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Abstract 

 

The purpose of this study was to examine the relationship of medical brain drain and 

healthcare outcomes, as well as to assess the causal effects of the former on a number of 

health indicators (namely life expectancy, child mortality and HIV prevalence). Following a 

review of academic literature, it was determined to estimate three econometric models: 

ordinary least squares (OLS) regression, fixed-effects, and instrumental variable method 

utilizing two stage least squares regression (2SLS) models. A panel database compiled by 

Bhargova and Docquier (2008) that included 18 Latin American emerging economies was used 

as the core data and three econometric models, such as ordinary least squares (OLS) 

regression, fixed-effects, and instrumental variable method utilizing two stages least squares 

regression (2SLS), have been conducted.  In order to address the issue of endogeneity, the 

"American Competitiveness and Workforce Improvement Act" (ACWIA) was utilized as an 

instrument for medical brain drain. As findings revealed, a rise in medical brain drain is 

adversely associated with life expectancy and positively correlated with transmission of HIV 

and child mortality. 
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1. Introduction 

 

"We continue losing the brightest among us to this day, because the lights shine brighter 

in the developed world"  

Nelson Mandela 

In the age of globalization, where fierce competition exists not only for material 

resources but also for human resources, Nelson Mandela's statement on emigration clearly 

describes his concerns about the problem in developing countries. 

Although the phrase "brain drain" has a variety of definitions, it is most frequently defined as 

the migration of qualified workers from poor countries to more advanced economies in search 

of a better standard of life. The term "brain drain" became more popular in the late 1960s, 

when skilled workers began to migrate in large numbers (Commander, Kangasniemi and 

Winters, 2003). During the 1990s, the volume of well-educated immigrants living in OECD 

countries increased by 70%, with developing countries accounting for two-thirds of this 

increase (Bhargava and Docquier, 2008). Several studies have been done to investigate the 

core causes of this movement, and several concerns such as lack of educational facilities, 

political instability, a poor standard of living, and a lack of work opportunities have been 

identified as major factors of this issue. As Rizzica (2008) point out, brain drain has a huge 

impact on a country's economic development, and when it occurs in the medical field, it affects 

not only economic wellbeing of country but also a health system in it. 

As one of the most concerning aspects of the brain drain, medical brain drain (MBD) 

relates to the migration of qualified healthcare personnel from underdeveloped countries to 

more advanced economies. According to Sinnott (2013), a migration of skilled health 

professionals is frequently attributed with extremely low physician densities and the loss of 

those highly trained, best-performing doctors may have a severe impact on the region's health 

quality. Because there is a risk that doctors who are less educated and underperforming will 

remain in the country. 

Medical brain drain can have deteriorating effects on health structure through variety of 

channels, including infant and child mortality, maternal mortality, life expectancy, AIDS 

and HIV prevalence, and so on. In theory, countries with high rates of medical brain drain 

would experience lower life expectancy rate, a rise in HIV prevalence, and an increase in child 

and maternal mortality, which is in conflict with current Sustainable Development Goals of the 

United Nations. 

For this reason, the topic under discussion is undoubtedly argumentative, and it is crucial to 

assess and analyze the impacts of medical brain drain on a country's healthcare potential. 

Although a large number of research have been undertaken to explore the impact of brain 

drain, only a small number of them have a medical focus. Unfortunately, when it comes to 

Latin America, no research has been carried so far to measure the impacts of medical brain 

drain there, despite the fact that this region is one of the most affected. 

Therefore, in order to address this research gap, I intend to analyze the causal effects of 

medical brain drain on health outcome in the Latin American region. As a result, the following 

research question emerges: 

How does the medical brain drain impact Latin America's health outcomes? 

In light of this, the thesis pursues a number of research objectives: 

• To investigate the linkage between medical brain drain and health outcomes;  

• To analyze the effects of skilled health personnel mobility on health outcomes by 

factors of life expectancy, child mortality and HIV prevalence; 

• To provide policy suggestions based on empirical results. 

This thesis is organized as follows. Second section reviews a number of research 

studies that describe theories and discussions around this topic, as well as how medical brain 

drain is associated with a number of health indicators. Third section describes the methodology 

and data utilized in this research, while the fourth part outlines the models that were applied 

to analyze the above-mentioned relationship. Following that, empirical findings are provided, 

along with interpretations and comparisons of the outcomes of various applied models. 

