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Figure 1: Infant mortality rates across time and space in Cuba 
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Figure 2a: Box plots of IMR among Cuban provinces 1975-2005 

 
 

Figure 2b: Box plots of IMR among Cuban provinces 2010-2014 
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HRH distribution among Cuban municipalities 

 To delve deeper into understanding the level of inequality in HRH distribution in 

Cuba, I examined the number of physicians relative to the population in municipalities in 

ten Cuban provinces for 2010.32 In the bivariate correlation analysis of the 2010 cross-

section of municipalities, doctor density negatively correlates with percent rural at -0.39 

(p < .01 n = 117).  Nurse density also negatively correlates with percent rural at -.23 p < 

.05 (n = 82).  Family doctor density does not correlate significantly (.21, p = .13, n = 44) 

with the percentage of the population that lives in areas designated as rural.  The various 

HRH categories evaluated in this study are all positively inter-correlated.  Physician 

density correlates with nurse density (0.51 p < .01, n = 82), nurse density correlates with 

family physician density (0.35 p < .01, n = 54) and physician density correlates with 

family physician density (0.44 p < .01 n = 67) as expected, considering that the latter is a 

component of the former.  Neither the HRH density variables nor the percentage of the 

population residing in rural areas correlated with IMR at this level. 

Table 5 shows the range of the distribution of physicians per 1000 population 

within each of the provinces, with the GINI and Theil coefficients providing summary 

measures of the degree of inequality in their distribution relative to the population.  From 

Table 5 one can observe that Cienfuegos province had the most unequal distribution of 

doctors (but the second highest provincial average) while Santiago de Cuba province 

reported both the highest provincial average and the municipality with the greatest 

concentration of physicians.  Cienfuegos’s population is predominately urban with the 

                                                 
32 It should be noted that the reporting municipalities of La Habana province do not include the city of La Habana, 

which has always been reported separately and that this province was divided into Artemisa and Mayabeque in 2011.   
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lowest percentage of population living in rural areas of the ten provinces compared in 

Table 5.  Cienfuegos municipality had by far the largest concentration of physicians at 

roughly twelve doctors per 1000 population in 2010, and has one of the province’s two 

general hospitals and the province’s pediatric hospital Paquito Gómez.  In contrast, Rodas 

municipality in 2010 had a doctor density of ‘only’ 1.9. Guantánamo, which reported the 

third highest overall doctor density, had the most egalitarian distribution.  Figure 3 

(below) includes a map of the number of inhabitants per doctor by municipality. 

Comparing the 2010 GINIs and Theils in Table 1 with the overall GINI and Theil 

in Table 5, it appears that the level of inequality within provinces is greater than the level 

of inequality between them, providing support for H2.  However, the calculation in Table 

1 includes provincial figures for provinces (and a few municipalities) not included in 

Table 5.  Nevertheless, calculating the between provincial GINIs and Thiels for the data 

in Table 5 (by summing the doctors and population by the municipalities of the provinces 

used in Table 5 and then calculating the GINIs and Theils of those summations), the 

between provincial GINI is 8.5 with a Theil of 1.3, as compared to within provincial 

coefficients of 27.3 and 11.8, respectively, clearly indicating greater within provincial 

inequality.  This finding is unsurprising, as one would expect there to be a greater 

concentration of physicians in municipalities where there are more secondary and tertiary 

institutions. 

 

Table 5: Physician (density) distribution within Cuban provinces 

Province N Min.–Max. Median Prov./ 
overall 

GINI  Theil 

Camagüey 13 1.75 – 9.87 3.64 6.21  27.1 13.2 

Cienfuegos 8 1.88 – 11.99 3.63 7.05 31.1  18.6 
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Table 5: Continued 

Province N Min.–Max. Median Prov./ 
overall 

GINI  Theil 

Granma 13 3.55 - 9.45 4.01 5.77 19.5  6.5 

Guantanamo 10 3.65 – 8.24 5.45 6.59 13.9  3.4 

La Habana* 15 2.15 – 6.71 2.95 4.42 19.1  5.7 

Holguin 14 2.62 – 8.20 3.45 5.18 22.7  8.7 

Las Tunas 8 2.45 – 7.65 3.17 4.88 22.8  9.4 

Pinar Del 
Rio 

14 2.93 – 11.03 3.46 5.67 28.7  14.9 

Santiago de 
Cuba 

9 3.01 – 15.95 4.70 7.20 24.2  10.6 

Villa Clara 13 3.61 – 11.45 4.28 6.56 26.0  11.8 

Total 117 1.75 – 15.95 3.91 5.91 27.3  11.8 

* The Habana municipalities Santa Cruz del Norte, Batabano, Bauta and Güira de Melena did not report and are thus 

excluded. 
 

