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ABSTRACT 

 

Using a rich Italian cross-sectional data set, we estimate the effect of a neighborhood quality index 

based on pollution, crime, and noise on self-assessed health, presence of chronic conditions and 

limitations in daily activities. We address the self-selection of the residents in their neighborhoods, 

as well as the possible endogeneity of income with respect to health, through instrumental variable 

methods and several endogeneity tests. The main novelty is the sound estimation of the 

neighborhood effect on health using observational data, which has the advantage of providing 

general results that are not dependent on any experimental design. This allows us to fully compare 

the neighborhood effect with the traditional socioeconomic determinants of health. Our main 

findings are that low quality neighborhoods are strongly health damaging. This effect is comparable 

to the primary/upper secondary education health differential and is even higher than the impact that 

poor economic circumstances have on health. 
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1. INTRODUCTION 

 

An important part of the research on urban-related issues is dedicated to the effect that the 

characteristics of the neighborhoods in which people live have on a wide range of social and 

economic outcomes, such as wages, educational attainments, and criminal behavior. This research is 

carried out with many difficulties and even some skepticism. Indeed, especially in the field of 

economics, there is a strong debate about the possibility of properly identifying neighborhood 

effects given the self-selection of the residents in their neighborhood. This point is crucial, as this 

self-selection can bias the estimation of any model where neighborhood characteristics are used as 

determinants of any given outcome (Manski, 1993). 

The difficulty to identify a clear causal effect has deterred economists from exploring the 

consequences of the neighborhood, especially when the outcome of interest is thought to be 

influenced by unobservable factors that are also correlated with neighborhood choice. One of these 

outcomes is, undoubtedly, health. Interestingly, although social scientists in other disciplines mostly 

make use of observational data and do so without dealing with the identification problem, the 

economic literature on the neighborhood effect on health heavily relies on one single experiment: 

the Moving To Opportunity (MTO) program. The objective of this experiment was to determine 

whether families who moved from inner-city, high-poverty areas to low-poverty areas could attain 

better outcomes, including health-related ones. All of the studies based on this experiment have 

found significant health benefits for moving to better areas. However, the evidence provided is far 

from being general, as this experiment only took place in five US cities (Baltimore, Boston, 

Chicago, Los Angeles, and New York) and, more importantly, was limited to low income families. 

 

The lack of evidence on the effect of the place of residence on health is especially penalizing in 

urban economics because geographical health inequalities are a dramatic urban issue. Geographical 

variations in health are most often present at aggregate levels (e.g., at the county level in the US, 

Murray et al., 2006, and at the regional level in Italy, Costa et al., 2003), but health differentials 

become truly outstanding between bad- and good-quality neighborhoods within cities. A thought-

provoking example is given by Hanlon et al. (2006), who calculated that the discrepancy in life 

expectancy at birth between the richest (Calton) and poorest (Lenzie) districts of Glasgow amounts 

to as much as 30 years. Remarkably, this health differential is comparable in magnitude with the 

average increase in life expectancy that took place in the most developed countries throughout the 

entire 20
th

 century (Cutler, Deaton and Lleras-Muney, 2006).  
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In this paper, we aim at filling this literature gap by making use of observational data from a 

national representative survey while simultaneously dealing with the identification issue. The 

purpose is to produce more general results that relate to the whole population and not only to few 

specific segments of it. Our study also compares the neighborhood effect with the traditional 

determinants of health used in economic models, namely income and education, which have been 

the subject of an extensive multidisciplinary literature. Unlike previous evidence on the health 

effects of the neighborhood coming from the US, we conduct our analysis in a European country. 

Italy is a natural candidate for this analysis, as it shows the highest geographical variation in health 

among OECD countries. To conduct this research, we used data from the income and living 

conditions survey carried out in 2004 by the Italian Statistical Office. This survey presents the 

considerable advantage of directly recording neighborhood characteristics along with health and 

individual characteristics, a feature that is not common in surveys on income and living conditions. 

 

The empirical strategy consists of analyzing the effect of an index of neighborhood quality with 

respect to pollution, crime, and noise on three different health outcomes: Self-Assessed Health 

(SAH), chronic conditions, and limitations in Activities of Daily Living (ADLs). The identification 

issue is addressed by performing a whole series of endogeneity tests based on instrumental variable 

estimations. Another important characteristic of this study is that it also deals with the possible 

endogeneity of income with respect to health by means of an instrumental variable method. Note 

that not only retrieving the causal effect of income on health is important per se, but so is removing 

any possible second-order bias that this important determinant of neighborhood choice can transmit 

to the neighborhood effect on health. Finally, this additional sophistication allows us to properly 

compare the effect of the neighborhood to that of income and other individual determinants of 

health. Such a comparison is very important, as it enables the assessment of the potential of 

neighborhood-level policies relative to more traditional measures that aim at enhancing public 

health in urban communities.  

                                                            

The rest of the paper is organized as follows. The second part gives an overview of the literature on 

the neighborhood effect on health. The third describes the econometric model and empirical 

strategy adopted. The fourth presents the data and main variables used in the analysis. The fifth 

displays and interprets the results. Finally, the last part discusses and concludes the paper. 
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2. RELATED LITERATURE 

 

A growing literature has documented numerous associations between various characteristics of the 

environment in which people live and different types of health outcomes. There is strong evidence 

of a positive association between the socio-economic characteristics of the place of residence and 

several health outcomes, such as cardiovascular risk factors (Davey Smith et al., 1998), diseases 

(Diez-Roux et al., 1997), mortality (Anderson et al., 1997), SAH and chronic diseases (Costa et al., 

2003), as well as several health-affecting behaviors, such as smoking (Karvonen and Rimpela, 

1996; Reijneveld, 1998), alcohol use and a lack of physical activity (Karvonen and Rimpela, 1996). 