Subsequently, the outcomes are summarized and policy recommendations are provided based 
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on the research findings, while the final section acknowledges some of the limitations of this 

research.  

2. Literature review 

 

There have always been controversial debates between researchers and policymakers 

about the impacts of brain drain and its relationship with other factors, especially medical brain 

drain and health indicators. As this review of the literature demonstrates, there are two camps 

of ideas regarding the impact of skilled health staff migration on health outcomes and 

economic indicators: proponents and critics. The former sees medical brain drain as having a 

positive impact, whereas the latter disagrees and claims that it has negative consequences. As 

a result, it's critical to look at whether the problem of brain drain in the medical sector in 

developing countries contributes to poor health outcomes, and if so, what policies have to be 

undertaken to mitigate this issue. 

Conducting their research on this subject, Bhargova and Docquier (2008) were able to 

implement medical brain drain rate in studies. They introduced a new panel data set for the 

years 1991 to 2004 and recorded the number of medical personnel who acquired 

initial training in their home country, in developing economies, before emigrating overseas. 

According to their findings, between 1991 and 2004, Sub-Saharan Africa and Latin America 

were the most strongly impacted by physician migration out of all developing nations in the 

dataset. They used a time-lag variable of medical brain drain as instrumental variable to deal 

with the problem of endogeneity, and the results showed that child mortality and vaccination 

rates were inversely associated with the the number of physicians available per capita. 

Furthermore, their brain gain estimates - positive effects of migration magnitudes on enhanced 

medical training in sending regions - were statistically negligible. 

Hagopian et al., (2004) conducted research on the effects of physician migration in 

African nations and revealed that greater rates of medical brain drain are inversely linked with 

African doctor-to-population ratios. It has also been found that this ratio has an impact on 

child immunization and vaccination rates, which are considered to be one of the most 

significant indicators of health standards.  Furthermore, this study demonstrates that the 

movement of skilled health professionals in African countries is inextricably associated 

with rising HIV mortality rates. 

Another study has been undertaken by the authors Bhargava, Docquier and Moullan, 

(2011) to evaluate the causal linkage between medical brain drain and health indicators, 

namely, life expectancy and the number of HIV-related fatalities.  Applying random effects 

model, the authors managed to derive that a low wage and a high incidence of HIV were the 

key factors and forces driving migration in the medical sector of Sub-Saharan African nations. 

Furthermore, it was identified that a doubling the medical brain drain rates was anticipated to 

result in a 20% rise in HIV-related deaths. Nevertheless, the researchers observed no 

correlation between physician migration and life expectancy rate, concluding that life 

expectancy rather dependent on economic development than accessibility to doctors. 

Clemens and Pettersson (2008), in contrast to Bhargova and Docquier's dataset, 

practiced a different methodology and approach in order to build a physician migration 

dataset, focusing on doctors who were originally born in Africa but now practicing abroad.                

In this way, they were able to determine that almost one fifth of African-born doctors were 

engaged in medical activities overseas. The study also found that not only the least developed 

countries, but also developed economies, had the lowest rates of emigration.         In those 

suffering regions, they attribute it to a lack of resources and the lack of medical schools, while 

the availability of employment possibilities, economic, political and financial stability in 

developed nations result in less incentives to emigrate. Based on these findings, the authors 

concluded that middle-income countries, in terms of income levels and economic size, were 

suffering greatly from medical brain drain. 

In response to the issue, a number of scholars provided recommendations regarding 

strategies for improving the situation in developing countries to tackle the problem under 

discussion. Plotnikova (2012), for example, highlights that international organizations such as 

the United Nations and the World Health Organization have a key role in resolving this issue, 



66                                            www.uzbridge.eyuf.uz 
  

   

 

and regulatory policies should be introduced to control the operations of recruitment agencies 

in advanced countries, obliging them to recruit fewer doctors from less developing countries or 
even limit their recruitment for a particular period of time.  

