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Abstract 
In this study, a crucial test of competing perspectives on structural determinants of population health 
has been conducted using the latest available data. These competing perspectives include income in-
equality thesis on income inequality as an unfavorable condition for population health, world polity 
theory on the role of international nongovernmental organizations as a favorable condition for pop-
ulation health, and importantly, a newly-formulated demographic transition thesis on how demo-
graphic transition as re-conceptualized as global fertility and cultural transition in creating favorable 
conditions for promoting population health. A panel analysis using random effects modeling and 
cross-tabulation for 65 less-developed countries over the period 1990-2010 strongly confirms the 
robust impact of global fertility and cultural transition on all indicators and an index of favorable 
conditions for population health and subsequent outcomes of population health, even controlling for 
the favorable condition effect of international nongovernmental organizations and the unfavorable 
condition effect of income inequality. Along with the process of the demographic transition, the index 
of favorable conditions for population health can be further applied to population health efforts and 
effectiveness evaluation (PHEEE) for less developed countries to gauge and predict health-related 
outcomes. Theoretical, empirical, and policy implications are further discussed. 
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1. Introduction 
Although there are multiple determinants of health, for the past decades many studies using income inequality 
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thesis have investigated the relationship between income inequality and population health with rather inconsis-
tent, discrepant, and controversial findings reported (Babones, 2008; Beckfield, 2004; Biggs et al., 2010; Judge, 
Mulligan, & Benzeval, 1998; Lynch & Smith, 2000; Lynch et al., 2004; Mackenbach, 2002; Mellor & Milyo, 
2001; Ram, 2006; Pop, Ingen, & Oorschot, 2012; Tausch, 2012; Wimberley, 1990). Since income inequality 
represents one of the unfavorable conditions for population health, this study provides an alternative view on 
how favorable conditions for population health as created by the demographic transition are conducive to the 
development of population health. Latest research has documented the influence of the demographic transition 
as a global process in shaping modern society and social economic change (Dyson, 2001, 2011; Murphy, 2011; 
Reher, 2004, 2011), and a full theorizing of favorable conditions for population health can be extended for ap-
proaching a demographic thesis of human well-being. Following Caldwell et al. (2001b), it seems that the re-
search on social determinants of health (SDH) needs to take into consideration the influence of the distal struc-
tural forces (like economic development, techno-economic heritage, and economic dependency), the intervening 
mechanisms of the demographic transition (Dyson, 2001a), the unfavorable conditions of income inequality on 
health (Pop et al., 2012), as well as the neglected favorable conditions for population health or the role of the in-
ternational nongovernmental organizations as approached in this study. Conceptually, these favorable conditions 
for population health might include health manpower prevalence, health innovations prevalence, health living 
prevalence, and health knowledge prevalence for development of healthier societies. Ultimately, a full theoriz-
ing model combining distal structural forces, the intervening mechanism of demographic transition, and favora-
ble conditions for population health, holding constant the effects of income inequality and international nongo-
vernmental organizations, provides a crucial test for approaching the competing perspectives on population 
health. 

Most of the previous work on population health has focused on the structural determinants and constraints of 
income inequality in a stratified society, but failed to address the probable (wo)man-made efforts and human 
agency for improving the conditions for population health during the demographic transition process. This study 
addresses this gap in the literature by arguing that given the structural constraints of social, cultural, economic, 
and demographic forces, human agency does play a role in improving favorable conditions or changing unfa-
vorable conditions for population health accompanying the demographic transition process. 

In the following section, the long research tradition using income inequality thesis for approaching the associ-
ation between income inequality and population health will be examined first, followed by a theorizing of how 
favorable conditions for population health can be created during the demographic transition process. The distal 
structural forces underlying the demographic transition, income inequality, and diffusion of international non-
governmental organizations will be further addressed. This further theoretical consideration will include world 
polity theory in theorizing the diffusion of international nongovernmental organizations as an alternative favora-
ble condition for population health. A full model with distal structural forces and proximate determinants of 
demographic transition will then be proposed with income inequality and international nongovernmental organ-
izations taken as controls for empirical test. 

2. Income Inequality as an Unfavorable Condition for Population Health 
For more than three decades since the early work of Rodgers (1979), the association between income inequality 
and population health has been broadly researched and seems to form a particular research tradition. Neverthe-
less, the findings as have been reported are quite discrepant and inconsistent (Mellor & Milyo, 2001; Beckfield, 
2004; Pop, Ingen, & Oorschot, 2012). As has been estimated about half of the studies supported the income in-
equality thesis, while the other half failed to find a general and full support (see Wilkinson & Pickett, 2006 for a 
review). An examination of the theoretical and research efforts on income inequality thesis of population health 
provides a preliminary account of the problems faced. 

First, earlier theoretical arguments for justifying how and why income inequality affects population health in-
clude Wilkinson (1992)’s neo-Durkheimian approach, Davey (1996)’s Materialist argument, and Kawachi, 
Kennedy, & Wilkinson (1999)’s relative deprivation thesis. A review of these arguments shows that the under-
lying levels of the theorizing range from macro level relating income inequality to social disintegration and un-
healthy societies (Wilkinson, 1992), to meso level focusing on the underinvestment in physical, human and cul-
tural capital such as medical services, education, and cultural activities (Davey, 1996), and the more micro level 
pointing to the effect of relative deprivation on psychological stress and ill health (Kawachi, Kennedy, & Wil-
kinson, 1999). Prior research efforts based on these arguments for relating income inequality to population 
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health have been failed due to their theoretical insufficiencies in tracing back structural roots to social change 
and development theorizing, including core theoretical concepts from modernization theory, ecological-evolu- 
tionary theory, and dependency/world system theories (see Crenshaw, 1992; Nielsen & Anderson, 1995; Alder-
son & Nielsen, 1999). Specifically, economic development is expected to exert an inverted U-shaped effect on 
income inequality, while techno-economic heritage is expected to negatively influence income inequality. Ac-
cording to the dependency/world system perspectives, economic dependency tends to positively impact income 
inequality, which engenders poor health outcomes (Wimberley, 1990; Tausch, 2012). As can be expected, po-
tential and probable problems of model misspecification and spurious explanation seem inevitable to have pla-
gued the prior research efforts. 

Second, as has been documented empirically, given an inverted-U shaped relationship between economic de-
velopment and income inequality, income inequality is expected to exert most harmful effect on health out-
comes during the intermediate level of economic development (see also Muller, 1995 on democracy). In addi-
tion, the inverted U-shaped effect of economic development could also be re-presented in the similar inverted U- 
shaped effects of education and democracy developments on income inequality (Simpson, 1990), which have 
also been neglected in prior approaches. Moreover, further theory on inequality has pointed to a most serious 
form of inequality, consolidated parameter, i.e., inequality based on nominal parameters (see Blau, 1977; Mess-
ner, 1989), as sketched in macro-structural theory and to be measured by economic discrimination to offer a 
better account of population health than simple income inequality. Third, in terms of policy implication, prior 
research using income inequality thesis seemed to neglect the consideration of a full model and generated dis-
crepant and inconsistent findings, as a result, policy efforts based on these findings are dubious and controversial. 

Finally and more importantly, if income inequality can be treated as an unfavorable condition for population 
health, other possible unfavorable conditions such as violence, crime, anti-social behavior, and environmental 
degradation, could also be theorized for a full account of poor health outcomes. Nevertheless, in light of the lat-
est development of a demographic transition thesis on human development, a further theoretical extension of 
how those favorable conditions can be created during the demographic transition process could contribute to and 
forge an alternative understanding of population health outcomes never addressed before. 

3. Demographic Transition and Favorable Conditions for Population Health 
How does demographic transition create favorable conditions for population health? Following the latest works 
highlighting the importance of the demographic transition as a determinant of subsequent social, economic, and 
demographic developments (Dyson, 2011; Murphy, 2011; Reher, 2011), the current theoretical extension can be 
linked to some heuristic theorizing for re-conceptualizing demographic transition as global fertility and cultural 
transition (Reher, 2004; Chen, 2012; see also Caldwell, 1993). This theorizing highlights the essence of the de-
mographic transition to imply global fertility transition, global societal forms transition, and global communica-
tion and diffusion of information and ideas for global cultural transition. An important hypothesis derived and 
has been supported empirically is the higher the level of the demographic transition in terms of global fertility 
and cultural transition, the higher the level of human well-being, and the effect seems to be stronger following 
the latter stages of the transition. A theorizing for linking demographic transition and favorable conditions for 
population health can be made as follows (see Table 1). 

