribute to these ongoing efforts to 
move beyond the 4 × 4 framework by developing a critical under-
standing of the circumstances within which it emerged, as well as its 
subsequent simplification and generalization to settings around the 
world. Specifically, we detail how the 4 × 4 framework developed as a 
generalization of strategies to control epidemics of ischemic cardiovas-
cular disease and stroke in high-income countries during the second half 
of the 20th century, and was then subsequently applied to low- and 
middle-income countries. This process of simplification and general-
ization—and the exclusions it produced—has had dire implications for 
the prevention and treatment of NCDs and injuries amongst the poorest 
billion people around the world. 

2. Materials and methods 

To track the evolution of the 4 × 4 framework at WHO, we examined 
approximately 500 archival documents from WHO Archives in Geneva, 
Switzerland. We also drew from more than 450 published documents 
from WHO, including official histories and technical report series. All 
documents were then categorized and reviewed using Evernote soft-
ware; salient themes and excerpts were tagged according to topic and 
geographic region by authors during the review process, creating a li-
brary from which to source material for the manuscript. Finally, we 
conducted semi-structured interviews with four directors of the Division 
of Noncommunicable Diseases at WHO. 

3. Theory 

Knowledge of the social world and, more precisely, the categories 
that make it possible, are the stakes, par excellence, of political 
struggle, the inextricably theoretical and practical struggle for the 
power to conserve or transform the social world by conserving or 
transforming the categories through which it is perceived. 

(Bourdieu, 1985) 

Public health categories—like the category of NCDs, traced here-
—are social constructions (Berger & Luckmann, 1966) used by gov-
ernments and other civil society entities for the purpose of improving 
specific forms of population level health (Foucault, 1976, pp. 237–264). 
The social construction of pragmatically coherent and useful categories 
within public health science and governance has been investigated and 
theorized by anthropologists, sociologists, and historians of science and 

medicine (Brown, 1995; Conrad & Barker, 2010; Gieryn, 1983; Lamont 
& Molnár, 2002; Sangaramoorthy & Benton, 2012). More recent 
research into the practices of “knowing governance” explores the 
increasingly technical nature of political struggle within scientific 
epistemic communities who vie for the legitimate authority to carve, 
name, and frame the natural and social world using their choice of 
categories, frameworks, evidence, and data (Haas, 1992; Voss & 
Freeman, 2016). Public health science is often a form of political priority 
setting and implicit hierarchy-making, pursued by technical and 
bureaucratic means and thus not acknowledged as such. 

This paper offers a brief historical narrative of the construction and 
crystallization of one such framework—the 4 × 4 framework—as 
deployed by WHO in its attempt to rationalize and govern the wide- 
ranging, unruly, and newly identified (as of 1976) health problems 
associated with NCDs. In what follows, we trace how early models used 
to understand and intervene in population-level cardiovascular disease 
lifestyle-modifiable risk factors were generalized to a much wider swath 
of problematic chronic health conditions. 

Beginning in the mid-1970s, WHO officials formally linked ideas of 
shared lifestyle-modifiable risk factors to the pragmatic inclusion or 
exclusion in what came to be known as the “main four” NCDs. The result 
of this history has been that the principal drivers of NCDs amongst the 
poorest populations in the world have become rendered less visible to 
policy makers and ministries of health, leading to very little political 
attention and funding (Bukhman et al., 2020). 

4. Findings and discussion 

Our findings and discussion of this history are laid out chronologi-
cally in sections 1.4.1 through 1.4.4. In the first section, we begin with a 
description of the early genesis of NCD epidemiology through the Fra-
mingham Heart Study and its influence on the WHO. We then describe 
the rise and simplification of NCD governance at the WHO through the 
emergence of a shared modifiable risk factor framework and demon-
stration projects that informed the creation of the 4 × 4 framework 
between 1978 and 2000. In section 1.4.3 we illustrate two examples of 
NCD conditions—J-type diabetes and rheumatic heart disease—that 
were left on the chopping block as a result of the narrowing 4 × 4 
framework taken up by the WHO during this period. Finally, we 
conclude with the relatively recent policy crystallization of the 4 × 4 
framework beginning with the release of the Global Burden of Disease 
findings and the WHO’s World Health Assembly resolution on the pre-
vention and control of NCDs in 2000. 