Table 6 shows that the distribution of family doctors, as reported by Cuba’s 

National Statistical Office (ONE) for six Cuban provinces, is more equal than that of 

overall physicians.  Las Tunas’s GINI and the Theil coefficients for family doctor 

distribution reflect a degree of inequality similar to that displayed by the province for 

doctor distribution.  As in the case of the overall distribution of physicians, in 2010 

Cienfuegos had the most unequal distribution of family physicians.  Guantánamo and 

Granma provinces reported the most even distribution of family physicians relative to 

their populations in 2010.  Comparing the overall within province GINI (19.3) and Theil 

(7.4) to the 2010 among province family doctor GINI (10.6) and Theil (1.8), I find further 

support for H2 

The municipalities of Rodas, Cienfuegos and Jesús Menéndez, Las Tunas 

reported the lowest family physician density of the municipalities in the study with only 
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16 family doctors for a population of 33,546 people and 34 family physicians for a 

population of 50,460 people, respectively.  Rodas is the second most rural municipality in 

Cienfuegos, and although Cumanayagua is the most rural of the province’s 

municipalities, it reported highest family doctor density of the province at 2.8. In the 

bottom map of Figure 3, Cienfuegos is enlarged so the spatial inequality can be more 

fully appreciated.  It should be noted that since 2010, according to ONE, Jesús 

Menéndez, Las Tunas has increased its number of family doctors to 55 (2013 population 

49,165) improving the family doctor density to 1.12 and Rodas, Cienfuegos increased the 

number of family physicians slightly to 41 for a decreased population of 34,278, 

increasing family doctor density to 1.20.  This may indicate efforts on part of MINSAP to 

continually manage and improve levels of equality in HRH distribution.  

 

Table 6: Family physician (density) distribution within Cuban Provinces  

Province N Min.-Max. Median Prov./ 
Overall 

GINI  Theil 

Camagüey 13 1.00 – 3.96  2.22  2.88  18.83  6.3 

Cienfuegos 8 0.48 - 2.83 1.00 1.23 23.8  11.4 

Granma 13 2.78 – 4.28 3.37 3.54 6.6  0.7 

Guantanamo 10 3.03 – 4.46 3.78 3.60 3.6  0.3 

Las Tunas 8 0.67 – 3.82 1.97 2.63 21.5 8.5 

Villa Clara 13 1.90 – 4.76 3.58 3.73 12.0  2.4 

Total 65 0.48 – 4.76  3.12  3.09  19.3  7.4 

 
 

Table 7 presents the distribution of nurses within six Cuban provinces among 

their respective municipalities.  With the exception of Camagüey and Guantánamo 

provinces, nurses tend to be more evenly distributed within Cuban provinces than 
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physicians overall, although not quite as evenly as family doctors.  Manzanillo and 

Bayamo municipalities of Granma province both reported exceptionally high nurse 

density with 23.16 and 13.13, nurses per 1000 population, respectively.  Pinar del Rio 

municipality of Pinar del Rio province and Guantánamo municipality of Guantánamo 

province are both quite high at 15.65 and 15.03 respectively.  Camagüey, while not 

appearing to suffer a shortage of nurses, had the lowest nurse density in 2010 and the 

most uneven distribution of nurses of the provinces analyzed.  Total within-province 

GINI (26.9) and Theil (12.7) were higher than the among-province GINI (12.5) and Theil 

(2.7) for 2012 (no nurse density data was reported for 2010) indicating further support for 

H2.   

 
Table 7: Nurse (density) distribution within Cuban provinces 

Province N Min.-Max. Median Prov./ 
Overall 

GINI Theil 

Camagüey 13 1.36 – 9.00 3.12 3.20 35.8 21.3 

Granma 13 6.33 – 23.16 9.72 12.51 19.3 6.9 

Guantánamo 10 1.25 - 15.03 10.09 12.00 14.6  2.3 

Holguin 14 5.21 - 14.90 8.70  8.73 14.4  3.5 

Pinar Del Río 14 6.12 – 15.65 7.88 10.45 19.1  5.9 

Villa Clara 13 5.67 -13.68 7.75 9.24  18.4 5.5 

Total 77  1.25 – 23.16  8.36 9.19 26.9  12.7 

* Includes nurse assistants. 