First, the stages of the demographic transition, i.e., the pre-transitional phase, transitional phase, post-transi- 
tional phase, and second demographic transition phase, coincide roughly the societal forms transition from tradi-
tional society, transitional society, to modern society and second modern society (Dyson, 2001). This coincidence 
is not random by systematic in that during the pre-transitional phase, the most crucial issue is how to cope with a 
situation of relative higher level of mortality rates. In the classic theory of the epidemiologic transition as pro-
posed by Omran (1971), all populations experienced a shift in the major causes of illness and disease following a 
progressing from higher to lower mortality levels. The first era called the “age of pestilence and famine” (p. 516), 
usually featured by higher, varied, and fluctuating mortality rates and a low and variable average life expectancy 
at birth between 20 and 40 years. In this early transition of health, unfavorable conditions for population health 
due to lower level of health manpower prevalence and health living prevalence as reflected in lower level of phy-
sicians relative to population size and malnutrition prevalence characterize the traditional society. However, 
(wo)man-made efforts and human agency for creating favorable conditions for population health can come from a 
good governance from the efforts of the governments as well as change agents of civil society such as intra- and 
inter-national nongovernmental organizations (Shircliff & Shandra, 2011; see also Hall & Lamont, 2009). 
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Table 1. A heuristic framework for linking demographic transition re-conceptualized as global fertility and cultural transition 
and population health.                                                                                            

  

Global  
societal  

form  
transition 

Global diffusion of information and ideas regarding 
Innovations Cultural values 

Population health 
outcomes 

Global 
fertility 

transition 

Pre-transitional 
phase 

Traditional  
society 

Low levels of health 
manpower, innovations, 

living, knowledge  
prevalence 

Diffusion of health ideas; 
Value of child 

Lower level of life  
expectancy at birth; higher 

levels of under-five  
mortality and infant  

mortality 

Transitional 
phase 

Transitional  
society 

Medium levels of health 
manpower, innovations, 

living, knowledge  
prevalence 

Quality of child; 
Ideology of conjugal 

family; developmental 
idealism; Changing 

working style and lifestyle 

Medium level of life  
expectancy at birth;  
medium levels of  

under-five mortality and 
infant mortality 

Post-transitional 
phase 

Modern  
society 

High levels of health 
manpower, innovations, 

living, knowledge  
prevalence for adult health 

and aging population 

King child with parents; 
Values of human capital, 

gender equality; 
Self-expression value; 
Cultural individualism; 

New lifestyle 

Higher level of life  
expectancy at birth; lower 

levels of under-five  
mortality and infant  

mortality 

Second  
demographic 

transition 

Second  
modern  
society 

Diversity in marital status, 
family formation, and 

same-sex relationship, etc. 

King pair with a child; 
Post-materialism;  
Individualization;  

Alternative lifestyle 

High level of life  
expectancy at birth; low 

levels of under-five  
mortality and infant  
mortality for human  

development 

  Global cultural transition  

 
During the transition phase in the “age of receding pandemics”, mortality declines steadily with average life 

expectancy at birth rises from 30 to about 50 years (Omran, 1971: pp. 516-517), yet fertility usually remains 
high due to support of cultural norms for more children. As sustained population growth begins, (wo)man-made 
efforts and human agency to challenge traditional norms for higher fertility behavior result in a reduction of fer-
tility levels. During this transition moment, population pressure is usually treated as an unfavorable condition for 
both economic growth and population health, while certain level of health innovations prevalence in terms of 
contraceptive prevalence and family planning program efforts foster favorable conditions for promoting popula-
tion health. In the post-transitional phase, as has been usually observed into the “age of degenerative and man- 
made diseases”, the average life expectancy at birth rises until it exceeds 50 years, and cancers, cardiovascular 
diseases, accidents constitute the major causes of death (Omran, 1971: pp. 517-518). In this post-transitional 
modern society, (wo)man-made efforts and human agency for later transition of health as well as more health 
innovations prevalence for adults health and aging population constitute another favorable conditions for popu-
lation health. 

Second, the stages of the demographic transition also concur with the levels of global diffusion of information 
and ideas for global cultural transition. In the pre-transitional phase, traditional values and habits of health as 
well as value of child and large family are unfavorable conditions for population health. By contrast, (wo)man- 
made and human agency for global communication and diffusion of information, ideas, and cultural values re-
garding importance of health transition and prevention of communicable diseases are favorable conditions for 
improving population health. During the transition phase, global diffusion of information and ideas regarding 
quality of child, ideology of conjugal family, values of universality, achievement orientation, functional speci-
ficity, and developmental idealism generate another favorable condition for population health. In the post-transi- 
tional phase, further global communication and diffusion of information and ideas for king child with parents, 
values of human capital and gender equality, self-expression value, and cultural individualism provide solid 
bases for satisfying physical and psychological needs, and thus promoting by far the most favorable conditions 
for population health. 
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Following the long continuing process of the demographic transition, global diffusion of information and 
ideas regarding innovations and cultural values enrich the existing material and schematic structures, accompa-
nying (wo)man-made efforts and human agency, create favorable conditions for population health and general 
human well-being. Latest development of a variant of structure-agency theory, i.e., theory of conjunctural action 
(Johnson-Hanks et al., 2006), delineates how human agency reflects to both material and schematic structures, 
which also organize social action by inculcating social actors with intuitions, habits, inclinations and influencing 
the conjunctures, or configurations of exigencies that social actors might face at specific times. The resolution of 
conjunctures remakes structure either by reinforcing or transforming the original structures. During the demo-
graphic transition process, different phases of the transition are supposed to face different conjunctures, both 
favorable as well as unfavorable conditions have to be construed and evaluated thoughtfully for (wo)man-made 
efforts and human agency to adopt actions for change (see also CSDH, 2008). In this regard, a demographic 
transition thesis on favorable conditions for population health implies a combined structure-agency approach for 
understanding its influences on promoting general population health. 

To sum up, by combining a unique structure-agency approach for theorizing the association between demo-
graphic transition and favorable conditions for population health, a derived hypothesis is that net of other effects, 
demographic transition in terms of global fertility and cultural transition is expected to positively affect favora-
ble conditions for population health, as embodied in manifest indictors of physicians per 1000 people, contra-
ceptive prevalence, (mal)nutrition prevalence, and female to male enrollment. In other words, the higher the lev-
el of global fertility and cultural transition, the higher the level of favorable population health conditions, either 
in terms of indicators or an index construction. 

4. Demographic Transition, Favorable Population Health Conditions, and the  
Millennium Development Goals 

The Millennium Development Goals as set out in the Millennium Declaration to be reached can be examined 
and evaluated by the stages of the demographic transition and favorable conditions for population health for less 
developed countries. First, demographic transition has been linked to the economic development in a more 
comprehensive and balanced way (Crenshaw & Ameen, 1997; Reher, 2011). In the early pre-transition phase, 
unfavorable conditions for population health include higher levels of mortality and fertility rates and burgeoning 
youth dependency, which also hamper economic development. During the transition phase, a surge of popula-
tion growth resulted from a decline in mortality and a lag decline in fertility fosters an unfavorable condition for 
population health. In these earlier phases, higher mortality, higher fertility, youth dependency, and population 
growth are all conducive to lower economic performance, lower level of health living prevalence, and continu-
ing poverty and hunger in less-developed countries (Hardin, 1993; Myers & Simon, 1994; Adams, 1994). It is 
not until the latter phases of the transition can favorable conditions for population health be created by rapid la-
bor force growth, due to the cohort ages and more and more adult population taking their economic roles for 
economic growth. In the post-transition phase, lower fertility accompanying active male and especially female 
working populations are contributing to rather favorable conditions for population health, while the aging of the 
populations with growing burden of welfare expenditures evolves as an unfavorable condition for general popu-
lation health (Reher, 2011). 