In addition to these, some scholars (Vujicic et al., 2004; Mackey and Liang, 2013) 

advocate "return of talent" programs as a means to motivate emigrants to return their home 

country. This technique has already been implemented revealing some positive aspects in 

Ghana and Zimbabwe. The objective of this program is to motivate workers, who return to 

their home country, with better salary, additional bonuses and promotions. Nevertheless, 

Packer, Runnels and Labonté (2010) strongly disagrees with this viewpoint, claiming that those 

professional specialists, who are devoted to their countries, tend to stay behind and are usually 

neglected by authorities, despite the fact that they can bear the burden of labor shortages in 
specific sectors. 

Furthermore, Frehywot, Mullan, Payne and Ross (2010) suggest that imposing 

mandatory service, at least for a limited time period as a graduation condition of a higher 

education degree, might prevent medical school graduates from emigrating. In certain nations, 

this obligation might be eliminated provided that the graduates fulfill a specific tax burden 

requirement. Both of these sorts of mandates, on the other hand, create a number of ethical 

and human rights concerns. According to Wolffers, Verghis and Marin (2003), these 

requirements might be viewed as a harsh judgment that interferes on health workers' 
autonomy, freedom of mobility, and individual and professional choice. 

3. Methodology 

3.1. Description of data  

The panel data is used in the thesis comprising of 14 years of time period (1991-2004) 

and consist of 18 emerging countries in the Latin American region (Venezuela Uruguay, 

Salvador, Rica, Republic, Peru, Paraguay, Panama, Nicaragua, Honduras, Haiti, Guatemala, El 

Ecuador, Dominican Cuba, Costa Colombia, Brazil, Bolivia, Argentina). During my research, I 

focused on the effects of movement of skilled health personnel on health outcomes in 

undeveloped countries. As a result, Chile and Mexico were dropped out of the dataset to 

prevent the outlier effect, due to the fact that they are both OECD members and considered as 

advanced economies in the Latin American area. The major emphasis in this analysis is given 

to the medical brain drain rate as a variable of interest, whereas life expectancy, child 

mortality, and HIV prevalence were deemed to be predictors of health outcome and were used 

as dependent variables in this research. In addition, the panel includes control variables such 

as GDP per capita, population, the number of children living with HIV, physician density and 

the percentage of the population with access to water sources. These statistics are attained 

from the databases of two organizations:  

the World Health Organization and the World Bank. Additional sources, such as the OECD's 

official website, UNAIDS' website, UNESCO's website and various publications are also used to 
minimize the amount of missing observations and enhance the research value. 

3.2. Indicators of health outcome (Dependent variables) 

The life expectancy rate, which is frequently applied in numerous cross-country 

analyses, is one of the most widely used measures of health outcome. According to Cohen 

(2011), "life expectancy at birth" refers to the number of years a newborn child would live if 

current mortality trends at the moment of birth remain constant throughout his or her life. The 

units of this variable are years, and it was determined that Latin American countries witnessed 

an increasing tendency in life expectancy over a 14-year period (Figure 1).  The figures for life 

expectancy (for the period of 1991-2004) was obtained from the World Bank database (2021). 
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The prevalence of the Human Immunodeficiency Virus (HIV), which refers to the 

percentage of persons aged 15 to 49 who are infected with HIV, was the second key health 

predictor we used in our model. Furthermore, Letamo (2003) believes that prevalence of HIV 

is a global challenge, thus it is a reliable indicator of a country's health condition.  This 

dependent variable's data (for the period of 1991 and 2004) was gathered from the United 

Nations database (UNAIDS). 

Another significant health indicator is child mortality, often known as under-five deaths, 

which refers to the number of children who die before reaching the age of five. This variable 

was utilized by several researchers in their regression analyses, and  

(El Arifeen, 2008) describes child mortality as the death of children under age of five or 

between the ages of one month and four years. Furthermore, as Azarnert (2012) points out, 

child mortality is not simply a health concern in developing countries, but also an economic 

problem with serious consequences. This dependent variable's data was gathered from the 

World Health Organization (WHO) database between 1991 and 2004. 

3.3. Variable of interest - Medical brain drain  

Despite the fact that limited number of studies have been undertaken to determine the 

causal effects of medical brain drain, this terminology has been widely used in various studies. 