 

Absolute inequality of infant mortality rates within provinces 

 Table 8 provides the range, median and overall IMR of the municipalities within 

five Cuban provinces.  The highest IMRs among these five provinces were in Guines, La 

Habana and Caimanera, Guantánamo at 11.6 and 11.2 respectively.  Granma province 

had the lowest overall and median IMR, although Amancio, Las Tunas was the 
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municipality with the lowest IMR, where not a single infant death was reported for 2010.  

Here we can also see the hypothetical percentage reduction in the overall IMR of the 

provinces listed if all municipalities would have achieved the IMR of the municipality 

with the lowest IMR.  A map of the distribution of IMR is provided (Figure 3) which 

includes reported IMRs for municipalities that are not included in Table 8. 

 

Table 8: IMR Distribution within Cuban Provinces 

Province N Min.–Max. Median Prov./ 
overall 

PAP 

Granma 13 1.4 – 9.7 4.7 4.7 70.2 

Guantánamo 10 3.1 – 11.2 4.9 5.7 45.6 

La Habana* 16 1.6 – 11.6 6.2 5.1 68.6 

Las Tunas 8 0 – 8.9  5.4 5.5 100.0 

Santiago de 
Cuba 

9 1.9 - 8.9 5.6 5.3 64.2 

Total 56  0 – 11.6 5.1 NA NA 

* The municipalities Madruga, Nueva Paz, Batabano, Bahía Honda, Candelaria and San Cristobal did not report the 
IMR to ONE for 2010.  They are excluded from the Min-Maz and Median calculations.  The overall figure is what 
ONE reported for the province in 2010.    

 
 
 Figure 4 provides the box plots of the municipal IMR of the five provinces 

analyzed.  It is apparent when comparing Figure 2b with Figure 4 that the spread of infant 

deaths tends to be greater within provinces than among them.  For example, the 

provincial range of IMR in 2012 was 3.2 per 1000 lives births for Cuba as a whole, 

whereas Santiago de Cuba, the province with the lowest range of IMR among its 

municipalities of the provinces examined, had an IMR range of 7.0 for the same year.  

 While there are no salient outliers identified by the plots, it is clear that 

Guantánamo has a strong right skew with lower half of the data points between 3.1 and 

4.9, and the fourth quadrant is rather stretched indicating that the greater IMR raised the 
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provincial average significantly above its median.  La Habana had the widest range of 

IMR (10.0 per 1000) and the widest gap between the median and its provincial average, 

suggesting that this province had the greatest variance in IMR of the provinces examined. 

 

 

Figure 3: HRH and IMR distribution at the municipal level in Cuba 
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Figure 4: Box plots of IMR within Cuban provinces 

 

SUMMARY AND CONCLUSION 

 The primary goal of this research was to measure changes in the degree of 

inequality in HRH distribution in Cuba over time, with particular interest in the changes 

occurring over the ‘Special Period’ and the period under Raul Castro’s leadership.  I 

found that inequality in physician distribution relative to the population among provinces 

has declined steadily over time, as doctor density increased.  Inequality in the distribution 

of family doctors and nurses is very low and has remained fairly stable, although 

inequality in family doctors spiked in 2011, falling significantly in 2012 and 2014.  

Inequality in both doctor and nurse distributions relative to the population is more 

egalitarian among Cuban provinces than among countries of the OECD.  While this is a 

comparison across different levels of analysis, logic suggests that inequality would be 

higher at more disaggregated levels.  This was the case in this research as inequality of 

HRH distribution within provinces was greater than inequality among provinces.  Further 
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research that gathers data on the distribution of physicians within countries of the OECD 

would allow for more precise comparisons.   

 This research was also examined the trajectory of provincial IMR over time.  A 

steady decline in IMR and in the range of the rates was generally observed with a 

leveling out of the rates in recent years as Cuba’s provinces approach the IMR’s lower 

bound.  Of the provinces examined at the municipal level, Santiago de Cuba had the most 

compact distribution of IMR, although here too, it appears that the IMRs vary more 

within provinces than among them. 

 For some comparisons to other within-country distributions of HRH, Munga and 

Maestad (2009) calculated the GINI coefficient of the spatial distribution of 46,896 

health workers (nurses, physicians, clinical and assistant medical officers, physicians 

make up just a small fraction of the total) among 22 Tanzanian districts at 22.3.  While 

this figure obscures the highly unequal access to physicians in Tanzania, the figure 

remains significantly higher than the GINIs for any of the recent HRH categories in Cuba 

among provinces examined here (except 1989).  Nevertheless, there are some Cuban 

provinces on the municipal level that registered higher internal disparities for particular 

categories of HRH workers than the overall score for health workers in Tanzania. 

