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Introduction


This paper analyzes the effect of community health on economic growth.  The effect of health has been thoroughly analyzed in large scale studies; however the analysis has been largely missing in small scale studies, especially within the United States. 

Most recently, the importance of health, specifically the financing of health in Broome County, has been brought up by the senior officials of United Health Services.  The demand for healthcare is only expected to rise in the county with about 21% of the Broome County population over 60 years old and a 33% increase in the population of 85 years of age and older (O’Neil and Salanger, 2007).  Even though Medicare covers a large percentage of the above, hospital reimbursements have been on the decline, forcing hospitals to absorb the remaining costs.  The increased demand for healthcare by the elderly is expected to strain a hospital system that is already loosing money.  In addition to the demand for healthcare by the elderly population, those lacking insurance are filling the Broome county emergency rooms.  Nearly 1 in every 5 Broome County residents is not covered by any sort of insurance (O’Neil and Salanger, 2007).  

The cost reduction initiatives taken by the local hospitals must be of great concern to everyone in the community.  United Health Services was forced to cut several of its inpatient and outpatient program, close a walk-in facility at the traffic circle and close several physician offices at their hospitals.  Lourdes Hospital was forced to close its family practice offices in Green and Windsor, close its health center on State St. and abandon its Child and Adolescent Psychology program (O’Neil and Salanger, 2007).


Since local hospitals are the driving force behind keeping the community healthy, the closing of the above programs must be of utmost concern.  This paper will attempt to lobby the community leaders to support the efforts put forth by the local hospitals by showing the importance of population health status in economic development.  With additional government funding, the community health will not suffer in the face of future hardships.


The remainder of this paper will be organized as follows.  The theoretical groundwork behind output and measuring health status will be laid in the Theoretical Framework section.  The data used in the empirical example will be detailed in the Data section.  A thorough discussion of the model used in estimation will be discussed in the Model Specification section.  The results obtained from the estimation will be summarized in the Results section.  Finally, some policy implications and suggestions will be analyzed in the Policy Implications & Conclusion section.     
Theoretical Framework


In this paper, average annual salary will be used as a proxy variable for total economic output.  The underlying neo-classical economic assumption states that real wages (measured by salary) are set to be equal to each worker’s marginal output (see Diamond, 1965; Lazear and Rosen, 1981).  A rather important caveat is that in a production function where capital is not considered, total output will be underestimated
.   The model used in this paper is based on a model utilized by Kalemli-Ozcan (2002).  It is assumed that output is dependent on two variables: land and human capital.  Capital is assumed not to be a factor in the production function over time t, the return to land is equal to 0 and production occurs at constant returns to scale.  Marginal output per worker at time t (
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) is expressed as a function of human capital per worker and resources per worker:   
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where 
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is the human capital per worker at time t, x is the resources available per worker and 
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 is an estimated coefficient; 
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 represents the average annual salary in a given county.  Since a fixed-effects model will be used for empirical estimation, the effect of  
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 and x will be included in each county’s estimated intercept. After those effects are accounted for marginal output is equal to the average annual salary.  The implication of the fixed-effects model will be discussed in more detail in the Model Specification section.

Having established the basis for measuring output, let us now explore the role of health in economic development.  Because health status of a population is difficult to measure, several variables have served as successful proxies in previous studies.  In one of its discussion papers, the World Health Organization (WHO) found that growth in country GDP level was positively influenced by an increased Adult Survival Rate (ASR) (Bharva et al., 2000).  The researchers used child mortality in order to measure the health status of each country on a national level.


In a study by Bloom et al. (2003), macroeconomic estimates of health status effect are applied to measure output growth on a microeconomic scale.  In their findings the authors report that the macroeconomic effects of health on output growth is generally consistent with microeconomic effects, though the macroeconomic effects are slightly larger.  The findings suggest that a 1% increase in life expectancy yields a 4% increase in economic growth (Bloom et al., 2003).    In addition, healthier workers are perceived to be physically and mentally more robust and more energetic, leading to higher wages and therefore higher output (Strauss and Thomas, 1990). The authors argue that the effect of community health status justifies increased expenditures in improvement of health because of the impact on labor productivity (wages).


Assuming that the said improvements to the health sector come in a form of investment in facilities, let us examine the effects of hospitals on the local economy.  Doeksen, et al. (1997) studied the local effects of large urban hospitals in Syracuse, NY and the Pittsburg Metropolitan area.  The effects were calculated using a type II multiplier, yielding a significant effect for the local community.  For each dollar of income brought into the community by the Syracuse hospital, $2.63 was generated in the Syracuse area.  The amount generated was even higher for the Pittsburg Metro area, reaching $2.69 (Doeksen, et al., 1997).  Large urban hospitals attract patients from outside the local region, serving as a sort of an export service for health procedures.  Finally, a higher population health status has been cited a top priority in corporate relocation decisions (Lyne, 1990).  In the same study, it was found that availability of public and private hospitals was also listed among the top health care relocation factors.