1.4.1. 1948–1978: from Framingham to Finland: disease specific 
programming and the rise of cardiovascular disease epidemiology 

WHO was created in 1948 in the wake of World War II as the United 
Nations technical agency for deploying scientific and governance au-
thority for international public health. From its birth, the agency’s 
agenda was broad and ambitious. Early WHO reports anticipated 
impending changes in disease patterns as developing countries became 
industrialized and urbanized—in short, more like developed countries in 
diet and lifestyle (WHO Expert Committee on Cancer Control & World 
Health Organization, 1963). Initial interest in NCDs developed out of the 
WHO European Regional Office (EURO), which hosted the Consultative 
Committee for Europe at its first session in May 1951. 

There, the Committee recommended that specific WHO programs 
might be developed in “non-infectious chronic diseases of adult pop-
ulations,” “dental hygiene,” and “nutrition,” among others (World 
Health Organization, 1951). Still, during this formative period, the or-
ganization of NCD activities at WHO was overwhelmingly broken into 
disease-specific programming and clinical focus areas, including distinct 
programs in cardiovascular diseases, diabetes, cancer, chronic respira-
tory diseases, rheumatic diseases, congenital abnormalities, renal dis-
eases, occupational health, mental health, and malnutrition. 
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The notion that NCDs could or should be defined by a delimited set of 
shared risk factors has its roots in the 1947 launch of the Framingham 
Heart Study by the United States National Heart Institute and Public 
Health Service. In the post-World War II years, the etiological causes and 
possible techniques for control of cardiovascular diseases (CVD) were 
largely speculative. The Framingham Heart Study represented a 
remarkable move to deploy the tools and techniques of epidemiology – 
historically used in the study of infectious diseases – to analyze the 
distribution and causes of chronic and noncommunicable disease 
(Oppenheimer et al., 2011). This study, initiated in the wake of the 
death of U.S. President Franklin D. Roosevelt from a sudden stroke, first 
quantified various “lifestyle risk factors” that appeared to strongly 
correlate with the likelihood of developing CVD (Mahmood et al., 2014). 
These new statistical tools and the explanatory power of “risk factor 
analysis” became central to the increasingly refined domain of public 
health research and practice. Fig. 1 graphically represents this early 
disease-specific programing and emerging CVD epidemiology at the 
WHO. 

Allusions to the emerging literature and epistemological frameworks 
developed by CVD epidemiologists can be seen at WHO as early as 1955 
in the Recommendations of the Fifth Session of the Regional Committee 
of Europe (WHO Regional Committee for Europe, 1955). The meeting 
participants also discussed the possible utility of grouping these discrete 
clinical issues into a shared category of public health practice, stating, 
“Effective international work at regional level and in close co-operation 
with Headquarters appears possible in a group of chronic diseases 
amongst which the public health aspects of cardiovascular diseases, 
diabetes, cancer and rheumatism are examples which need immediate 
consideration by the Regional Organization” (Executive Board 17, 
1955). 

In October and November 1957, public health and ministry of health 
officials gathered for the Symposium on the Public Health Aspects of 
Chronic Disease in Amsterdam, Netherlands. In the published report that 
followed, the four example “degenerative diseases” (CVD, diabetes, 
respiratory illnesses, and cancer), which were becoming more visible 
throughout Europe and the United States, were grouped within the 
headings and etiological explanations of certain “risks,” “behaviors,” 
and “modes of life” (WHO Regional Office for Europe, 1957). In being 
taken up by global policymakers at WHO, the epistemological precision 

of risk factor analysis, first developed through the Framingham Heart 
Study, was becoming universalized and globalized. The tools of quan-
titative risk-factor analysis continued to migrate the globe providing 
evidence for the causal mechanisms of CVD. 