Second, the long continuing process of the demographic transition can also be linked directly to health know-
ledge prevalence through education development and gender equality (Caldwell, 1993), the two most prominent 
favorable conditions for population health. In the pre-transitional phase, the adverse influences of higher mortal-
ity and fertility rates and higher level of youth dependency not only impact economic development but also 
education development. Consequently, the efforts for prevalence of primary education for both boys and girls 
are thus retarded due to the male-dominance power structure as well as resistance to global diffusion of value for 
gender equality in most traditional societies. During transition phase, population begins to grow as a result of 
mortality decline and fertility persistence, this creates favorable conditions for promoting ideas of birth control 
through education system (London, 1992) and change agents such as family planning program. In terms of 
health knowledge prevalence, the adoption and prevalence of contraceptive innovations and ideas engender fa-
vorable conditions for population health by empowering women and promoting female’s autonomy and gender 
equality. These favorable conditions for population health are also the preludes for further rising of urbanization 
(Dyson, 2001) by paving the way for geographic mobility. In the post-transition phase, as usually characterized 
by lower level of fertility and higher level of female labor force participation, fosters favorable conditions for 
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population health through expansion of education system providing vocational skills for both males and females 
and altering position of women in the society. The aging of population is also conducive to education develop-
ment by supporting more elderly reentering colleges to pursue higher degrees, which generates favorable condi-
tions for democracy development (Dyson, 2011). 

Third, following the classical thesis of epidemiologic transition by Omran (1971), epidemiologic transition 
has generally paralleled the demographic transition, in addition, due to the higher susceptibility of children and 
females in reproductive age to infectious and deficiency diseases, the genuine improvements in survivorship ac-
companying the recession of pandemics are peculiarly beneficial to these two groups. Therefore, a direct derived 
hypothesis is that demographic transition in terms of global fertility and cultural transition exerts direct influence 
on both levels of child mortality and maternal mortality. In this regard both global fertility transition and global 
diffusion of information and ideas for innovations and cultural values are crucial for the reduction of pandemics. 
Although demographic transition is also expected to create a favorable condition for population health, the latter 
effect on both child and maternal mortality rates is expected to be weaker and indirect. On the other aspect, the 
favorable conditions created by the demographic transition are expected to affect killer diseases in a more direct 
way, this is owing to fact that these killer diseases such as HIV prevalence are less direct respondent to an early 
shift in pandemics pattern. Overall, due to the long and continuing process of the demographic transition, the in-
fluence of the demographic transition in terms of global fertility and cultural transition on epidemiologic transi-
tion as measured by the log ratios of communicable to non-communicable diseases, or communicable diseases 
to injuries (Salomon & Murray, 2002) will be expected to be less direct and weaker, in contrast to the favorable 
conditions for population health in terms of health manpower prevalence and health living prevalence, given that 
physicians per 1000 people and (mal)nutrition prevalence are believed to be more relevant and proximate to the 
epidemiologic transition. 

Finally, in light of the correspondence between demographic transition and the Millennium Development 
Goals, the higher the level of the demographic transition in terms of global fertility and cultural transition, the 
higher the level of the Millennium development goals is expected to be reached. Favorable conditions for popu-
lation health as created by the demographic transition are also conducive to environmental sustainability and 
global partnership for development. These favorable conditions resulted from a new socio-demographic and so-
cio-ecological equilibrium in post-transitional phase of the transition, in contrast to the unfavorable conditions as 
exemplified in pre-transitional phase with threats to the environmental resources and the lives of over million 
slum dwellers due to higher levels of fertility and mortality. Unquestionably, a good governance of the demo-
graphic transition process fosters favorable conditions for global partnership for development since either epi-
demiologic transition from communicable to non-communicable diseases or global diffusion of family planning 
program efforts cannot be separated from the global participation of different levels of governments as well as 
international nongovernmental organizations (Shircliff & Shandra, 2011). Generally, in addition to the positive 
influence of the demographic transition, a good governance effort for shaping favorable conditions for popula-
tion health are crucial in affecting environmental sustainability and enforcing global partnership for develop-
ment, while poor and unfavorable conditions for population health not only lead to environmental degradation 
but also subsequent lower level of global partnership and participation for development. 

5. The Underlying Distal Structural Forces as Favorable and Unfavorable Distal  
Conditions for Population Health  

For a full model testing of a demographic transition thesis on population health, a further theorizing of the de-
mographic transition and the resultant favorable conditions for population health needs to trace back their long- 
term structural roots, which constitute distal macro forces for influencing subsequent social and demographic 
development. A note on how these structural roots are linked to demographic transition and favorable conditions 
for population health can be further addressed. Modernization perspective focuses on the development of an in-
dustrial society, its variants include industrialism, convergence theory, diffusionism, evolutionism, sequential 
model of development and culturalism of structural functionalism (Moore, 1966; Parsons, 1966). Proponents in 
modernization perspective stress the driving force of economic development for accounting for infant mortality 
decline and later reduction in fertility. By re-conceptualizing demographic transition as global fertility and cul-
tural transition, economic development is expected to exert positive influences on level of global fertility and 
cultural transition as well as level of favorable conditions for population health. 
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By contrast, ecological-evolutionary perspective stresses the importance of techno-economic heritage and so-
cial carrying capacity from pre-industrial society for subsequent trajectories of development (Lenski & Lenski, 
1982; Lenski & Nolan, 1984), which are expected to foster positive impact on level of global fertility and cul-
tural transition and favorable conditions for population health. In addition to the two endogenous intra-national 
forces for change and development, an exogenous inter-national force resulted from economic dependency and 
global capitalist development has also been well theorized in dependency/world system perspectives, which 
consist of classical Marxism, imperialism, Latin American dependency school, and world system theory (Shan-
non, 1989). Following the neo-Marxist thesis of long term harmful effect of economic dependency, economic 
dependency in terms of investment dependence and trade dependence is expected to negatively influence the 
level of global fertility and cultural transition and create unfavorable conditions for population health, due to the 
underdevelopment and distortion development effects. Importantly, a comprehensive understanding of the 
structural determinants of social-demographic change needs to take into account all these three distal macro 
forces for a full model test, or at least be treated as possible control variables. 

6. Alternative Favorable Conditions for Population Health: World Polity  
Perspective 

The foregoing conceptualization of global fertility and cultural transition implicates global communication and 
diffusion of information and ideas regarding cultural values and innovations. This gives a clue for further lin-
kage to world polity theory in addressing favorable conditions for population health. The world polity theory 
identifies world polity as the primary component of the world society, i.e., a world social system with a cultural 
framework, which provides actors (including nations, international organizations, and individual) of the world 
society with cultural norms or directions to dealing with problems faced with general procedures. In this regard, 
international nongovernmental organizations (INGOs) are the important enactors and carriers of world culture 
for contributing to the improvements of current situations in less developed countries. Given that diffusion 
should be examined within institutional context, it is generally believed that “cultural construction of empo-
wered actors carrying ultimate values seems especially favorable for diffusion and actors are assumed to have 
the capacity to innovate and reform and have the moral duty to do so” (Strang & Meyer, 1993: p. 503). World 
polity theory with its unique institutionalist accounts has documented the influences of INGOs on behavior of 
nations and individuals for social change (Boli & Thomas, 1997). States with many world-polity ties receive 
many policy scripts from INGOs to shape and enact state policies in different domains more effectively than do 
those with fewer ties (Boli & Thomas, 1997; Meyer et al., 1997). Prior cross-national studies have documented 
the influences of INGOs in many policy domains such as environmental protection, education, welfare provision, 
population control, same-sexual relations (Frank, 1997, 1999; Shandra et al., 2011; Strang & Chang, 1993; Scha-
fer, 1999; Barrett & Frank, 1999; Frank & McEneaney, 1999). Accordingly, insofar as INGOs profoundly par-
ticipate in global communication and diffusion of information and ideas for cultural values and innovations, na-
tions with higher levels of INGOs can be expected to demonstrate higher levels of favorable conditions for pop-
ulation health for the nations and societies. 

7. Methods, Measures and Data 
This study proposes an integrated full model for approaching the long-term distal structural as well as more 
proximate determinants of favorable conditions for population health. As has been known, in multivariate analy-
sis unobserved heterogeneity and influential cases usually plagued regression analysis, yet it does not apply to a 
full model with strong theoretical bases and with robust independent variables that are long-standing structural 
conditions (see Finkel, 1995). Scholarship in social science following the legacy of theory-induced research tra-
dition has stressed the importance of theory in guiding research methods. Accordingly, causal inference can only 
be based on theoretical account rather than be reduced to any single formula mechanically applied to the obser-
vational data. This study will use random effects modeling method to test the demographic transition thesis on 
favorable conditions for population health and the derived hypotheses from the proposed full model. The focus 
of the panel analyses will be restricted to the less developed countries where the theoretical and research impli-
cations of this study are most relevant as explicated and predicted by the theoretical perspectives. 