Data
The dataset was compiled on a county level, annually from 1997 to 2004 in balanced panels.  Annual average salary was acquired from the Bureau of Labor Statistics Quarterly Census of Employment, while the health statistics were acquired from the New York State’s Dept of Health Annual Vital Statistics Tables.  The data constitutes a balanced panel because both the salary information and the health data are available for all T years (Wooldrige, 2003).  Data consists of the 62 New York State counties, observed over 8 years, totaling 496 observations.  

LNSALARY is the dependent variable used in estimation, serving as a proxy for total output of county i in time period t.  Recalling economic theory, marginal wages are equal to marginal output.  In other words, changes in output are reflected in the change in wages.  The variable represents the natural log of the average annual salary in dollars in each county.  A natural log transformation is employed to transform the dependent and the independent variables.  Such transformation allows for the estimated coefficients to be interpreted as the percent change in average annual salary, caused by a percent change in a given independent variable.  If economic growth is thought of as the percent change in output, then a negative estimated coefficient for infant mortality, for example, would indicate economic growth being slowed.   

LNMORT represents the natural log of the total number of infant deaths in each county.  Infant deaths are often used as health proxies for large scale empirical studies, (for example Riedpath and Allotey, 2003).  Though criticized for being an incomprehensive measure of community health, infant mortality is favored in empirical testing since it requires relatively few resources to tabulate, constituting an attractive alternative for impoverished countries.  Other popular measures of health, such as life expectancy, would have appeared virtually constant on a county level, proving to be useless for the purposes of this study.    


LNTEENPREG represents the natural log of the total number of teenage pregnancies; “teenage” is defined by the New York Department of Health as between the ages of 15 and 19.  Teen pregnancies have been used as proxies for health status for cities, a much smaller scale than infant mortalities (LeGrand and Mbacke, 1993).  It is expected that if the effect of infant mortalities is insignificant on the county scale, the effect of teen pregnancies will prove to be significant.  In addition, the number of teenage pregnancies is indicative of community education about safe sex practices and sexual well-being.  Teen pregnancies, together with infant deaths, constitute the proxy variables used to measure the health status of the county population.


If poor population health has a significant negative effect on output and, in turn, on economic growth, then the estimated signs of LNMORT and LNTEENPREG are expected to be negative.  On the other hand, if the large scale models that use infant mortality prove to be inapplicable to county level data, then LNMORT is expected to be statistically insignificant.


The accessibility of the county population to health care will be controlled for using the number of individuals insured by HMO’s and Medicaid.  The natural log of the former is represented by LNHMO while the natural log of the latter is represented by LNMEDAID.  The natural log of the number of individuals paying out-of-pocket for health care services is represented by LNSLFPAY.  Individuals who are insured have better access to healthcare as most of the associated cost is deferred.  If it is assumed that healthcare of higher cost is also of superior quality, then we can say that those who pay out-of-pocket for healthcare expenses are expected to have the highest health status.  Since it is reasonable to assume that higher numbers of insured individuals contribute positively to health status, the estimated coefficients of LNHMO, LNMEDAID and LNSLFPAY are expected to be positive.  

The final control variable is county population.  Counties with large populations tend to have higher salaries, in order to offset the higher cost of living.  In addition, failure to control for population will likely cause the effects of infant mortality and teen pregnancy to be understated.  LNPOP is the natural log of total county population.  
Model Specification


The empirical model will be estimated using the fixed effects estimation procedure.  A fixed effects model is generally used to control for unobserved variables that vary throughout the cases, but are constant over time (Stock and Watson, 2003).  For example, an important unobserved variable that differs throughout the counties but is fairly constant over time is the number of hospitals in each county.  The estimated results will not be biased as the unobserved effect of the number of hospitals will be estimated as a part of each county’s separate intercept. 

The general form of a fixed effects model is specified as:

(2)                                          
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where  y   = value of the dependent variable in county i at time t, 
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  = estimated intercept of the fixed effects model,
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  = estimated intercept of county i at time t,
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 = marginal effect of variable k in county i at time t.  
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 = the value of independent variable k in county i at time t,
                       u   = error of the model. 

Following the general case, the estimated fixed effects parametric model is specified as follows:

(3) 
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 includes the controls for HMO, Medicaid and Self-pay insurance coverage and a second order polynomial of total population.  Estimation of equation (3) was performed using the Ordinary Least Squares Fixed-effects model. The estimation results are reported in Table 1. 