 A more methodologically similar comparison can be gleamed from Tandi and 

colleagues (2015) on HRH distribution in Cameroon.  They calculated GINI coefficients 

for ten regions in Cameroon with an overall HRH GINI of 35.4 and a GINI of physician 

distribution of 52.8.  Cameroonian nurses were far more equitably distributed than their 

physician counterparts at 30.8.  While these numbers are far more elevated than the 

provincial Cuban numbers and convey well the crisis in HRH distribution faced in 



 

   

153

Cameroon, a more apt comparison would be with the HRH distribution of Latin 

American and Caribbean nations. 

 The Cuban experience has relevance beyond its borders.  As shown in the 

introduction of this article, severely unequal distribution of HRH both among and within 

countries remains an area of serious concern.  Many nations suffer severe HRH 

imbalances, which in turn accentuate inequities in healthcare outcomes.  While these 

imbalances are driven by a combination of push, pull, stay and stick factors, when 

healthcare is treated as a commodity, HRH distribution tends to serve effective demand 

over the population’s absolute needs (WHO 2006:8; Navarro 1976:14-29).  The Cuban 

government’s commitment to non-commodified and preventive care, (as reflected in the 

Cuban constitution and in their extremely low share of private expenditure of total health 

expenditure as reported by the WHO), and the country’s long-term commitment to 

general and health education has helped Cuba overcome the challenge of achieving 

greater equality in HRH distribution.  Furthermore, they have not only overcome this 

challenge on their own soil, but since 1963 the Cuban government has assisted other 

nations with their own HRH distribution and shortage challenges (Brouwer 2011; 

Feinsilver 2009; Chaple 2006). 

 While the development of Cuba’s socioeconomic and healthcare models were 

greatly facilitated by a relatively unique set of historical circumstances and would 

therefore be difficult to replicate, there are measures that could be taken by other 

countries, provided there is sufficient political will and stakeholder collaboration.  Many 

Latin American countries including Venezuela, Ecuador, El Salvador and Bolivia have 

sought to emulate Cuba’s investment in healthcare and collaborate with Cuba in terms of 
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healthcare provision and training of future physicians.  Nevertheless, according to WHO 

data, 63.9% of Ecuador’s health care financing in 2011 was private (either private 

insurance or out-of-pocket), and their income inequality is far more acute than Cuba’s, 

indicating that more can be gained by following Cuba’s example.  Other countries in 

Latin America (particularly Guatemala, Honduras and Panama), but also many Southern 

African countries, exhibit very high inequality and low doctor density.  These countries 

have much to learn from Cuba’s rights-based approach to healthcare, its efforts to train 

health professionals, and the low level of imbalance in distribution of HRH personnel 

present in Cuba. 

Even the United States could learn from various aspects of Cuban healthcare 

organization.  According to Petterson et al. (2013), the U.S. experiences unequal HRH 

distribution, particularly among primary care physicians.  In the U.S., the average 

primary care physician density is .80, with .84 per 1000 in urban areas and .68 in rural 

ones.  Comparing this to our municipal level findings on Cuban family doctor 

distributions, there were only two municipalities of those examined with lower family 

doctor densities in 2010, both of which increased their family doctor densities the 

following year to more than one per one thousand.   

Likewise, according to a 2014 Commonwealth international survey of health 

professionals’ and patients’ views of their country’s healthcare system, seventy percent of 

those surveyed in the U.S. said it was difficult to obtain after hours care and 31% of U.S. 

respondents forwent recommended care due to its cost (Davis et al. 2014).  This latter 

datum encapsulates the moral and public health danger of a healthcare system that treats 

health as a commodity and not a right.  While there may be opposition to learning from 
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the Cuban experience in the U.S., significant progress has been recently made in 

improving bilateral relations, symbolized by the reopening of embassies in the countries’ 

respective capitals on July 20, 2015. 