There has been somewhat discrepancy and controversy regarding the choice of random or fixed effects for 
panel data analysis. Based on the original statistical grounds the fixed effects model seems to be more favorable 
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than random effects model given the considerations of heterogeneity bias and serial correlation (Halaby, 2004). 
However, a more thoughtful and further account of why random effects model is preferred can be forthrightly 
addressed. First, for some disciplines in social science like sociology there have been cumulated lots of theoret-
ical perspectives for exhaustively accounting the macro, distal structural forces in shaping modern society. 
These structural forces include the endogenous forces of either pre-industrial society or industrial society, and 
exogenous forces of world system, economic dependence, and globalization. Provided all these theoretical bases, 
frankly speaking, there leaves little room for other unobserved effects to be correlated with the explanatory va-
riables. In this regard, the assumption underlying the fixed effects model that unobserved heterogeneity is stable 
or fixed over time can be vulnerable. Given that the unobserved effects are unimportant, the random effects es-
timates are closer to a pooled OLS model than the fixed effects model. 

Second, fixed effects model does not allow the effects of structural forces variables that are constant over time 
for a given country to be estimated, consequently, the estimation of these structural effects is rendered imprecise 
in the fixed effects model. These distal structural forces including economic development, economic dependence, 
and techno-economic heritage are observed time-invariant factors, which have long been treated as given and 
constant paving the ways for the latter trajectories of development, and can best be estimated by the random ef-
fects model rather than be dropped in the fixed effects model. Finally, model specification can only be justified 
and based on theoretical account rather than any other statistical rationale. To avoid model misspecification a 
full model should be specified in advance to incorporate most important theoretical variables in the modeling 
process, these theoretical variables are sometimes structural or institutional time-invariant explanatory variables 
and should always be included in the random effects model estimation. Academically, no statistical reasons can 
justify the exclusion of theoretically important variables from the analysis. For cross-national study where the 
unit of analysis is individual country, country-specific effects are often thought to be unobserved heterogeneity 
that needs to be corrected. However, where alternative theoretical accounts of structural forces can be given and 
resulted in large variance explained, country-specific effects are no more than random variation which are trivial, 
unimportant, and negligible. For any case unobserved effects can be possibly proposed are usually taken as con-
trols included in the model testing to testify the efficiency and consistency of the explanatory variables. 

In the following analyses, the direct impact of all distal macro forces on proximate determinants of favorable 
conditions for population health will be examined first. These proximate determinants include demographic 
transition as measured by global fertility and cultural transition, world polity account of international nongo-
vernmental organizations, and income inequality derived from the income inequality thesis of population health. 
In the second stage, the influences of these proximate determinants on indicators and an index of favorable con-
ditions for population will be estimated. Crucially, net of other effects, an index of global fertility and cultural 
transition is expected to directly, significantly affect indicators and an index of favorable conditions for popula-
tion health, and impact subsequently to three usual indicators of population health, life expectancy at birth, un-
der-five mortality, and infant mortality. In order to extend the probable long-term effects of economic dependency 
as well as techno-economic heritage, all distal macro forces around 1967 (the year PEN measure available) should 
be included for a full model testing and will be demonstrating expected insignificant effects as intermediated by 
global fertility and cultural transition. Finally, the full model test will be conducted combining world regions to 
capture region-specific effects and dummy variables for each of the 5-year period, or waves, to examine possible 
time-specific effects. A full random effect model can be specified as follows: 

1 1 2 2 3 3 4 4  it o it it it it i ity x x x x aα β β β β ε= + + + + + +  

where αo is the mean overall intercept; x1it is proximate determinants for country i at time t; x2it is distal structur-
al forces for country i at time t; x3it is region-specific effects for country i at time t; x4it is time-specific effects for 
country i at time t; ai is the unobserved effect; and εit is error term. 

This study is an attempt to test the derived hypothesis that demographic transition positively affects favorable 
conditions for population health. Because the specific content of the cultural values varies with different phases 
of the demographic transition, global diffusion of information and ideas imply this complicated global cultural 
transition. While global communication and diffusion of information, ideas, and knowledge are conducive to 
global ideational change, by means of interpersonal communication provides the best channel for the global 
cultural transition. This is in consistent with what has been argued that “the diffusion of successful strategies of 
childcare and child-bearing was unquestionably a characteristic of all demographic transitions, past and present” 
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(Reher, 2004: p. 32). I would argue further that the global diffusion of information and ideas regarding innova-
tions and cultural values for broadening human choice and improving population health in the large characterize 
the core process of the demographic transition. In this study global cultural transition can be conceptualized as 
the global diffusion of information flows, and to be measured by telephone mainlines per 1000 people and in-
ternet hosts per 1000 people. Both measures have been natural logged to correct for skewed distribution, the data 
around 1990, 1995, 2000, and 2005 are available in World Development Indicators as published by the World 
Bank. Following the latest re-conceptualization of the demographic transition as global fertility and cultural 
transition (Reher, 2004; Chen, 2012; see also Caldwell, 1993), an index of global fertility and cultural transition 
can be constructed using indicators of fertility, telephone mainlines and internet hosts. Fertility will be measured 
by total fertility rates which take into account the age structure factor and generally be considered a more refined 
measure. The data years for total fertility rate are also around 1990, 1995, 2000, and 2005. Data are available in 
World Development Report published by the World Bank. 

Because a factor analysis shows that total fertility, telephone mainlines and internet hosts are highly corre-
lated and loaded on one factor with factor loadings −0.914, 0.963, and 0.959, a theorizing of global fertility and 
cultural transition to characterize the complicated process of the demographic transition can be empirically em-
bodied in a decline of fertility and an uprising of global cultural transition for index construction. Standardized Z 
telephone mainlines plus standardized Z internet hosts, and minus standardized Z total fertility rate (a negative 
indicator) around the same years can form an index of global fertility and cultural transition (gFACT3). This in-
dex taking the whole complicated fertility and cultural transition simultaneously into account is expected to ex-
ert most robust influence than a single measure of total fertility rate. By the same token, an index of global cul-
tural transition can also constructed by adding Standardized Z telephone mainlines and standardized Z internet 
hosts. 

Previous studies on prevalence of health care resources and medical care infrastructure seemed to focus solely 
on some single indicator, e.g., the number of physicians per 1000 in the population (Wimberley, 1990; Shen & 
Williamson, 1997a; Sanderson 2010), and failed to note that a comprehensive understanding of multiple favora-
ble conditions for population health constitutes the infrastructure and the prerequisite for health outcomes. By 
far there is no composite index for gauging population health infrastructure globally, in order to gauge the health 
infrastructure multiple indicators of favorable conditions for population health for characterizing population 
health infrastructure can offer a more comprehensive theoretical account. As delineated in earlier theorizing and 
based on a structure-agency approach, this multiple indicators approach of favorable conditions for population 
health can foster solid bases for the conceptualization of the health infrastructure and subsequent application in 
population health efforts and effectiveness evaluation (PHEEE) for less developed countries. 

This study represents a first attempt to conceptualizing favorable conditions for population health as health 
manpower prevalence, health innovations prevalence, health living prevalence, and health knowledge prevalence, 
which can be measured by such indicators as physicians per 1000 people, contraceptive prevalence, (mal)nutrition 
prevalence, and female to male enrollment ratio respectively. This preliminary conceptualization and operatio-
nalization does not rule out the possibility that there exist other dimensions of favorable conditions for popula-
tion health, nor do other possible indicators cannot be included in the index construction. A measure of physi-
cians per 1000 people and level of malnutrition prevalence around 1993, 1998, 2003, and 2008 are available in 
World Development Indicators published by the World Bank. Female to male ratio of secondary school enroll-
ment refers to the number of females in secondary school per 100 males in secondary school, while contracep-
tive prevalence can be measured by the percentage of married women of childbearing age currently using con-
traception. These two measures around 1993, 1998, 2003, and 2008 can be collected from World Development 
Indicators and Demographic Yearbook. A preliminary analysis of these four indicators of favorable conditions 
for population health shows that all indicators highly correlated and loaded on one factor with rather high factor 
loadings presented (0.86, 0.903, 0.820, and −0.799 respectively). These four measures can then be converted in-
to Z score to form an index by adding standardized Z physicians, standardized Z contraceptive prevalence and 
standardized Z female to male ratio of enrollment, then minus standardized Z malnutrition prevalence (a nega-
tive indicator). 