Recall that each 
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 coefficient is equivalent to the percent change in LNSALARY caused by a percent change in an independent variable.  In other words,
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 is the elasticity of LNSALARY with respect to an independent variable (Wooldridge, 2003).  For example, the elasticity of LNSALARY with respect to LNTEENPREG may be expressed as:

 (4)                                    
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where 
[image: image17.wmf]it

SALARY

 is the average annual salary in county i at time t and 
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 is the number of teenage pregnancies of county i at time t.  Since the average annual salary is serving as a proxy for economic output, the left-hand side of equation (4) is to be interpreted as economic growth in percent, of county i at time t.  It follows, therefore, that
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 is to be interpreted as the elasticity of economic growth with respect to teenage pregnancies.      
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Dependent Variable: LNSALARY

MODELS
1) (2) (3) (4)
BROOME! 044" 0.33"* 0.69"** 0.70"**
(0.03) (0.03) (0.13) (0.13)
INTERCEPT 4.82" 456" 20.66"" 21.12"
(0.03) (0.06) (2.99) (2.98)
LNMORT 0.03"" 0.02" 0.02 0.02
(0.01) (0.01) (0.01) (0.01)
2 -0.03" -0.02"* -0.02 -0.02
LNMORT (0.01) (0.01) (0.01) (0.01)
LNTEENPREG -0.30"" -0.27" -0.23"" -0.23""
(0.02) (0.02) (0.02) (0.02)
LNHMO 0.05"* 0.05"* 0.05"*
(0.01) (0.01) (0.01)
LNSLFPAY 0.01 0.01
(0.01) (0.01)
LNMEDAID 0.05™ 0.03
(0.02) (0.02)
LNPOP -6.36""" -6.53""
(1.16) (1.16)
2 0.61" 0.63"*
LNPOP ©.11) ©.11)
R 912 920 926 925
MSE 0.0008 0.0007 0.0006 0.0006

Notes

+: Only the estimated fixed effect coefficient of Broome county is reported
62 total fixed effects estimated, 1 dropped. Al fixed effects are to be intrepreted
as compared to the intercept

1. Standard errors are reported in parenthesis undemeath coefficients
2. """ Significantat 1% level, **: Significant at 5% level, *: Significant at 10% level

3. Annual salary serves as a proxy for output. According to Cobb-Douglas, predicted
output will be under-reported by about 30%.




Results


Recall that each coefficient in Table 1 represents the expected percent change in LNSALARY caused by a percent change in the given independent variable.  The intercept represent the expected percent change in LNSALARY, if all independent variables are equal to zero.  Since the expected value of any variable is its average
, the intercept may also be interpreted as the average percent change in LNSALARY.  The intercept parameter has no logical interpretation in Models (3) and (4) since LNPOP will never be equal to zero.  The estimated intercept for each county (
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) may be interpreted as how different the county in question is from the average, assuming it is statistically significant.  For example, using Model (4), we can gather that the average economic growth in Broome County was .7% greater than the county average. 

The fit statistics are very robust for all four models and indicate that the included explanatory variables account for over 90% of variation in LNSALARY.  Entering LNHMO, LNMEDAID and LNSLFPAY into the model (Model 2) changes the R-squared term by.08%.  The addition of LNPOP and LNPOP2 changes R-squared by .06%, pointing to evidence that population accessibility to health through the various financing options is a better predictor of output than county population. 

Even after dropping LNMEDAID and LNSLFPAY (Model 4), the coefficients for LNMORT and LNMORT2 are not significant at even the 10% level.  The only model where the variables are significant is Model 1 where the effects of healthcare accessibility and county population are not accounted for.  We can conclude, therefore, that holding other variables constant, infant mortality is not a significant predictor of economic output at the county level.  


On the other hand, LNTEENPREG appears to be statistically significant at the 1% level and robust to the addition of control variables.  The result provides evidence that macroeconomic health indicators, such as infant mortality, may not be useful in small scale analysis.  Using Model 4, the coefficient of LNTEENPREG indicates that on average, for a 10% increase in teenage pregnancies in a given county, economic growth is expected to slow by 2.3% in that county.  The elasticity of teen pregnancies levels off at about 1,100 pregnancies: economic growth only changes by just over .2% at pregnancy values greater than 1,100 (Figure 1).  
Figure 1
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Another important predictor of economic growth is LNHMO, appearing significant at the 1% level in all models where it was included.  The interpretation of the coefficient dictates that on average, for a 10% increase in the number of individuals covered by HMO, output growth is expected to increase by .5%.  The coefficient provides evidence that accessibility to insurance, and therefore high quality healthcare, plays an important role in economic growth.  Growth appears to be a less responsive to increases in HMO coverage, especially after the number of individuals covered by HMO’s rises above 1,000 (Figure 2).  In fact, the elasticity of economic growth with respect to HMO coverage triples as coverage increases from 0 to 1,000 individuals.  At coverage levels above 1,000 the elasticity only increases by about .5%.  