Cuba’s commendable progress towards achieving greater overall health equity 

results from a genuine social and political commitment to a rights-based approach to 

healthcare provision.  The island’s capacity to overcome insufficient and inequitable 

HRH distribution is the result of more than 50 years of struggle and metamorphoses of 

Cuba’s national health care system.  According to the results from this research, Cuba has 

been largely able to prevent the growth of economic inequality in the 1990s (due largely 

to circumstances beyond its control) from eroding its achievements in health equity.  This 

is notable in light of Okeke’s (2013) findings that economic crises tend to ‘push’ out 

physicians from developing countries.  While Okeke’s research did not examine the 

effects of economic crises on poorer areas within countries, it seems likely based on other 

work (e.g., WHO 2006) that economic crises would exacerbate internal HRH imbalances.    

Today’s achievements in universal access to care trace back to early efforts to 

overcome urban-rural disparities through the establishment of the Rural Health Service, 

the development of the polyclinic and family doctor model.  It would not have been 

possible without a parallel vision to elevate the population’s educational level that 

guaranteed free access to higher education.  These achievements have depended as well 

on the political will not to sacrifice the rights (listed above) established in Cuba’s 

constitution, a vision that is consistent with Article 25 of the United Nations’ Universal 

Declaration of Human Rights. 
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Further research examining within-country levels of inequality in HRH 

distribution, and change over time as it relates to political-economic policy changes and 

country comparison studies would be particularly interesting.  It would also be 

advantageous to be able to include a continuous measure of HRH distribution inequality 

(like the GINI coefficient) as a predictor variable in cross-national and panel studies of 

health care outcomes.  Future studies of HRH distribution in Cuba could be improved if 

there were greater consistency in variables reported by municipalities across the island, 

and if clear numbers were provided regarding the numbers of physicians from a given 

province on missions were reported vs. those presently serving in their local communities.  

Finally, future studies could take a central place approach to analyze the relations among 

location of various levels of health facilities, maximum distance and health outcomes.   
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APPENDIX 

 
Referenced regression equations: 

Physician density per 1000 = dependent variable 

Model Unstandardize

d Coefficients 

Standard 

Error 

Standardized 

Coefficients 

T  P value 

Constant -6.238 .610  -10.233 .000 

Log10 GNI per 

cap (PPP) 

1.972 .152 .69 12.947 .000 

R2 .477     

N 186     

 

Thus, Cuba’s predicted doctor density is 2.18 = -0.6238 + 1.972(4.27). 

Mean of log10 GNI per capita = 3.968 

Cuba’s centered log10 GNI per capita value = .3 and log10 GNI per capita2 = .09 

Centered quadratic model with IMR 2012 as dependent variable  

Model Unstandardized 

Coefficients 

Standard 

Error 

Standardized 

Coefficients 

T  P value 

Constant 22.947 1.494  15.36 .000 

CenLogGNIPC  -34.554 2.189 -.741 -15.78 .000 

CenlogGNIPC2 11.204 3.633 .145 3.08 .002 

R2 .612     

N 186     

 

In this model, Cuba’s predicted IMR is 13.589 = 22.947 -34.554(0.3) + 11.204(0.09).   
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CHAPTER 5: DISSERTATION CONCLUSIONS 

This dissertation examined interrelated questions concerning healthcare financing, 

human resources for health (HRH) distribution, and health outcomes on international and 

national levels of analysis.  This dissertation is comprised of three interrelated papers.  

The first paper examined the relationship between government expenditure on health as a 

percentage of total expenditure on health (GEHPTEH) and the infant mortality rate 

(IMR) using World Health Organization and World Bank data.  The second paper 

clustered cases based on eight health and development variables to create a typology of 

123 primarily non-OECD countries.  The final paper examined recent trends in the level 

of inequality in the distribution of human resources for health and infant mortality among 

Cuban provinces. 

Although previous findings regarding government health spending and health 

outcomes such as infant and child mortality have been mixed, these studies used health-

spending measures that did not capture whether health financing was predominately 

public or private.  By contrast, GEHPTEH was selected to capture the impact of the 

government’s share of total health financing on IMR.  The central hypothesis (H1) of this 

research was that countries with higher GEHPTEH would have lower IMR.  A second 

hypothesis (H2) was that the higher the doctor density the lower the IMR, although the 

effects would tend to taper off as IMR reached its lower bound.  A cubic term was also 

needed as the quadratic term created a strong U-shape effect, indicating that further 

increases in doctor density would eventually lead to a sharp increase in the IMR instead 

of simply tapering off.  A third hypothesis (H3) was that there is an interaction between 

GEHPTEH and log10 GNI per capita (GNIPC), indicating that the poorer the country the 
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greater the effect of GEHPTEH.  The study utilized multivariate ordinary least squares 

regression to analyze data for these variables acquired from the World Health 

Organization and the World Bank. 