Indeed, the Framingham Heart Study served as a valuable template 
for WHO to study CVD epidemiology in other industrialized countries. 
Most notable was Finland’s North Karelia Project, initiated in 1978 by 
the charismatic and enthusiastic leadership of Pekka Puska, a Finnish 
physician and public health practitioner (Puska, 2002). The North 
Karelia Project explicitly drew from the intellectual tools of NCD risk 
factor analysis and extended them, with the aim of developing 
community-based interventions to reduce the prevalence of lifestyle 
modifiable risk factors within populations. As Puska and colleagues 
explain, “Since major NCD epidemics are due to unhealthy lifestyles, 
which often arise during periods of economic transition, a significant 
reduction in NCD rates should be possible by promoting general changes 
in the known NCD-related lifestyles” (Nissinen et al., 2001). 

4.2. 1978–2000: from cardiovascular disease risk factors to the shared 
risk factor paradigm at WHO 

Following successes in Framingham and Finland, WHO sought to 
strengthen its NCD programming, leading to the development of several 
major programs in the early 1980s. Initially targeted only toward CVD 
prevention, these programs ultimately adopted an integrated approach 
to NCD prevention, a shift facilitated by the growing adoption of the 
shared risk factor framework. However, because this framework was 
initially developed to explain the causes of NCD burden among affluent 
populations with a high CVD burden, WHO’s NCD programming took a 
sharp turn toward a small set of diseases that appeared to fit the shared 
risk factor framework, and away from the diseases that did not. As a 
result, diseases that did not fit within the shared risk factor frame-
work—often, those most prevalent among the poor—became increas-
ingly occluded from the view of policymakers. Fig. 2 graphically 
illustrates the early grouping of NCDs that came from notions of risk 
factor control efforts emerging from community NCD control pilot 
programs. 

Just two years after the launch of the North Karelia Project, WHO 
initiated the Comprehensive Cardiovascular Community Control 

Fig. 1. Disease-specific programming at the WHO and the emergence of community-level epidemiology characterization of CVD between 1948 and 1978.  
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Programme (CCCCP). This new program’s main objective was “to apply 
scientific knowledge in a well-conceived way to attain maximum control 
of CVD in the entire community and to evaluate the experience for wider 
use,” and consisted of pilot projects across Europe, including in Cze-
choslovakia, Finland, Germany, Hungary, Italy, Norway, Switzerland, 
the USSR, and Yugoslavia (Puska et al., 1988). With the CCCCPs 
formalized and coordinated by WHO, the North Karelia Project (now 
considered the “CCCCP pilot project” in Finland) grew in global 
importance. 

In fact, by 1981, the National Public Health Institute of Finland in 
Helsinki, which served as the coordinating center of the North Karelia 
Project and which was led by Puska, was formally appointed a WHO 
collaborating center for community control programmes in CVD (Puska 
et al., 1988). Meanwhile, with the CCCCP underway, WHO launched 
MONICA in 1982, another major international project with a focus on 
monitoring trends in CVD. Notably, although MONICA eventually 
included 38 populations in 21 countries on four continents, the biggest 
contributor by far was Europe (Gutziller, 1993). 

Not long into the course of community prevention programmes on 
CVD, epidemiologists began examining whether cardiovascular risk 
factors also had an impact on other disease manifestations in their study 
populations. The realization that cancer, diabetes, and respiratory dis-
eases shared some of the same modifiable risk factors as CVD provided 
cardiologists with immediate rhetorical support for integrated NCD 
programming and policy. A 1982 WHO Expert Committee on the Pre-
vention of CHD concluded, “Preventive efforts against CHD should be 
seen as part of a more general programme against noncommunicable 
diseases. Control of CHD risk factors could lead at the same time to the 
reduction of respiratory disease, some cancers, diabetes, etc. Policy- 
makers should see this as an argument reinforcing the case for efforts 
against CHD, and the different components of prevention should effec-
tively complement and strengthen each other” (WHO Expert Committee 
on Prevention of Coronary Heart Disease & World Health Organization, 
1982). 