As an example, in his paper "Healthcare Workers and the Brain Drain",  

Serour (2009) describes medical brain drain as the migration of skilled healthcare practitioners 

from their country of origin to other destinations in search of better facilities, opportunities and 

a more favorable environment. In 2006, Docquier and Bhargava established a panel dataset on 

migration of doctors with the objective of investigating the impact of medical brain drain on 

Sub-Saharan African nations.  

In 2010, they updated the dataset to include additional nations and analyze the impacts 

of physician emigration on human development from 1991 to 2004. Therefore, this database 

was given main focus in my analysis and it captures the following additional information: the 

number of doctors trained in particular country of Latin America, countries' population, the 

number of health personnel per 1000 people, the total number of doctors emigrated from each 

country and the quantity of physicians that emigrated to each of the 16 OECD countries. In 

this case, the medical brain drain rate, being a key variable, was determined by dividing the 

number of health personnel emigrating from their country of origin by the total number of 

Figure 1.  Life expectancy in 18 Latin American countries for the period of 1991-2004 

 
Source: Compiled by author based on the data of World Bank Open Data (2021) 
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physicians qualified in that country in a given year. When compared to other Latin American 

nations in the data set, Haiti and the Dominican Republic suffered the most by the movement 
of skilled health personnel (see Figure 2 in Appendix). 

3.4. Control variables 

Multiple control variables were added in the model to improve our empirical results and 

minimize potential omitted variable bias. According to the review of available literature, there 

are various additional important factors that also influence health outcomes (child mortality, 

life expectancy, HIV prevalence). 

Bradby (2014), Bhargava (2017) and Carrion-i-Silvestre (2005) examine GDP per capita 

and population in their analysis and observe significant findings in terms of the relationship 

between life expectancy rate and GDP per capita. For this reason, in order to capture these 

effects, we also incorporated GDP per capita1 and the population of each country in our 

estimates. In order to obtain relevant data for the 1991-2004 period, we approach the World 
Bank's "World Development Indicators" database (2021). 

According to Villamor (2004), a growing number of children with HIV is one of the 

concerns raising awareness of African countries, where this issue is directly related to child 

mortality and the distribution of HIV diseases across the continent. As a result, the number of 

children infected with HIV between the ages of 0 and 14 was added as an independent 
variable in the model. The relevant data was retrieved from the UN database (UNAIDS, 2021). 

Furthermore, I selected to incorporate the number of physicians per thousand of the 

population in the model, which is used as a proxy for the region's doctor density.  

Physician density, according to Hagopian et al., (2004), is an important predictor of healthcare 

quality in the region, highlighting that the fewer doctors available to the population, the lower 
the healthcare system quality. 

Several other elements, such as better sanitation and water supply facilities, also play an 

important role in improving a country's healthcare system, with substantial associations with 

life expectancy, HIV prevalence and child mortality (Chauvet, Gubert and Mesplé-Somps, 

2013). As a result, access to improved water sources, which refers to the share of 

population who uses an improved quality of drinking water source2, was selected as a control 

variable.  

The descriptive statistics of all variables used in the standard OLS, fixed-effects regression and 

2SLS instrumental variable models are presented in the table below. 

                                           
1 in constant 2010 US dollars 
2 Piped water on premises (a piped home water connection installed inside the individual's residence, plot, or yard) as 

well as other improved drinking water sources are examples of improved drinking water sources (public taps or 

standpipes, protected dug wells, tube wells or boreholes, rainwater collection, protected springs). 
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4. Empirical Models 

The following linear equations were constructed to evaluate the causal effects of medical 

brain drain on health outcomes, using life expectancy, child mortality, and HIV prevalence as 
response variables and key indicators of health outcome. 

 

4.1. Basic OLS and Fixed-effects models 

Initially, the OLS approach was used to analyze the linkage between medical brain drain 

and health outcomes by minimizing the sum of squared residuals. As a result, it was identified 

Table 1: Descriptive statistics of all variables 

 
Source: Author`s own estimations 



70                                            www.uzbridge.eyuf.uz 
  

   

 

that medical brain drain has a strong correlation with all three health factors.      On the other 

hand, let us consider the case where the migration of trained health staff is inherently 

associated with health outcomes. According to Sinnott (2013), doctors are likely to leave their 

home country because of a struggling health-care system, and this dysfunctional system is 

likely to produce negative health outcomes. For this reason,       I am unable to accurately 

estimate the causative impacts of medical brain drain on health outcomes based on the 

standard OLS method, since the unbiased estimator's crucial assumption, Cov (MBDit, µit) =0, 
may not hold. 