The structural roots for demographic transition and favorable conditions for population health are those distal 
macro forces which have to be included in a full model testing. These structural forces have been theorized to be 
exhaustive and constant in affecting latter trajectories of development. In the analysis these distal structural 
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forces represent time-invariant variables can only be estimated by random effects model. Note that with strong 
theoretical bases rather than statistical grounds can the time-invariant influences of these distal structural forces 
be fully justified. For measure of economic development or economic modernization, real gross domestic prod-
uct (RGDP) per capita published by Summers & Heston (1984) will be used to gauge the increased productivity 
associated with industrialization in 1970 and 1980. Following the previous work, two measures of economic 
dependency representing the continuing process of dependence will be used together. An earlier measure of 
transnational corporate penetration (PEN) in 1967 was provided by Bornschier & Chase-Dunn (1985) to capture 
the most critical component of the complex process of dependency and core-peripheral relations. Following 
Firebaugh (1992) the PEN measure should be inversely interpreted due to the denominator effect. The positive 
significant effect of PEN should be re-interpreted as a negative one, in accordance with the prediction of the de-
pendency/world system thesis. The other measure of the classical dependency, trade as a percentage of G.N.P. in 
1965, is available in Taylor & Jodice’s (1983) World Handbook of Political and Social Indicators. This variable 
has been logged to correct for its skewed distribution. 

Social carrying capacity as a result of the techno-economic heritage will be measured by agricultural density 
in 1960 (Crenshaw, 1992). In consistent with the two economic dependency measures around 1965 and 1967, 
agricultural density in 1960 will be appropriate for the present study since the function of social carrying capac-
ity as well as economic dependency are supposed to be long run and extensive (Kentor, 1998; Crenshaw, 1992). 
This variable has been natural logged to correct for skewness, the data can be obtained from World Handbook of 
Political and Social Indicators as edited by Taylor & Hudson (1979). 

An additional analysis will include a latest measure of income inequality from standardized world income in-
equality database (SWIID) which provides by far the most comparable Gini indices of gross and net income in-
equality for the possible largest samples of countries and years (Solt, 2009). The years covered in the analysis 
are 1990, 1995, 2000, and 2005. Based on insights from theorizing of world polity perspective for favorable 
conditions for population health, the number of international nongovernmental organizations for 1990, 1995, 
2000, and 2005 can be collected from the Yearbook of International Associations. The population data can be 
obtained from the World Bank to standardize and calculate INGOs per capita for comparison across different 
nations. Also included in the final analysis is some usual measures of population health outcome, life expectan-
cy at birth, Infant mortality rate, and under-five mortality rate, data for 1995, 2000, 2005, and 2010 can be ob-
tained from Demographic Yearbook published by the United Nations and World Development Indicators by the 
World Bank1. 

8. Findings 
Table 2 presents the influences of distal macro structural forces on proximate determinants of favorable condi-
tions for population health, these proximate determinants cover core measures for world polity theory, income 
inequality thesis, and the proposed demographic transition thesis. All measures of distal macro forces including 
economic development, investment dependence, trade dependence, and techno-economic heritage demonstrate 
theoretically expected effects. Economic development significantly and positively affects INGOs per capital (an 
indicator of world polity theory) and an index of global fertility and cultural transition (gFACT3) for capturing a 
continuous conceptualization of demographic transition. The impact of economic development on income in-
equality supports Kuznets’s inverted U-shape thesis, total fertility rate as a crude measure of demographic tran-
sition also yields expected positive influence, although a measure of global fertility and cultural transition does 
not reach significant level (see also Nielsen & Anderson, 1995), note that INGOs per capita fails to exhibit any 
significant result (cf. Beckfield, 2003) as expected. In accord with the dependency/world system thesis, eco-
nomic dependency as measured by investment and trade dependence seems to exert negative and harmful effects 
on global fertility and cultural transition, note that investment dependence should be interpreted inversely fol-
lowing Firebaugh (1992). The effects of economic dependency on development of international nongovernmen-
tal organizations and income inequality are somewhat discrepant and unexpected. Techno-economic heritage as 
a measure of ecological-evolutionary theory does positively influence global fertility and cultural transition, but 

 

 

1According to dependency/world system theories and ecological-evolutionary theory, the influence of economic dependency and tech-
no-economic heritage tends to be long run in nature, thus, the time lag for distal structural forces can be at least twenty years or even longer. 
Unless specified, the time-lag for proximate determinants is five-year for income inequality, global fertility and cultural transition, and in-
ternational nongovernmental organizations in 1990, 1995, 2000, and 2005. The data years for outcomes of population health are 1995, 2000, 
2005, and 2010, while the intervening effects for indicators of favorable conditions for population health are around 1993, 1998, 2003, and 
2008. 

 
243 



J. Chen 
 

yields no impact on development of international nongovernmental organizations and income inequality. Overall, 
all distal structural forces display rather consistent and expected effects on global fertility and cultural transition, 
but not other proximate determinants of favorable conditions for population health. 

Table 2 also shows an interesting result for both composite indicators of global fertility and cultural transition. 
Both economic development and techno-economic heritage seem to affect total fertility rate in theoretically ex-
pected way, although a rigorous test of the determinants of fertility needs to take more explanatory variables into 
account. The influences of distal structural forces on global cultural transition deserve some theoretical attention 
in that all distal structural forces all significantly affect global cultural transition, as expected by the three theo-
retical perspectives. Total fertility rate exhibits theoretical and expected negatively effect on global cultural 
transition, note that following world polity thesis the development of international nongovernmental organiza-
tions also has some positive but smaller impact on global cultural transition. 
 
Table 2. Random effects model estimates of first and second endogenous variables on distal structural forces.                              

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

 gFACT3 INGOs per 
capita (ln) 

INGOs per 
capita (ln) 

Income 
inequality 

Total 
fertility 

rate 

Global 
cultural 

transition 

Global 
cultural 

transition 

Global 
cultural 

transition 

Economic 
development 0.0015*** 0.0004*** 0.0004* −0.0032** −0.0041** 0.0009*** 0.0010*** 0.0010*** 

 (8.02) (3.79) (2.43) (−2.95) (−2.83) (7.44) (7.67) (7.19) 

Investment 
dependence 0.0001** 0.0001* 0.0001 0.0010** −0.0004 0.0001* 0.0001** 0.0001* 

 (2.58) (2.21) (1.53) (3.38) (−0.73) (2.47) (2.71) (2.30) 

Trade dependence −1.3757*** 0.5511* 0.7372** −1.7406 5.0265 −0.8115** −0.9042*** −0.9231*** 

 (−3.82) (2.33) (2.98) (−0.98) (1.82) (−3.32) (−3.60) (−3.78) 

Techno-economic 
heritage 0.5431*** −0.0122 −0.0364 −0.2387 −1.8237* 0.3238*** 0.3168*** 0.3646*** 

 (4.53) (−0.15) (−0.42) (−0.44) (−1.99) (3.98) (3.79) (4.61) 

Economic 
development2    −1.30e - 06#     

    (−1.68)     

Total fertility rate   0.0232*** 0.0430*   −0.0428*** −0.0504*** 

   (5.55) (2.19)   (−11.42) (−9.16) 

Global cultural 
transition   0.0989      

   (1.6)      

INGOs per capita 
(ln)    0.5414    0.2841* 

    (0.66)    (2.51) 

Income inequality        0.0126 

        (1.01) 

Constant −3.1010 −13.0860 −13.6063 58.1566 23.8432 −2.1729 −1.6194 0.7048 

R2 0.7070 0.3908 0.4632 0.2800 0.0767 0.6435 0.6992 0.6808 

N/Observations 64/159 63/223 61/129 60/191 65/251 64/161 64/159 57/119 

t statistics in parentheses. #p <0.10 *p < 0.05, **p < 0.01, ***p < 0.001. 
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Table 3 displays the combined effects of distal structural forces and proximate determinants on indicators or 
an index of favorable conditions for population health and the subsequent outcomes of population health. The 
most consistent results come from the influence of global fertility and cultural transition (gFACT3), the effects 
are robust throughout all equations. The impact of international nongovernmental organizations on outcomes of 
population health, including life expectancy at birth, aged under-five mortality, and infant mortality rate, seems 
to reveal unexpectedly but rather significant effects. A reversed explanation might be that international nongo-
vernmental organizations seem to be induced into less developed countries with poor population health. All 
measure of economic development also demonstrate a rather consistent and expected effect on all favorable 
conditions and outcomes of population health, although the effect are somewhat smaller than that of global fer-
tility and cultural transition. Techno-economic heritage also displays its unique effect on most of the favorable 
conditions and outcomes of population health as expected by the prediction of ecological-evolutionary theory. 