Figure 2
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Finally, the variables for LNPOP and LNPOP2 are both significant at the 1% level in Model 4.  Analyzing the elasticity of economic growth with respect to population, the effect is positive for counties with a population of over 152,000 (Figure 2).  During the 8 years covered by the data, about 34% of counties have seen a positive impact of population growth on economic growth.  As for the remaining counties, all with populations of under 152,000, an influx of new residents could have further strained an already weak local job market, contributing to a decrease in economic growth.    

Figure 3
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Policy Implications & Conclusion

This paper analyzed two important facets of the effect of community health on economic growth.  First, it was found that infant mortality, which is widely used in country level empirical analysis, is not a significant predictor of economic growth at the county level.  Instead, teen pregnancies serve as a statistically significant predictor at the county level.  

Since teen pregnancies serve as a proxy variable of community health, we can conclude that improving county health status would have a significant positive impact on economic growth.  Specifically, we can see that economic growth is most responsive to decreases in teen pregnancies below 1,100 teen pregnancies in a given county.  Since the number of teenage pregnancies in Broome County has not exceeded 431 during the time period studied in this paper, the county barely experiences a negative impact on economic growth in this manner.  Other counties should strive to reduce the number of teen pregnancies to below 1,100, since that is where their efforts will reap the highest returns.  
Perhaps not coincidentally, children born to teenage mothers were found to have a significantly increased risk for neonatal and post-neonatal mortality (Olausson, et al., 1999).  The researchers attribute the increased risk to the mothers’ biological immaturity.  In addition to health issues, teenage pregnancies contribute to quality of life issues in the county.  For example, it was found that teenage mothers are less likely to complete school and more likely to become single parents (Kirby, 2001).  Having a highly educated workforce will ease the task of attracting quality businesses into the county.   With the future of the county at stake, leaders should work with school boards and health centers to organize programs that educate the public about healthy sex practices.  In the past, successful programs targeted inner-city, low income minority teenagers with the use of school-based educational curriculums (Frost and Forrest, 1995).  Similar programs may be instituted in low-income areas of the Tri-City area to help keep teen pregnancies from increasing.       

Secondly, this paper found that increases in the number of county residents covered by HMO’s positively impacts economic growth.  The effect on positive economic growth in this case is dual: more private physicians create additional jobs, at the same time improving community health with their services.  Most HMO’s provide coverage for patients in need of specialty procedures.  These procedures may draw patients from outside the county, providing an influx of outside money into the county economy.  The money, in turn, bolsters the local economy via the multiplier effect.


With HMO premiums on the rise, affordability is becoming a concern for some county residents.  Without affordable coverage, untreated medical problems persist, leading to costly emergency room visits.  At the time when local hospitals operate on a negative profit margin, costly emergency room visits only exacerbate the local hospitals’ financial problems.  The presence of troubled hospitals may reflect on the community in medical procedure unavailability, understaffing and low quality of service, contributing to poor health status (O’Neil and Salanger, 2007).

Helping the uninsured has been a top priority for law makers at virtually all levels of government.  In Binghamton, one retired doctor has taken in upon himself to provide a possible solution for the uninsured.  Dr. Garabed Fattal has been running a free community clinic which provides HMO-quality medical services to those who cannot afford health insurance.  The operation of the clinic required full cooperation of the community.  Medical schools arranged for the clinic to become a teaching site for their nurses and residents, essentially providing highly qualified volunteers.  The volunteers provide the much needed help to tend to nearly 100 patients who visit the clinic on a weekly basis.  The local government provided grants and tax relief to reduce the clinic’s operating expenses.  A local United Health Services-run hospital grants access to the diagnostic equipment as necessary.  Furthermore, the hospital processes the clinic’s patients’ lab work and surgery requests to name a few.  All associate costs are absorbed by the hospitals in a form of charitable work.  


The free clinic serves to illustrate the success of community involvement in Binghamton.  Other counties will do well to follow Dr. Fattal’s free clinic model in their communities to ease the burden on the uninsured residents.  Free clinics improve community health by providing a substitute for HMO services and therefore positively impact economic growth, as shown in this paper.  As for Binghamton’s existing clinic, collaboration must continue between the involved parties as nearly 10,000 patients rely on the services the clinic provides.  The county government should look to create incentives for similar establishments to open, further improving healthcare for the uninsured.  Binghamton University should provide credit incestives for the nursing students to volunteer their time at the free clinic.  Finally, the local hospitals should continue to support the clinic with access to the necessary equipment, as the free clinic cannot absorb those costs.  As viable an option as the clinics may seem the concept does not outright solve the growing problem of healthcare financing.  Dr. Fattal put it best himself: “Free clinics are just a stop-gap solution.  The minute there is a better system, we are out.”                
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