Further, the results of the Hausman specification test (see appendix) demonstrated that 

the difference in coefficients in our model is systematic, leading to the recommendation of 

using a fixed-effects model rather than a random model. Fixed-effects regression model has 

the advantage of eliminating individual heterogeneity and examining both country and time 

period effects separately (Gujarati, 2003). Nonetheless, this approach has a number of 

limitations. For instance, while time-invariant and country-specific parameters are frequently 

represented as dummies, a fixed-effects regression model does not capture them (Borenstein, 

2009). Furthermore, autocorrelation and heteroscedasticity, which cause estimates to be 

biased, are frequently observed in panel dataset with a large number of countries and time 

periods. Furthermore, the model's principal limitation is the violation of the requirement that 

regressors need to be independent of the error term  

(Wooldrigde, 2008). Medical brain drain, on the other hand, is regarded as endogenous 

variable in our model, and the reverse causality of it with health outcomes leads us to apply 
another model that can address this issue. 

4.2. The Instrumental Variable Approach 

To address the issue of endogeneity, I implemented an instrumental variable two-stage 

least squares (2SLS) model to examine the impact of medical brain drain on health indicators. 

An exogenous variable (Zit) determines one endogenous explanatory variable in this method. 

Indeed, enough research (Baiocchi, Cheng and Small, 2014; Imbens, 2014; Newey and Powell, 

2003) on the nature of instrumental variable approaches reveals that this instrument (Zit) 

must be significantly correlated with the endogenous independent variable but uncorrelated 

with the error term. The following equations can be applied to express it: 

 

Xit denotes a set of all exogenous control variables, whereas MBDit* denotes the estimation of 

the medical brain drain rate based on instrument variation for country i and year t.           This 

instrumented estimate of the medical brain drain was employed as an explanatory variable in 
the second stage of the equation. 

Through an analysis of 16 OECD destination countries, it was discovered that the United 

States of America (USA) was a market leader in recruiting foreign healthcare practitioners 

and that was recognized as a driving component in rising medical brain drain rate in 

emerging countries of Latin America. There were a number of causes behind this movement. 

One of them is the United States' appealing immigration policy in terms of attracting 

competent foreign workers and providing benefits to such immigrants.                     The 

implementation of new regulation policy - Illegal Immigration Reform and Immigrant 

Responsibility Act (IIRIRA) in 1996 had an adverse impact on the overall immigration rate to 

the United States. According to this Act, the number of border patrol agencies were expanded, 

governmental benefits to immigrants were reduced and new controlling measures were 
introduced, all of which resulted in a decrease in the number of migrants. 
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However, in 1997, following the election in the United States, structural and ideological 

changes in government authorities took place.  The American Competitiveness and Workforce 

Improvement Act (henceforth ACWIA) was passed by the US government in 1998, and it 

opened the country's doors to skilled immigrants (Hahm, 2000). Indeed, this legislation was 

designed to promote high-skilled immigration to the United States via the H-1B visa3, the limit 

of which was expanded from 65,000 to 115,000 per year. Furthermore, the policy improved 

the advantages available to potential immigrants, lifted limitations on family reunification 

visas, and made visas for foreign academics and professors more accessible. Furthermore, 

because of the close geographic and continental accessibility of Latin American countries to the 

United States, these immigration regulations provided a great incentive for foreign healthcare 

professionals to migrate. Most relevantly, from 1991 to 2004, such appealing immigration 

policies were substantially correlated with the mobility of qualified doctors but independent 
from the healthcare system in Latin American countries.  

As a result, to address the issue of endogeneity, I utilized those findings to develop an 
instrumental variable for ACWIA that is a dummy variable. 

 

The table above displays that the dummy variable has the value 1 after 1998, when the United 

States implemented the ACWIA act and therefore developed a favorable immigration policy, 
otherwise the dummy gets the value of 0. 