A full model test combining distal structural forces, region-specific effects, and time-specific effects for 
comparing the relative effects of total fertility rate and global fertility and cultural transition (gFACT3) on in-
dicators and an index of favorable conditions for population health can be displayed in Table 4 to Table 52.  
 
Table 3. Random effects model estimates of favorable conditions and outcomes of population health on distal structural 
forces and proximate determinants.                                                                                

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

 Physicians 
per 1000 

Contraceptive  
prevalence 

Malnutrition 
prevalence 

Female to 
male  

enrollment 

Index of  
favorable 

conditions for 
population 

health 

Life  
expectancy 

at birth 

Aged under 
five  

mortality rate 

Infant  
mortality 

rate 

gFACT3 0.3028*** 2.8334*** −2.3344*** 2.1992*** 0.5867*** 0.8370*** −6.9079*** −4.1680*** 

 (5.09) (4.00) (−4.75) (3.57) (4.47) (4.00) (−4.38) (−4.86) 

Income  
inequality 0.0156 −0.2162 −0.0916 0.1652 0.0486* −0.0620 0.3793 0.2081 

 (1.27) (−1.47) (−0.91) (1.22) (2.14) (−1.39) (1.08) (1.10) 

INGOs per  
capita (ln) 0.0091 −1.1457 −0.4730 −0.3555 0.5587* −2.4536*** 8.2267* 6.1187** 

 (0.09) (−0.76) (−0.51) (−0.27) (2.43) (−5.06) (2.44) (3.27) 

Economic  
development 0.0006*** 0.00136*** −0.0041** 0.0078** 0.0024** 0.0067*** −0.0251*** −0.0156*** 

 (4.70) (4.52) (−2.67) (2.98) (6.09) (6.38) (−4.34) (−4.63) 

Investment  
dependence −4.89e - 0.6 −0.0001 0.0004 0.0014 −0.0001 0.0004 −0.0015 −0.0006 

 (−0.11) (−0.02) (0.98) (1.89) (−0.67) (1.29) (−0.86) (−0.68) 

Trade  
dependence −0.4582 −9.3388* −3.3779 −0.0177 0.2673 −2.9651 13.7890 5.7296 

 (−1.85) (−1.96) (−1.50) (−0.00) (0.43) (−1.68) (1.49) (1.05) 

Techno-economic 
heritage 0.0255 2.6765 1.0990 4.4314** 0.8506*** 1.7626** −9.6885** −5.5800** 

 (0.30) (1.69) (1.29) (2.71) (3.65) (2.93) (−3.05) (−2.99) 

Constant −0.6979 48.1749 17.6314 36.7964 −4.3070 30.8506 180.0255 133.0078 

R2 0.7586 0.6427 0.6411 0.5643 0.8846 0.5871 0.6441 0.6287 

N/Observations 52/98 50/98 51/90 52/102 40/56 57/119 57/119 57/119 

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001. 

 

 

2An additional analysis using OLS method shows that for five-year lag and ten-year lag, the results of Breusch-Pagan test are:1.79 (p = 
0.1808) and 0.00 (p = 0.9885) respectively, indicating no problem of heteroskedasticity in the model. 
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Table 4. Random effects model estimates of indicators of favorable conditions for population health on global fertility and 
cultural transition (gFACT3).                                                                                        

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

 Physicians per 
1000 (ln) 

Physicians per 
1000 (ln) 

Contraceptive 
prevalence 

Contraceptive 
prevalence 

Malnutrition 
prevalence 

Malnutrition 
prevalence 

Female/male 
enrollment 

Female/male 
enrollment 

Total fertility 0.0056  −0.0822  0.1591*  −0.1619  

 (1.00)  (−1.19)  (2.49)  (−0.91)  

gFACT3  0.3448***  3.5053*  −2.6860**  3.1882* 

  (3.33)  (2.12)  (−3.01)  (2.46) 

Income  
inequality 0.0207* 0.0027 −0.0244 −0.3286 −0.2203** −0.0851 −0.0459 0.0606 

 (2.39) (0.18) (−0.19) (−1.81) (−2.93) (−1.01) (−0.23) (0.46) 

INGOs per  
capita (ln) 0.1073 −0.1989 0.2046 −1.7242 −4.2576** −1.9542 −0.1930 −1.4503 

 (0.71) (−1.27) (0.07) (−0.88) (−3.28) (−1.32) (−0.06) (−0.55) 

Economic  
development 0.0008*** 0.0003 0.0085 0.0054 −0.0058*** −0.0032 0.0058 0.0045 

 (5.06) (1.49) (1.83) (1.41) (−3.90) (−1.45) (1.31) (1.14) 

Investment  
dependence 0.0000 −0.0000 −0.0003 −0.0013 0.0004 0.0009*** 0.0008 0.0001 

 (0.80) (−0.13) (−0.27) (−1.48) (0.81) (3.91) (0.86) (0.17) 

Trade  
dependence −0.7322** −0.0074 −7.2508 3.1245 3.4004 −2.4513 1.0546 8.9193 

 (−2.71) (−0.02) (−1.09) (0.71) (1.45) (−1.11) (0.13) (1.48) 

Techno-economic 
heritage 0.0673 −0.0456 1.2101 0.0948 −0.7420 −0.2329 3.4936 2.9559 

 (0.77) (−0.37) (0.56) (0.05) (−0.74) (−0.27) (1.51) (1.28) 

Asia 1.3356*** 0.3659 25.7510** 15.3609 3.1194 9.9934*** 10.1056 2.2849 

 (3.34) (0.79) (2.81) (1.70) (0.92) (4.62) (1.27) (0.37) 

South America 1.2918*** 1.0908*** 29.4051*** 31.0064*** −2.2456 −1.4879 20.2291** 14.2636* 

 (4.92) (4.67) (3.62) (4.04) (−1.09) (−0.69) (2.75) (2.21) 

Mideast 1.6558** 1.4193** 19.9216* 15.0429 −6.2137 −3.1537 6.3038 −5.4427 

 (2.93) (2.61) (2.01) (1.40) (−1.56) (−1.18) (0.46) (−0.50) 

1990 −0.7691* 0.4184 −6.7570 1.5616 3.3498 −2.0800 −0.5685 6.5251 

 (−2.45) (1.17) (−1.85) (0.38) (1.03) (−0.58) (−0.07) (1.49) 

1995 −0.4037 0.3257 −4.5337 1.2263 3.0459 2.1434 1.4869 2.6394 

 (−1.33) (1.13) (−1.45) (0.37) (1.38) (0.92) (0.23) (0.98) 

2000 −0.0676 0.0737 −2.9279* −2.2333 4.0378*** 3.2376*** −1.2576 −1.1544 

 (−0.73) (0.71) (−2.19) (−1.58) (4.76) (3.36) (−0.71) (−0.90) 

Constant −0.7333 −3.4507 47.0030 25.1940 −24.3291 1.1891 46.3290 15.8048 

R2 0.7385 0.8203 0.7385 0.8304 0.6981 0.8025 0.5555 0.6383 

N/Observations 58/160 52/98 58/160 50/98 56/142 51/90 55/155 52/102 

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001. 
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Table 5. Random effects model estimates of favorable conditions for population health index and life expectancy at birth on 
global fertility and cultural transition.                                                                                   

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

 
Index of favorable  

conditions for  
population health 

Index of favorable  
conditions for  

population health 

Life expectancy 
at birth 

(5-year lag) 

Life expectancy 
at birth 

(5-year lag) 

Life expectancy 
at birth 

(10-year lag) 

Life expectancy 
at birth 

(5-year lag) 

Total fertility −0.0216  −0.0986***    

 (−1.38)  (−4.64)    

gFACT3  0.8854***  0.5229# 2.4394*** 0.6531 

  (3.51)  (1.81) (4.93) (1.47) 

Index of favorable  
conditions for  

population health 
     0.8997** 

(2.78) 

Income inequality 0.0190 0.0306 0.0950** −0.0664 −0.2858** −0.0419 

 (1.20) (0.63) (2.87) (−1.64) (−2.89) (−1.11) 

INGOs per  
capita (ln) 0.6113 0.0052 1.2534 0.5417 −0.0900 1.2 - −2 

 (1.49) (0.02) (1.40) (0.69) (−0.11) (1.23) 