The adoption of this framework by the WHO NCD Division is also 
apparent in a request for funding written by the Division’s director at the 
time, Dr. Igor Glasunov: “The evaluation of the experience accumulated 
in the field of chronic disease control in the community is leading to a 

growing interest in and acceptance of the idea of a more comprehensive 
and integrated approach to chronic diseases instead of the existing 
traditional specialty-oriented approach. One of the prerequisites advo-
cating an integrated approach is the universality of a group of risk fac-
tors to chronic diseases (environmental, nutritional, behavioural), 
which might be combined under the “life-style” definition” (Glasunov, 
1981). Both the WHO expert committee’s conclusions and Dr. Glasu-
nov’s funding requests make clear that WHO leadership saw pragmatic 
utility in uniting NCDs under the banner of a delimited set of lifestyle 
modifiable risk factors. 

In 1984, EURO formally invited countries to incorporate their 
CCCCPs into the new WHO Countrywide Integrated Noncommunicable 
Diseases Intervention (CINDI) program. CINDI differed from the CCCCPs 
in several important ways. Most significantly, CINDI called for an inte-
grated approach to NCDs. This was motivated, in part, by a World Health 
Assembly resolution in 1985 that explicitly called for “community 
studies with a view to arriving at population-centered measures to 
prevent and control cardiovascular diseases, lung cancer, diabetes 
mellitus, chronic respiratory and other noncommunicable diseases” 
(Thirty-Eighth World Health Assembly, 1985). Moreover, while the 
CCCCPs and MONICA focused on small regions in a handful of countries, 
CINDI consisted of several national demonstration programs in a more 
diverse network of countries, though all still within Europe. Ultimately, 
though, CINDI maintained a narrow vision of NCD prevention; a sum-
mary of surveys conducted at sixteen CINDI sites reported: “The areas of 
programme emphasis most commonly mentioned were: (a) the major 
risk factors: tobacco control, high blood pressure, diabetes, lipids; (b) 
selected target groups: worksite populations, children and youth; and (c) 
the population at large” (Regional Office for Europe &World Health 
Organization, 1996). 

CINDI’s successor was formally launched in 1990 as the WHO Inte-
grated Programme for Community Health in Noncommunicable Dis-
eases (INTERHEALTH), which aimed to improve health through a 
community-based approach to combat the common risk factors for 
four major NCDs (World Health Organization, 1993). In total, twelve 
countries, representing every WHO region, joined the program (Berrios 
et al., 1997). In this way, INTERHEALTH played an important role in 
exporting WHO’s prevailing NCD agenda beyond the EURO region. For 

Fig. 2. Illustration of the emergence of shared risk factors as categorizing schema for NCDs between 1978 and 2000.  
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example, in 1996, while the Pan American Health Organization (PAHO) 
was taking initial steps to implement INTERHEALTH, it also collabo-
rated with CINDI to develop the CARMEN Initiative, a comparable 
program specific to the needs of Latin American and Caribbean countries 
(The CARMEN Network, 2002). Though more diverse in their 
geographic scope, these programs perpetuated the 4 × 4 framework, in 
that they remained narrowly focused on the “big four” diseases. 

4.3. The consequences of exclusion 

As the WHO NCD Division pushed forward with a shared risk factor 
framework, its focus significantly shifted away from many NCDs, 
particularly those afflicting the poor. Two noteworthy examples include 
J-type diabetes and rheumatic heart disease. By further exploring the 
trajectory of these diseases within WHO’s NCD programming, it be-
comes clear not only how dominant the shared risk factor framework 
was, but also how influential the European template for NCD prevention 
became. 