Finally, by using this instrument, I tried to solve the problem of reverse causality between the 

dependent and essential independent variables and get unbiased estimates. 

5. Empirical results 

This section shows the linear equation estimations that were done using three different 

models: OLS regression, fixed effects panel regression, and instrumental variable method 

utilizing 2SLS regression analysis. According to the results of the OLS model, an increase in 

medical brain drain is adversely associated with life expectancy and positively correlated with 

HIV prevalence and child mortality. While the findings were consistent with expectations, the 
OLS approach was far from precise.  

A fixed effect regression model, on the other hand, revealed insignificant results, 

confirming the existence of reverse causality or endogeneity in the relationship between 

medical brain drain and health indicators. As previously stated, this problem compelled us to 

use an instrumental variable approach with 2SLS regression analysis, which revealed that an 

increase in medical brain drain is linked to a decline in life expectancy, a rise in the number of 

child deaths, and an acceleration of prevalence of HIV in the population.            The disparities 
in projected outcomes from three distinct methodologies are described in details below. 

5.1. The basic OLS model 

As a starting point, I developed an OLS model for three health indicators, incorporating 

medical brain drain as a major independent variable. Correlated with all three health 

indicators, medical brain drain depicted statistically significant results, as shown in table 3, 

                                           
3 The H-1B visa is a type of visa in the United States that allows firms to hire foreign employees with high skills and 
specialization in specific sectors. 
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implying that a 1% rise in medical brain drain rate reduces life expectancy by 0.159 years. 

Following that, a 1% increase in the main variable results in a 0.011 percent increase in the 

number of child mortality and a 0.04 percent rise in the prevalence of HIV among the 

population. Even though majority of factors exhibited statistically significant results, few 

exceptions were observed, such as GDP per capita, which had no statistically significant 

correlation with HIV prevalence. Besides, other a priori signs of explanatory variables, such as 

the number of children living with HIV and GDP per capita, were not as predicted. 

Furthermore, the OLS model misses the issue of endogeneity, which refers to the reverse 

correlation between medical brain drain rate and health indicators, revealing the method's 

inaccuracy. 

 

 

5.2. Fixed-effects regression model 

The results of the Hausman specification test demonstrated that the discrepancy in 

coefficients in the model was systematic, as we mentioned before. As a result, 

I was encouraged to use a fixed effect regression model in our research. According to the 

findings in table 4, medical brain drain rate depicted no significant association with child 

mortality or life expectancy, implying that an increase in the migration of skilled health 

practitioners reduces the number of children deaths occurring between the ages of 0 and 5. 

This is in contrast to our assumptions, because a decline in number of qualified doctors in a 

region is logically linked to worse health quality, resulting in an increase in child death 
(Chauvet, Gubert and Mesplé-Somps, 2013).  

Table 2.  OLS estimations of medical brain drain effects on health indicators 

 
Source: Estimated by author based on the data of the World Bank Open Data (2021), World 

Health Organisation (2021), Bhargava and Docquier (2008) 
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Furthermore, expected signs of several control variables, such as physician density 

and the number of HIV-positive children, revealed unforeseen and illogical results. The R-

square of the regressions (0.870; 0.778; 0.496) indicates that the model is well fitted, while 

Gujarati (2003) affirms that the R-square of panel regressions is lower than that of cross-

sectional and time-series data. In fact, detecting endogenous regressors in a multivariate 

regression model is one of the ideas of the Durbin-Wu-Hausman test. As earlier research 

(Amini, Delgado, Henderson and Parmeter, 2012), (Hahn, Ham and Moon, 2011) have 

suggested, rejecting the null hypothesis in the test indicates that the fixed effect model is 

favored, which also demonstrates that there is a link between errors and the model's 

regressors. For this reason, more research was needed to address the issue of endogeneity 
between the rate of medical brain drain (variable of interest) and health indicators. 

5.3. 2SLS Model: instrumental variable approach 

I calculated the causal implications of medical brain drain on three healthcare indicators, 

namely life expectancy, prevalence of HIV and child mortality, using the "American 

Competitiveness and Workforce Improvement Act" (ACWIA) as an instrument to address the 

problem of endogeneity. As shown in table 5, empirical findings demonstrated that the 

migration of trained health personnel had a major impact on health outcomes.  