Economic  
development 0.0016* 0.0013 0.0038*** 0.0039*** 0.00003 0.0020 

 (2.01) (1.81) (4.03) (4.17) (0.04) (1.38) 

Investment  
dependence 0.0001 −0.0002* 4.39e - 06 −0.0001 −0.0002 −0.0004 

 (0.55) (−2.17) (0.01) (−0.33) (−0.85) (−1.41) 

Trade dependence −1.6268 0.9360 −2.4545 −0.9216 0.4075 −1.3018 

 (−1.59) (1.21) (−1.33) (−0.55) (0.25) (−0.60) 

Techno-economic 
heritage 0.7201** 0.6145* 0.3570 0.5468 0.0039 0.5180 

 (2.58) (2.34) (0.58) (1.01) (0.01) (0.68) 

Asia 1.9680* −0.8763 12.5687*** 10.1573*** 4.9474# 7.0566* 

 (2.00) (−0.93) (4.46) (4.02) (1.86) (2.53) 

South America 3.1312** 1.5803 10.3653*** 11.2494*** 9.8338*** 8.3897*** 

 (2.82) (1.67) (4.58) (5.75) (4.98) (3.72) 

Mideast 3.1475* 1.2393 12.4112*** 8.7070** 6.4594* 7.1418* 

 (1.99) (0.71) (3.96) (3.02) (2.33) (2.35) 

1990 −0.5975  −1.7667 −3.5813** 1.4729 −5.2530*** 

 (−0.88)  (−1.38) (−2.88) (1.12) (−5.55) 

1995 −0.2801 0.9596 −1.7267 −2.9275**  −3.1104** 

 (−0.45) (1.51) (−1.70) (−3.39)  (−2.71) 

2000 −0.5614* −0.1496 −2.4545*** −2.0152***  −2.2936*** 

 (−2.01) (−0.49) (−4.59) (−4.88)  (−4.35) 

Constant 3.0160 −8.3895 70.0739** 63.8540*** 75.3158 77.1735*** 

R2 0.7681 0.9253 0.7463 0.8078 0.8830 0.8876 

N/Observations 45/86 40/56 60/191 57/119 57/63 40/56 

t statistics in parentheses. #p <0.10 *p < 0.05, **p < 0.01, ***p < 0.001. 
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Importantly, global fertility and cultural transition rather than total fertility rate alone seems to be the most con-
sistent proximate determinant of favorable conditions for population health. By contrast, total fertility rate seems 
to demonstrate rather insignificant effects on either indicators or an index of favorable conditions for population 
health. Interestingly, a further full model test for outcomes of population health as shown in Table 5 to Table 6  
 
Table 6. Random effects model estimates of aged under-five mortality rate and infant mortality rate on global fertility and 
cultural transition (gFACT3).                                                                                       

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

 Aged under-five 
mortality rate 

Aged under-five 
mortality rate 

Aged under-five 
mortality rate 

Infant mortality 
rate 

Infant mortality 
rate 

Infant mortality 
rate 

Total fertility 1.5294***   0.6679***   

 (4.27)   (4.61)   

gFACT3  −7.0872*** −2.0655  −3.4832** −0.6568 

  (−3.34) (−0.58)  (−2.97) (−0.33) 

Index of favorable conditions 
for population health   −11.3213*** 

(−3.50)   −6.4913** 
(−2.67) 

Income inequality −0.4731 0.5801 0.1482 −0.2686 0.2499 0.0069 

 (−0.96) (1.82) (0.12) (−0.96) (1.46) (0.01) 

INGOs per capita (ln) −3.2136 1.0485 −0.2688 −2.9163 −0.8325 −1.5580 

 (−0.53) (0.22) (−0.04) (−0.66) (−0.30) (−0.20) 

Economic development −0.0155 −0.0111 0.0001 −0.0107* −0.0087** −0.0011 

 (−1.95) (−1.90) (0.02) (−2.17) (−2.58) (−0.14) 

Investment dependence −0.0008 0.0009 0.0029 −0.0003 0.0006 0.0016 

 (−0.47) (0.55) (1.23) (−0.32) (0.70) (1.00) 

Trade dependence 8.8289 −1.5856 4.8976 6.6485 −0.0030 5.1790 

 (0.76) (−0.16) (0.34) (1.01) (−0.00) (0.49) 

Techno-economic heritage −3.0660 −4.0109 −2.4022 −2.0841 −2.5809 −1.8602 

 (−0.69) (−1.29) (−0.43) (−0.78) (−1.38) (−0.49) 

Asia −62.0636*** −37.0719* −12.7020 −36.2232** −23.6439** −8.6043 

 (−3.55) (−2.49) (−0.55) (−3.34) (−2.68) (−0.82) 

South America −51.5831*** −51.1657*** −17.4611 −26.7535*** −27.3704*** −9.2096 

 (−5.42) (−4.50) (−1.09) (−3.55) (−4.03) (−1.26) 

Mideast −66.0495** −35.2056* −12.4419 −34.5747** −18.3010 −5.5360 

 (−2.88) (−2.14) (−0.73) (−3.11) (−1.85) (−0.54) 

1990 −24.6162 2.9420 -- −3.8132 7.2136 -- 

 (−1.72) (0.32)  (−0.61) (1.45)  

1995 −15.8087 6.7659 15.5633 −1.6852 7.3675* 12.5204* 

 (−1.53) (1.12) (1.68) (−0.38) (2.18) (2.03) 

2000 14.7348*** 12.3177*** 14.5782** 8.8632*** 7.7360*** 9.1240** 

 (4.82) (4.26) (2.81) (4.40) (4.83) (2.63) 

Constant 83.2574 102.6531 40.2842 40.7514 54.8327 14.7769 

R2 0.7267 0.7906 0.8977 0.7292 0.7812 0.8768 

N/Observations 60/191 57/119 40/56 60/191 57/119 40/56 

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001. 
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reveals that both total fertility rate and global fertility and cultural transition exhibit rather significant and con-
sistent effects on life expectancy at birth, aged under-five mortality rate, and infant mortality rate. Comparing to 
a five-year lag specification, a lag of ten years seems most suitable for the effect of global fertility and cultural 
transition to demonstrate robust effects on life expectancy at birth3, the similar effects can also be obtained for 
life expectancy at birth for male or female (findings not reported). As expected by the income inequality thesis, 
this ten-year lag effect also applies to an impact of income inequality on life expectancy birth but not for aged 
under-five mortality rate and infant mortality rate. Specifically, the un-standardized regression coefficients re-
veal that global fertility and cultural transition exerts expected robust effects on all outcomes of population 
health as compared to that of total fertility rate. All the influences of global fertility and cultural transition on 
outcomes of population health seem to be intermediated by an index of favorable conditions for population 
health, as demonstrated by significant turning to insignificant results for global fertility and cultural transition. 
Overall, the findings give strong supports for the proposed demographic transition thesis in explaining the fa-
vorable conditions and outcomes of population health. This study improves on earlier research efforts based on 
approaches of primary health care (Walsh & Warrant, 1979; Wimberley, 1990), which seem to neglect the roles 
of distal macro forces as well as demographic transition as possible determinants of population health. 

Because higher fertility or rapid population growth characterizes only some particular but not all the phases of 
the demographic transition, this study not only improves on earlier work following neo-Malthusians and human 
ecology theory in using rapid population growth alone to accounting for economic growth, income inequality, 
and human well-being (Ahluwalia, 1976; Hardin, 1993; Adams, 1994; Myers & Simon, 1994; Nielsen & An-
derson, 1995), but also many prior research efforts using fertility decline alone in determining its effects on ma-
ternal health, quality of life, social mobility, women employment, marriage market, diversity in marital status, 
and government expenditures on old age pensions, health expenditures, and human capital expenditures (Mur-
doch, 1980; Brown, 1987; Dyson, 1989, 2011; Wimberley, 1990; Clark & Filinson, 1991; McNay, 1995; Wick-
rama & Lorenz, 2002; Kwon, 2003; Van Bavel, 2006; Chen, 2009; Lee & Mason, 2010). The discrepant find-
ings regarding the simple population growth or fertility decline effect can be further reexamined by taking glob-
al fertility and cultural transition into a full account. Importantly, all prior research seems to neglect the prox-
imate role of demographic transition to be re-conceptualized as a complex of global fertility and cultural transi-
tion in affecting either favorable conditions or outcomes of population health. Also neglected in earlier research 
is a comprehensive consideration of all distal structural forces, including the exogenous force of economic de-
pendency, and endogenous forces of techno-economic heritage and economic development combined in deter-
mining the crucial intervening effect of the demographic transition on population health. 