First taken up by WHO due to an insulin shortage following World 
War II, diabetes was initially conceived as a metabolic disorder with 
varying etiologies that cut across social classes (WHO Expert Committee 
on Diabetes Mellitus & World Health Organization, 1965). Indeed, in 
addition to what we now call Type I and Type II diabetes, the latter of 
which was conceived as associated with overnutrition in affluent soci-
eties, WHO recognized a third sub-type known as malnutrition-related 
diabetes or J-type diabetes (J for Jamaica, where it was first docu-
mented) (Abu-Bakare et al., 1986). 

Despite recognizing the important distinction in etiology, as late at 
1980, there was still little consensus on the problem of diabetes in 
developing countries. In its Second Report, the WHO Expert Committee 
on Diabetes Mellitus wrote: “Although a more prominent health problem 
in developed countries, it is erroneous to consider diabetes a disease of 
affluent societies. Epidemiological studies indicate high rates univer-
sally, but little is known of the real extent of diabetes and its sequelae in 
developing countries …. In some societies obesity is a major association 
of diabetes; in others malnutrition is probably a more important deter-
minant” (WHO Expert Committee on Diabetes Mellitus & World Health 
Organization, 1980). Because WHO’s NCD programming was formu-
lated on the basis of shared modifiable lifestyle risk factors, it is hardly 
surprising that malnutrition-related diabetes is not represented in the 4 
× 4. 

WHO’s dealings with rheumatic fever is similarly illustrative of the 
ways in which the poor were excluded from major NCD prevention ef-
forts. At the 1957 Conference on the Public Health Aspects of Chronic 
Disease, the conference report authors rightfully acknowledge the 
different burden of chronic disease among the poor: “Poverty and its 
attendant circumstances seem to prevent atherosclerosis, diabetes and 
the like rather than to promote them. On the other hand, rheumatic 
fever is more relevant in families in the lower income groups” (WHO 
Regional Office for Europe, 1957). Despite the early inclusion of 
developing countries within various NCD policy arenas, policymakers 
were keenly aware that the modifiable risk-factor framework was not 
applicable to those who did not live affluent lifestyles. 

In a 1986 report from the WHO Expert Committee on Community 
Prevention and Control of CVD (1986), the authors detail those aspects 
of Western lifestyles that contribute to important risk factors for CVD, 
noting, “… higher mortality rates in the less affluent groups cannot be 
fully explained by the standard cardiovascular risk factors. The recom-
mendations for prevention in this report are compatible with a high 
standard of living.” Given that NCD programming was so fundamentally 
informed by the “standard cardiovascular risk factors,” rheumatic heart 
disease, with its divergent risk factors, was effectively misaligned with 
WHO priorities and, in turn, rendered invisible. The consequences of the 
framework’s exclusionary nature can be directly observed in the fact 
that, in an effort to revive funding for the still-prevalent disease, the 
World Health Assembly passed a resolution in April 2018 to invigorate 

rheumatic heart disease prevention efforts. The resolution notes that 30 
million people continue to be affected by rheumatic heart disease each 
year, primarily in low- and middle-income countries (Seventy-first 
World Health Assembly, 2018). These exclusions are graphically rep-
resented in Fig. 3. 

4.4. 2000–2008: crystallizing the 4 × 4 framework 

Following the release of the GBD study findings in May 2000, WHO’s 
52nd World Health Assembly passed resolution WHA51.18 calling for 
the implementation of the Global Strategy for the Prevention and Con-
trol of Noncommunicable Diseases. Both the resolution and the Global 
Strategy explicitly focused on what had by then become the character-
istic “big four” diseases: cardiovascular disease, cancer, chronic pul-
monary disease, and diabetes; similarly, they both referenced the most 
prominent risk factors: tobacco use, alcohol abuse, unhealthy diet, and 
physical inactivity (however, alcohol abuse was absent from the 2000 
Global Strategy) (World Health Organization, 2000). The WHO’s 4 × 4 
framework as published in the 2008 WHO Action Plan for the Global 
Strategy is shown below in Fig. 4. 