 I found a significant inverse association with the IMR in a cross sectional 

analysis of 186 countries while controlling for GNIPC (purchasing power parity dollars), 

doctor density (the number of doctors per 1000 population), the percentage of children 

under one year of age who received the polio vaccine and the percentage of the 

population with access to improved water sources.  GEHPTEH and all controls remained 

significant in the expected directions in all models, although the effect size of GEHPTEH 

was most reduced (along with the significance level) in models that included GNIPC.  

Thus, the null hypotheses of H1 and H2 were rejected. 

Regarding H3, a significant positive interaction term was found that shows that 

the effect size of GEHPTEH is larger when GNIPC is lower, suggesting that the 

government’s share of total healthcare financing makes a larger impact in poorer 

countries than in wealthy ones in terms of improving societal level health outcomes.  The 

article concludes by placing these findings within the context of a push towards austerity 

measures and cuts in public health spending.  It is my view that in light of these findings, 

privatization of healthcare services may lead to undesirable health impacts among the 

population. 

The second paper created a 3-tiered nested typology of health and development 

for 123 primarily non-OECD countries.  Countries were clustered based on their values 

on GEHPTEH, doctor density, LogGNIpc, the percentage of children under age 5 

underweight (U5UW), inequality (GINI), the percentage of children under age 1 who 
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received the DPT3 vaccine, total expenditure on health as a percentage of GDP 

(TEHPDGP), and the IMR.  The result was a three-tiered nested solution with three, six 

and nine clusters.  The first tier differentiated the 123 countries into a Virtuous Circle 

classification with above-average health and development outcomes (average is in 

reference to the mean of our 123 country sample), a Divided Fortunes cluster of highly 

unequal countries, and a Vicious Circle cluster generally characterized by low GNI, 

average inequality, high food insecurity, low doctor density, low vaccination coverage, 

and more privatized care with high IMR. 

The analysis breaks down in the middle tier to six clusters with only two clusters 

that are unique to this level: a cluster from the Virtuous Circle characterized by high 

doctor density and another from the Vicious Circle that is characterized by a high 

percentage of children under the age of five who are underweight.  The final tier consists 

of nine country groupings.  Nested within the Virtuous Circle were Mild Type 1 (with 

low inequality, high HRH, health outcomes and publicly financed care), Mild Type 2 (a 

wealthy predominately Arab country grouping with very high GNIPC, low inequality, 

and high vaccination coverage and GEHPTEH), and Moderate Type 2 (a cluster of 

diverse geographic composition, low inequality, high HRH and DPTS coverage, but more 

privatized care with an IMR higher than Mild Types 1 and 2 and Moderate Type 1. 

Nested within the Divided Fortunes cluster were two disparate groupings, the 

Moderate Type 1 grouping of Latin American countries with high inequality, average 

health inputs and relatively low IMR, and a Critical Type 2 cluster of Southern African 

nations with extremely high inequality levels, very low HRH, average vaccination 

coverage, and very high IMR.  The Vicious Circle cluster ultimately subdivided into one 
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severe cluster (predominately South Asian, the most food insecure, low HRH, 

GEHPTEH, and average IMR), a Critical Type 1 cluster (overwhelmingly sub-Saharan, 

food insecure, very poor, with low HRH and health outcomes), a Critical Type 3 cluster 

(low income, TEHPGDP and health outcomes, and high inequality) and a Critical Type 4 

cluster (most poor, lowest HRH, lowest GEHPTEH and the worst health outcomes of the 

typology).  

The contribution of this research is that it identifies relatively distinct country 

groupings that have a common set of health and development challenges.  Unlike a 

regression, which attempts to parcel out the impact of a particular set of independent 

variables on a dependent variable, cluster analysis allows the researcher to view 

groupings of countries that share similar values across a range of variables.  Strategies to 

address health and development challenges should be specific enough to address these 

particular combinations and health challenges.  For example, while Critical Types 1 and 2 

share many challenges in common, countries in Critical Type 1 face particularly acute 

food security challenges while Type 2 has extreme inequality.  Thus, countries within a 

particular cluster type may wish to work together to jointly address challenges that they 

face together. 