The estimations reveals that 1% rise in the rate of medical brain drain reduces 

population life expectancy by 0.229 years. This conclusion contrasts Bhargava and Docquier's 

(2008) findings, which revealed no significant association between these two factors. 

Simultaneously, an increase in the key variable as a percentage is linked to an increase in child 

mortality and HIV prevalence (0.043 percent and 0.047 percent respectively). Similar findings 

were found in Serour's (2009) investigations, which found a positive linkage between an 

Table 3.   Estimations of the impact of medical brain drain on health indicators based on  

a fixed-effects approach 

 
Source: Estimated by author based on the data of the World Bank Open Data (2021), World 

Health Organisation (2021), Bhargava and Docquier (2008) 
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increase in medical brain drain and transmission of HIV. Moreover, I did the first stage test 

(see in Appendix) to determine the effectiveness of the implemented instrument. Thus, the 

high F-value (21.270) indicated that the selected instrument is powerful for the instrumental 

variable method. R-squared value ranging from 0.759 to 0.929 indicate that the model is well 

fitted. We may say that there were notable differences in control variable coefficients when 

comparing three distinct models. The extent of medical brain drain's influence on life 

expectancy, for example, exhibited an increase across all models (0.159 in OLS and 0.229 in 

2SLS model). Other two health indicators experienced a similar increase in magnitude, and 

MBD attained its largest coefficients in the instrumental variable approach (0.043 and 0.047 

correspondingly). However, when GDP per capita was regressed with life expectancy, the 

coefficient of GDP per capita reduced to 2.145 in the instrumental variable method compared 

to 2.425 in OLS. Likewise, the coefficient of the control variable (HIV-infected children) in 

relation to HIV prevalence decreased moderately from 0.335 in OLS model to 0.258 in Fixed 

effects and to 0.289 in 2SLS. However, being a as a control variable for life expectancy, the 

variable "physician per 1000 people" gradually increased from 1.340 in OLS model to 1.457 in 

the instrumental variable regression model. 

In summary, the instrumental variable technique gives more reliable and accurate 

findings than the other models utilized in the analysis, because it represented statistically 

significant results with a 1% level of significance in nearly all variables. Furthermore, the 

magnitudes of variables rose considerably throughout the course of three model estimates, 

and the most of regressor signs were as expected theoretically. Finally, the instrumental 

variable method allowed us to cope the issue of endogeneity between migration of skilled 

health personnel and health indicators and the first stage test proved the strength of applied 

instrument in the model. 

 

Table 4.  Estimations of medical brain drain impacts on health outcome using 2SLS model 

 
Source: Estimated by author based on the data of the World Bank Open Data (2021), World 

Health Organisation (2021), Bhargava and Docquier (2008) 
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6. Conclusion 

The purpose of this study was to examine the relationship of medical brain drain and 

healthcare outcomes, as well as to assess the causal effects of the former on a number of 

health indicators. Following a review of academic literature, it was determined to 

estimate three econometric models: ordinary least squares (OLS) regression, fixed-effects, and 

instrumental variable method utilizing two stage least squares regression (2SLS) models. 

Furthermore, a panel dataset compiled by Bhargova and Docquier (2008) that included 18 

Latin American emerging economies was used as the core data to analyze the impact of 

medical brain drain on health outcome via three channels, namely life expectancy, child 

mortality and HIV prevalence. As findings revealed, a rise in medical brain drain is adversely 

associated with life expectancy and favorably correlated with transmission of HIV and child 
mortality.  

Nonetheless, the OLS model's results were biased due to its inefficiencies in addressing the 

issue of endogeneity. Furthermore, the findings of the fixed-effects regression model were 

insignificant, confirming the existence of reverse causality or endogeneity involving medical 

brain drain rate and health outcomes. In order to solve the problem of endogeneity, the 

instrumental variable method of the 2SLS model was used, and in this case the "American 

Competitiveness and Workforce Improvement Act" (ACWIA) was utilised as an instrument for 

medical brain drain. Finally, our empirical findings demonstrated that with an increase of 

skilled healthcare personnel migration we can expect a reduction in life expectancy, an 

acceleration of HIV transmission in the community and increase in child mortality rate. Taking 

into account the aforementioned reasons and outcomes, we can conclude that, as a critical 

concern in Latin America, high levels of medical brain drain may have a detrimental impact on 

the country's healthcare system as well as the wellbeing of its people. As a result, not only 

local authorities but also international institutions must pay close attention in order to address 

the problem. 