While the 4 × 4 has endured and serves as an emblem of WHO’s 
current NCD policies, its hegemonic status within the NCD sphere has 
resulted from targeted actions in the decades following its emergence. In 
2003, the WHA endorsed the Framework Convention on Tobacco Con-
trol, a landmark treaty intended to protect populations from the harmful 
effects of tobacco consumption and exposure to tobacco smoke through 
regulation of tobacco pricing, taxing, packaging, and labeling (World 
Health Organization, 2003). Just one year later, in 2004, WHO released 
the Global Strategy on Diet, Physical Activity and Health (World Health 
Organization, 2004). Despite some pressure to take a strong regulatory 
approach, it was decided that, unlike its tobacco counterpart, the food 
industry had to be treated as a partner rather than an adversary (Weisz & 
Vignola-Gagné, 2015). 

In a span of just four years, WHO managed to lay out policy strategy 
for three of the four risk factors in the 4 × 4 framework. Notably missing, 
of course, was alcohol abuse; Derek Yach attributes this to a successful 
effort on the part of the alcohol industry to lobby against its inclusion 
(Yach, 2018). In 2008, however, the industry’s efforts ultimately failed 
when the WHA passed resolution WHA61.4 on Strategies to Reduce the 
Harmful Use of Alcohol (World Health Organization, 2010). That same 
year, WHO released the Action Plan for the Global Strategy, which 
prominently featured the 4 × 4 on its cover (World Health Organization, 
2008). 

As the 4 × 4 grew in prominence, criticism arose from those frus-
trated by the apparent narrowing in scope of WHO efforts around NCDs. 
In what appears to be an explicit attempt to address those concerns and 
to justify its promotion of the 4 × 4 framework, the authors of WHO’s 
2008 Action Plan mentioned by name a list of other NCDs, including 
osteoporosis, renal diseases, and oral diseases. The authors explain their 
exclusion by pointing out that those diseases do not share the same risk 
factors as the “big four” and, therefore, require different intervention 
strategies (World Health Organization, 2008). 

Fig. 5 summarizes this history graphically. The upper-left panel 
shows the period between 1948 and 1978. That period was marked by 
the emergence of a public health epistemology rooted in the correlation 
of lifestyle-modifiable risk factors as deployed to understand and 
intervene in cardiovascular disease developed first in Framingham, MA 
and translated into community-based intervention through the North 
Karelia Project in Finland. Importantly, this early public health research 
and intervention involved the initial boundary-work (Gieryn, 1983; 
Lamont & Molnár, 2002) that shaped early distinctions between con-
ditions sharing lifestyle-modifiable risk factors and those with envi-
ronmental, social, congenital, and other epidemiological drivers. 

Between 1978 and 2000, as depicted in the upper-right panel in 
Fig. 5, the boundary between conditions deemed practically linked 
through shared modifiable risk factors was sharpened by the growing 
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evidence produced by community-led efforts of the INTERHEALTH 
studies. The bottom-left panel in Fig. 5 shows the crystallization of NCDs 
as a public health scientific and governance category which became 
synonymous with the narrowed 4 × 4 framework’s lifestyle-modifiable 
risk factors and associated health conditions. The 4 × 4 framework’s 
formal representation, drawn from the 2008 WHO Action Plan, is shown 
in the bottom-right panel of Fig. 5. 

Despite its gaps, the 4 × 4 framework has been featured in every 
major WHO NCD policy and publication since its emergence in 2000. 
And, while WHO itself has taken steps to promote it, NGOs and allied 

organizations aided in its publicization. One notable example is that of 
the Oxford Health Alliance’s (OxHA) 3Four50 model (three risk factors 
lead to four diseases, which contribute to more than 50% of the global 
disease burden), launched in 2003 (Suhrcke et al., 2006). With Yach 
both an original member of OxHA and an official at WHO at the time, the 
model, both catchy and succinct, underscored the utility of effective 
communication and influenced the global NCD agenda. 