Cuba was selected as a case study for the final paper for several reasons.  First, 

Cuba has both a much higher doctor density and a much lower IMR than simple 

regression models with GNIPC as the independent variable would predict.  Secondly, 

Cuba’s health financing is almost entirely public and its HRH distribution will be far less 

influenced by market forces than in societies in which health financing is predominately 

private.  Previous research on Cuba’s healthcare system has focused on trends in infant 
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mortality (e.g., Corteguera and Henriquez 2001; Corteguera 2000) or the health system’s 

evolution and growing focus on primary care (Whiteford and Branch 2008; Feinsilver 

1993).  

I found a steady decline in inequality in the distribution of total doctors relative to 

population among provinces from 1989 to 2014.  It is noteworthy that the level of 

inequality in HRH distribution continued to be reduced during Cuba’s economic crisis in 

the 1990s, known as the ‘special period’.  Additionally, inequality in HRH distribution 

appeared much more extreme based on descriptive measures among provinces in Cuba in 

1958 provided by Danielson (1979).  Cuba’s distribution of physicians among provinces 

is slightly more equal that the distribution of physicians among OECD countries and 

much more equal than the global and non-OECD distributions.   

Regarding other HRH measures, inequality in family doctors and family doctors 

‘located in the community’ have generally been very low, although the latter spiked in 

2011.  There has been an ongoing transformation of the health sector and much of the 

variation in family doctors in the community distribution seems to correspond with 

challenges identified by MINSAP and with policy shifts.  Nurse density among Cuban 

provinces has remained low since 1995 (the earliest year for which I had data) and 

fluctuated somewhat.  What is notable is that its distribution in any of the years is far 

more equal than the distribution of nurses among countries on a global level, among 

OECD countries or among non-OECD countries. 

Regarding IMR, I observed a general decline in the range of values among 

provinces over time, as well as a strong reduction in the provincial median and national 

IMRs in Cuba from 1970 to 2014.  Cuba’s median IMR remains slightly above the 
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OECD median, but far above the median IMR on a global level.  I also provided the 

population-attributable-proportion (PAP) for the IMR of each year that estimates the 

potential percentage reduction in the IMR if every province would have had an IMR of 

the province with the lowest IMR. 

Within province inequality in physician distribution based on municipal data for 

2010 in HRH distribution was much higher than inequality among provinces, but was still 

relatively low.  Family doctor distribution tended to be less unequally distributed than 

total physician distribution, while the levels of inequality in nurse distributions was 

somewhere between the two.  Particular municipalities and provinces that face more 

extreme challenges regarding HRH distribution were identified.  Ranges in IMR within 

provinces also tend to be fairly narrow but are wider than the ranges among provinces, 

with the widest ranges observed in Guantánamo and La Habana provinces. 

Each of these papers has, at least in some way, challenged my initial assumptions.  

In the first paper, while GEHPTEH retained significance with the logged form of GNI 

per capita in the model, I did not expect the inclusion of GNIPC to erode the effect size 

of GEHPTEH on the IMR to the degree that it did.  The bulk of this phenomenon I 

attribute to the radical and accelerated increase in the size of GNI per capita that is 

inherent in a log transformation.   

In the second paper, while I was not surprised that many countries clustered along 

regional lines, I did not expect them to do so as much as they did.  This may have been 

due in part to the inclusion of GNIPC among the variables based on which countries were 

clustered.  I also did not expect Iraq to cluster with Mild Type 1, nor did I expect Nigeria 

and South Africa to cluster with Central African Republic and Chad in Critical Type 3.  
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Rather, I expected that they would fall into the cluster with the highest inequality, Critical 

Type 2.  I also expected the largely South Asian Severe cluster to reflect a much higher 

level of inequality than it did.  Regarding the third paper, I did not expect to find any 

large increase in inequality in the distribution of family doctors in the community, as was 

registered in 2011.  I was also surprised to see the high levels of inequality in HRH in 

Cienfuegos and Camaguey provinces. 

 

Policy implications 

This research has several important policy implications.  Perhaps the most 

overriding and pertinent implication for our times is that governments should do their 

best to eschew pressure from international financial institutions (IFIs) and others to 

privatize more and more government services and financing.  Much of this type of 

external pressure from IFIs amounts to a loss of sovereignty by poorer countries in terms 

of economic and health policy (Waitzkin and Jasso Aguilar 2015; Mangala 2008).  The 

trend towards greater privatization of health services and financing - a clear move away 

from treating healthcare as a human right - were notably seen across the Global South 

with generally negative consequences for population health as a result of structural 

adjustment programs (SAPRIN 2004; Schoepf et al. 2000), and the push for privatization 

of health financing continues in the Global South and has expanded to Europe 

(Kentikelenis et al. 2014; Palma Solis et al. 2009; Bretton Woods Project 2009; Hermann 

2009).  