Following a structure-agency approach, favorable conditions for population health implicates (wo)man-made 
efforts and human agency for improving population health, can be further applied to indicating population health 
efforts and effectiveness evaluation (PHEEE) for less developed countries. For an instance, by cross-tabulating 
the two most important determinants of population health using a measure of demographic transition, gFACT3, 
and an index of favorable conditions for population health, PHEEE, different averages of life expectancy at birth 
in 2005 can be calculated for 52 less developed countries with their world positions of population health re-
vealed4 (see Table 7). The average life expectancy at birth ranges from 51.93 years in low gFACT3 and PHEEE 
levels, to 64.21 years in medium gFACT3 and PHEEE levels, and 73.05 years in high gFACT3 and PHEEE le-
vels. For countries with medium level of PHEEE, the average life expectancy at birth varies with levels of 
gFACT3, from 60.25 years to 64.21 years, and 73.65 years, implies that levels of the demographic transition re-
ally matter in affecting level of population health. However, upon reaching the high level of the demographic 
transition, it seems that the (wo)man-made efforts and human agency no longer make significant improvement 
for life expectancy at birth. 

By contrast, for countries in the medium level of the demographic transition, (wo)man-made efforts and hu-
man agency can really make some difference for life expectancy at birth from 64.21 years to 69.31 years. The 
same influence can also be observed for countries in the low level of the demographic transition, (wo)man-made 
efforts and human agency for favorable conditions can improve population health in terms of life expectancy at 
birth from 51.93 years to 60.25 years. Following the proposed thesis of favorable conditions created by the  

 

 

3A preliminary analysis of Hausman test examining the effects of global fertility and cultural transition, income inequality, and international 
nongovernmental organizations on life expectancy at birth shows an insignificant test result (0.80, p = 0.3703) and accepts the null hypothe-
sis. Results are available upon request. 
4The countries included in the analysis are roughly representative of all world regions and world system positions: peripheral country 40, 
semi-peripheral country 12; Africa 26, Asia 9, Latin America 13, Middle East 4. 
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Table 7. World Positions of Population Health for 52 Less Developed Countries by Cross-Tabulation of Global Fertility and 
Cultural Transition (gFACT3) and Population Health Efforts and Effectiveness Evaluation (PHEEE) with Different Average 
life Expectancy at Birth in 2005.                                                                                          

 Low PHEEE Medium PHEEE High PHEEE 

Low 
gFACT3 

Average life expectancy at birth: 51.93 
years  

Afghanistan, Benin, Ethiopia, Ghana, 
Guinea, Malawi, Mali, Mauritania, 

Mozambique, Niger, Nigeria, Rwanda, 
Sudan, Tanzania, Togo, Uganda, 

Zambia 

Average life expectancy at birth: 
60.25 years  

Bangladesh, Cameroon, Iraq, Lesotho, 
Pakistan 

 

Medium 
gFACT3  

Average life expectancy at birth: 
64.21 years  

Botswana, Egypt, Guatemala,  
Guyana, India, Indonesia, Kenya, 
Maldives, Morocco, Philippines,  

Sri Lanka, Swaziland 

Average life expectancy at birth: 
69.31 years  

Algeria, Ecuador, El Salvador, Jordan, 
Nicaragua, Peru, South Africa 

High 
gFACT3  Life expectancy at birth: 73.65 years 

Malaysia 

Average life expectancy at birth: 
73.05 years  

Chile, Colombia, Dominican R., Iran, 
Jamaica, Kuwait, Mexico,  

Trinidad/Tobago, Turkey, Venezuela 

 
demographic transition, no high level of PHEEE, i.e., high level of favorable conditions for population health is 
to be expected for countries in the low level of the demographic transition, nor is the low level of PHEEE can be 
witnessed in medium and high levels of the demographic transition. Finally as a contrast, if using economic de-
velopment and income inequality for cross-tabulation (Table not presented), the result shows that all the less 
developed countries distributed quite dispersedly with no clear pattern presented for different average life ex-
pectancy at birth (chi-square = 2.733, df = 4, p = 0.603)5. 

9. Conclusion and Discussion 
After three decades’ research efforts in examining the relationship between income inequality and population 
health, it is about time to reorient the research problem to a more balanced view of favorable conditions as well 
as unfavorable conditions for population health. This study represents a very first endeavor in crucially testing 
competing perspectives of income inequality thesis, world polity theory, and a newly-formulated demographic 
transition thesis on population health with all the latest available data. A full model test combining region- 
specific effects and time-specific effects shows that in contrast to the negligible effects of income inequality and 
international nongovernmental organizations, a measure of global fertility and cultural transition strongly impact 
favorable conditions for population health, which subsequently yield robust effects in affecting life expectancy 
at birth, aged under-five mortality, and infant mortality. Overall, this crucial test confirms the newly-formulated 
demographic transition thesis on population health, while clearly falsifies the income inequality thesis and world 
polity theory. The measures of favorable conditions for population health can be further applied to a policy con-
sideration for population health efforts and effectiveness evaluation (PHEEE), which combined with the level of 
the demographic transition (gFACT3), offer a heuristic device for understanding and predicting the differential 
distributions of average life expectancy at birth as well as other health outcomes in less developed countries. 

Theoretically, in contrast to the structural determinants of the transition by either eco-biologic factors, so-
cioeconomic, political and cultural factors, or medical and public health factors as initially proposed by Omran 
(1971), following the long continuing process of the demographic transition, global diffusion of information and 
ideas regarding innovations and cultural values enrich the existing material and schematic structures, accompa-
nying (wo)man-made efforts and human agency, create favorable conditions for population health and general 
human well-being (see also London and Schneider 2012; Young 2012). As a response to an earlier urge by 
Omran (1971: p. 536): “Despite the inherent difficulties in attempting to structure a matrix that includes all the 
complex vital factors of population dynamics, the need to do so is urgent”, this study enriches the income in-
equality thesis tradition on income inequality and population health by using a structure-agency approach to reo-

 

 

5The cross-tabulation has also been applied to aged under-five mortality and infant mortality rate with similar significant distributions re-
vealed. The results of cross-tabulation using economic development and international nongovernmental organizations also failed to reach 
meaningful significant pattern of distribution. 
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rienting theorizing to the influence of demographic transition and alternative favorable conditions for population 
health, net of the effect of international nongovernmental organizations as postulated by world polity theory. 
Empirically and importantly, the results show rather robust effects of both demographic transition and favorable 
conditions for population health in affecting population health outcomes. In contrast to a latest claim on a globa-
lization-oriented perspective on health, inequality, and MNC penetration (Tausch, 2012), MNC penetration does 
have some expected effects on global fertility and cultural transition, international nongovernmental organiza-
tions, and global cultural transition, but no significant effects on either favorable conditions for or outcomes of 
population health in terms of income inequality embedded within the world system. 

By using random effects model analysis this study provides a general and strong support for the proposed the-
sis that demographic transition not only creates favorable conditions for population health, but also impacts ex-
pected health-related outcomes. This thesis can also be further extended to approaching other research issues re-
lating to the demographic transition which have never been explored before, including epidemiologic transition 
(Salomon & Murray, 2002), maternal mortality (Shen & Williamson, 1999), killer diseases (Shircliff & Shandra, 
2011), urbanization (Dyson, 2011), and democracy development (Dyson, 2001). 

The research and policy implications for social determinants of health (SDH) are rather profound. First, the 
current endeavors might be better reoriented the income inequality research tradition to a more balanced view of 
all possible favorable and unfavorable conditions for addressing SDH. In this regard, future research may try to 
broaden and deepen the contents as well as measures of both favorable and unfavorable conditions for a com-
prehensive evaluation of all probable conditions for health-related outcomes. Crucially, the initiative conceptua-
lization of favorable conditions for population health as health manpower, innovations, living, knowledge pre-
valence to capture health infrastructure globally provides an important step for future theorizing of a full theory 
of population health. Second, the distal structural forces including endogenous forces of economic development, 
techno-economic heritage, exogenous forces of economic dependency, as well as the proximate role of demo-
graphic transition should be brought into account for their latter trajectories of development of population health. 
Finally, policy implication points to the classification of individual countries for their world positions of popula-
tion health as exemplified in the cross-tabulation of the global fertility and cultural transition and population 
health efforts and effectiveness evaluation. 
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