7. Policy implications and recommendations 

As we noted in the analysis of available academic literature, this subject is undoubtedly 

controversial, making it difficult to develop optimal policy recommendations. Nevertheless, 

there are various strategies for minimizing the outflow of qualified doctors and stimulating 
health condition in Latin American region.  

From a local standpoint, sending countries are recommended to invest more in human 

capital by building adequate facilities for education, healthcare, and research analysis; 

promote distance learning; and focus on improving technology and science, so that local 

citizens find staying in home country more appealing. According to Sinnott (2013), more 

studies need to be carried out to discover what sorts of policy implications are most effective in 

keeping doctors in their country. Would a higher wage, for example, prevent people from 

migrating, or would a better health system, advanced medical technology, and modern 

medicines be more appealing? Another suggestion for local governments is that the state 

should develop and keep databases or records of intellectual students and expertise at the 

time of departure from their home country, so that eventually these individuals may be kept in 
contact and get extensive governmental support upon their return. 

With regards to international authorities, Human Rights Council, the World Health 

Organization, Global Code on the International Recruitment of Health Personnel are particular 

bodies and bylaws that must govern the operation of recruiting agencies in advanced 

economies. Plotnikova (2012), for example, suggested that specific administrative regulations 

and procedures be formed to require recruiting companies in developed countries to recruit 

fewer physicians from struggling developing countries, or to limit their recruitment for 

an extended time period. An additional idea for dealing with the issue of brain drain would be 

obliging destination countries to provide compensation or reimbursement to source countries 
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for every recruited medical practitioner. Remarkably, this might help to cover the expenses of 

schooling or enable the country's economy by replacing the labour force that has been lost 

through migration. Even though not all negative impacts caused by brain drain are eligible for 

reimbursement, these regulations are projected to minimize the rate of outflow of medical 

specialists and, as a result, improve the health of those in need (in suffering parts of the 
world). 

8. Research limitations 

However, this research work, which was intended to assess the effects of mobility of 

skilled physicians on medical outcomes in the region, has several limitations. To begin, a major 

issue I faced was a shortage of existing research papers on this subject. This made it 

challenging to comprehend the research questions and examine its objectives. Nevertheless, 

this constraint provided a pivotal possibility to discover potentially new research gaps and 

investigate the issue from various aspects. Another disadvantage of the research is the limited 

time frame. I choose a time span from 1991 to 2004 due to a lack of data sources. Meanwhile, 

owing to economic recessions, supply shocks, financial crises, and other factors, there may 

have been some structural changes beyond that time period, which might have a substantial 

influence on the outcomes of my analysis. As a result, the research is limited to the years 

1991-2004 and is unable to go beyond that timeframe. The paper's second possible weakness 

is that due to deficiency of data, I was only able to work with 18 Latin American nations, 

leaving out countries like Guadeloupe, Puerto Rico and French Guiana from the research. 

Moreover, following the concern of data scarcity, it was decided to concentrate solely on three 

health indicators: HIV prevalence, life expectancy and child mortality. The study may, though, 

be enhanced by integrating other parameters related to health condition such as vaccination 

rate, maternal mortality, medical literacy rate). In this case, the researcher would be able to 

collect the vast majority of elements of health consequences, as well as the individual impacts 

of shortage of skilled health professionals on those parameters. 
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Appendix 

 

 
 

Figure 3: Overview of the Hausman specification test: 
a) for life expectancy 

Figure 2.  Overview of medical brain drain rate for the period of 1991-2004  

in 18 Latin American countries  

 

Source: Compiled by author based on the data of Bhargava and Docquier (2008) 
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b) for child mortality 

 
c) for prevalence of HIV 
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Figure 4: First-stage test 

 

Source: Own estimations 

 

 

 

 