Another clear policy implication is both obvious and difficult.  Both paper 1 and 

paper 2 show that health and socioeconomic development variables are closely linked.  It 
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is clear from this (and other) research, that to obtain better population health outcomes it 

behooves developing countries to train and retain more health professionals, improve 

population access to clean water sources, reach 100% polio and DPT3 vaccination 

coverage and reduce income inequality.  Nevertheless, many of these and other critical 

socioeconomic development indicators such as literacy rates, and percentage of the 

population with access to improved sanitation, are highly interrelated and connected with 

overall economic standing as represented by GNI per capita.  Thus, much of the potential 

success in improving health and development and overcoming the legacy of what Samir 

Amin terms ‘lumpen development’ may ultimately depend on strengthening economic 

sovereignty as well as and productive capacity.    

There can be no emergence without state politics resting comfortably on a social bloc, a 
social force that gives it legitimacy and the capability of constructing a coherent project, 
an inward-looking national productive system.  This must at the same time ensure the 
participation of the great majority of social classes and see to it that these social classes 
receive the benefits of growth (Amin 2013: 46). 
 
Nevertheless, my research suggests that countries fall into groups, which face 

different combinations of health and development challenges.  Countries of a particular 

type may seek to align with each other to overcome their specific set of difficulties.  For 

example, countries in the Moderate Type 1 cluster tend to have moderately high income 

and average health outcomes (IMR in 2012 ranged from 7.8 in Chile to 32.8 in Bolivia) 

but all experience very high inequality.  Only the countries of Critical Type 2 exceed this 

high level of inequality.  However, not only is the average inequality for Critical Type 2 

more acute, but also it has very low doctor density.  These countries have a common 

interest in overcoming the challenges presented by acute income inequality; since they 

tend to be more similar in other health and development characteristics, they may benefit 
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from sharing experiences in trying to overcome their particular health and development 

challenges.     

A final policy recommendation emanating form the third paper is for governments 

to try to remove the influence of market forces on internal HRH distribution and to 

prioritize the formation of HRH personnel.  While the third paper did not provide much 

in the way of an international comparative analysis, it did examine the shifts in HRH 

distribution within Cuba, a country in which private medical practice virtually ceased to 

exist in 1965.  The overriding finding was that even in periods of crisis, that according to 

Okeke (2013) stimulate HRH outmigration, Cuba was able to both increase aggregate 

numbers of physicians and maintain and/or reduce inequality levels in their distributions 

relative to the population (depending on whether we are referring to doctors, family 

doctors or nurses). 

 

Implications for future research 

 This research has led to several potential avenues for future research.  A major 

challenge in conducting research for any of these directions is going to be accessing 

sufficient data.  One particular path indicated at the end of the first paper would be to 

obtain panel data to examine the impact of shifts in GEHPTEH over time on the IMR, 

and to look at the relationship among GEHPTEH, the forgone healthcare rate and health 

outcomes.  It would also be useful in this regard to have ample time series data for 

physician density, inequality, and other interesting socioeconomic variables such as union 

density, total debt owed to IFIs, and an HRH GINI that indicated the level of spatial 

inequality of HRH within a given country.   
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Future research regarding typologies could include political variables, as well as 

use panel data to monitor movement of countries between clusters over time.  As 

mentioned at the end of paper two, research is necessary that captures “the relational 

dynamics between countries, i.e., flows of surplus value, raw materials, consumer goods, 

and waste, into explanatory and typological models of health and development”.  To this 

I add the importance of a variable, such as HRH GINI, which captures the level of 

inequality of HRH distribution within a country.  Finally, future studies could cluster 

cases around socioeconomic development and health system variables minus the health 

outcome variable, and examine the relationship between clusters and key health outcome 

variables. 

The third paper points in a few new directions, as well.  First, it is my view that 

the study could have benefited from a detailed comparison of HRH distribution in 

different countries.  While that would have made the study potentially too long for 

publication, it would have facilitated making relevant comparisons.  Another potential 

avenue for future research would be to examine change over time in the municipal level 

in Cuba, but to make that worthwhile, it would be essential to have some basic economic 

data (median income and perhaps even the percentage of residents who receive income 

from abroad) regarding the number of physicians from a given area serving on 

international missions, and for the data to be uniformly gathered across provinces. 
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