More recently, the United Nations has taken up the cause of NCDs, 
beginning in 2011 with the first UN High-Level Meeting on NCDs, fol-
lowed by a second in 2014, and a third in 2018 (the first of such 

Fig. 3. Illustration of key NCD exclusions crystalized by the 4 × 4 framework between 2000 and 2008.  

Fig. 4. WHO’s rendering of the 4 × 4 policy framework for NCDs.  
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meetings on a health topic since the auspicious UN High-Level Meeting 
on HIV/AIDS in 2000). The NCD High-Level Meetings have generated a 
flurry of research, political statements, economic analyses, and public 
declarations, but have yet to galvanize much in the way of new resources 
for the poorest countries (Bukhman et al., 2020). 

Very few multilateral, bilateral, or private philanthropic donors have 
been committed to funding evidence-based NCD care and health systems 
strengthening programs (Bukhman et al., 2020). The percent of all 
global health financing (official development assistance, or ODA) for 
NCDs has remained constant over the last 15 years at approximately 
1–2% of the total, despite NCDs contributing more than 55% of the total 
global burden of illness and disability and 70% of all deaths globally 
(World Health Organization, 2018). 

Additionally, there is a striking disparity in the investments made by 
global health and development financing agencies between infectious 
killers and NCDs: in 2010, a measly $.78 per disability adjusted life year 
(DALY) averted was invested in NCD care, treatment, and prevention 
programs. This is compared to a more robust (if still inadequate) in-
vestment of $23.90 per DALY averted invested in HIV, tuberculosis, and 
malaria care, treatment, and prevention programs (Nugent & Feigl, 
2010). 

5. Conclusion 

This paper has traced the public health research and institutional 
factors that have led to the dominance of the 4 × 4 framework for NCDs 
at WHO. We have found that the 4 × 4 framework emerged as a 
generalization from strategies to control epidemics of cardiovascular 

disease in Europe and North America during the second half of the 
twentieth century. These strategies were focused on interventions to 
address behavioral “lifestyle” risk factors as well as pharmacotherapy 
for physiologic risk factors such as hypertension and hyperlipidemia. 
These cardiovascular strategies were noted to be important as well for 
some kinds of malignancies and chronic respiratory diseases, as well as 
Type II diabetes, and were packaged as an integrated approach initially 
in high-income countries and subsequently extended to low- and 
middle-income countries, where they have failed to address much of the 
NCD burden among the poor. 

This research contributes novel understanding of the evolution of the 
4 × 4 framework for NCDs at the WHO. The currently dominant, 
narrowly defined framing for NCDs amounted to a simpler governance 
tool for the WHO. It is a potent theoretical example of how public health 
categories are social constructions (Berger & Luckmann, 1966), used by 
governments and other civil society entities for the intend purpose of 
improving specific forms of population level health, often at the exclu-
sion of others. The result of this history has been that the principal 
drivers of NCDs amongst the poorest populations have become rendered 
less visible to policy makers and ministries of health, leading to limited 
political attention and funding (Bukhman et al., 2020). 

The third UN High-Level Meeting on NCDs, held in September of 
2018, marked a significant departure from the shared risk factor 
framework that has dominated NCD framing at WHO since the 1980s 
(United Nations General Assembly, 2018). The third Meeting’s inclusion 
of mental health and environmental risks, and emphasis on 
country-driven priority setting and people-centered care, opened the 
door to a more inclusive paradigm consistent with the aspirations of 

Fig. 5. A graphical summary of the history of the evolution of the 4 × 4 framework for NCDs at the WHO.  
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“precision public health” (Horton, 2018). We hope that future global 
NCD action plans will bring even greater attention to the true etiology 
and burden of NCDs and injuries amongst the poorest populations 
globally. 
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