Such evidence has also been found in Italy with respect to SAH, chronic diseases and ADLs 

(Carrieri and Bilger, 2010) and to mortality in the Italian city of Turin (Marinacci et al., 2004). 

Neighborhood characteristics can potentially affect health through several channels. Some of these 

involve aggregates of individual characteristics such as average income and educational levels. For 

instance, a high concentration of poor, less-educated individuals might adversely affect health 

because of the faster spreading of unhealthy lifestyles that are more concentrated among people in 

depressed socio-economic circumstances (Christakis and Fowler, 2007; Christakis and Fowler, 

2008; Crane, 1991; Evans et al. 1992; Trogdon et al., 2008). In addition, deprived neighborhoods 

might have reduced levels of social capital, trust and social cohesion, all of which are positive 

determinants of health (Kakwachi et al., 1997, Kakwachi and Kennedy, 1997, Wilkinson, 1996).   

 

Health could also be affected by other neighborhood characteristics that are purely contextual in the 

sense that they do not directly depend on individual characteristics and, in particular, not on the case 

mix of income and education. One of these purely contextual factors is the environmental quality of 

the neighborhood, which notably includes pollution, filth, noise and the presence of toxic 

substances. Empirical evidence indicates that these neighborhood-level variables are very strongly 

associated with health (Cadum et al., 2002; Chappie, and Lester, 1982; Joyce et al. 1989; Seskin, 

1979). Another important factor is the level of crime and vandalism in the neighborhood, which 

might adversely affect individual health both directly, by harming physical integrity, and indirectly, 

by leading to social isolation, stress and lack of physical activity (Macyntre et al., 1993; Piro et al., 

2006; Sooman and Macyntre, 1995). Crime is even thought to be the most important determinant of 

bad health in highly deprived neighborhoods in the United States (Minkler, 1992). 

 



5 
 

The main methodological limitation of all the above studies is the difficulty of identifying the 

neighborhood effect. Indeed, if health is a determinant of neighborhood choice, then a reverse-

causality bias would be present. Such a perspective is however not held in the urban economics 

literature, as the studies that have investigated the determinants of residential choice do not consider 

health as being a potential determinant (Bayoh et al., 2006; Ioannides and Topa, 2010). A second 

type of endogeneity bias might arise because individuals might select their neighborhood according 

to unobservable factors that are correlated with their health. This is particularly relevant for the 

spreading of unhealthy lifestyles through peer effects. In this case, the adoption of a given lifestyle 

could be the determinant of the neighborhood choice (i.e., the individuals select peers with similar 

lifestyles) but, at same time, be the consequence of living in a place with peers having that lifestyle. 

This is the well-known reflection problem; that is, the difficulty of inferring whether the average 

behavior in some group influences the behavior of the individuals who compose the group (Manski, 

1993).  

 

Very few papers have dealt with these methodological challenges in the literature. Those that have 

successfully overcome the self-selection problem, to our knowledge, are all based on the MTO 

experiment. All of the MTO studies confirm the presence of health benefits resulting from living in 

a high-quality place. Kling et al. (2007) found significant mental health benefits for adults and for 

female youths. Katz et al. (2001), Ludwig et al. (2001), Rosenbaum and Harris (2001) found 

benefits for overall health (physical and mental, safety, boys’ problem behavior, and well-being). In 

the next section, we present the identification strategy which makes it possible to complement this 

evidence with more general national representative data, and to compare the neighborhood effect 

with individual income and education. 

 

 

3. IDENTIFICATION STRATEGY 

 

3.1. Empirical model 

 

Our model explaining individual health can be outlined as follows:  

 

(1)                                 
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where H* represents latent health, NI an index of neighborhood quality, Inc a measure of individual 

income, Edu education, X a vector of control variables, α, β, γ, δ parameters to be estimated, and ε 

an error term. This is a latent variable model, as our measures of health are all qualitative, either 

ordinal or binary. NI measures neighborhood quality with respect to crime, pollution, and noise. The 

construction of this index is described in Section 4.3. As for the vector of control variables, X, this 

includes demographic variables (gender, age, household composition, and nationality), tenure status 

to account for wealth, housing problems (humidity, lightness, and heating problems), and regional 

fixed effects. Housing problems variables prevent from biasing the neighborhood effect by the 

effect that some housing characteristics have on health (see Graham, 2000, for a review). Finally, 

regional fixed effects are particularly relevant control variables given the high regional 

heterogeneity in health status existing in Italy.  

 

 

 

3.2. Possible sources of bias 

 

One may argue that the strong positive association found between neighborhood quality and health 

arises because of the self-selection of the residents in their neighborhood based on their initial 

health status. It is indeed possible that the individuals choose their place of residence according to 

the presence of healthcare facilities and other health services. In addition, disabled individuals 

might also choose their neighborhood because of its accessibility. However, we think that these 

problems should remain quantitatively limited as we are considering general health and not specific 

acute conditions. In addition, Italy distinguishes itself by having an extremely well-widespread 

healthcare supply and by providing good access to healthcare facilities. It is even possible that 

unhealthy individuals try to avoid bad neighborhoods, which would partly cancel out or even 

reverse the causality. As for the bias that might arise from missing variables in the health model, 

this should also be limited, as we notably control for the most important behavioral determinants of 

both neighborhood choice and health, i.e. income and education (Bayoh et al., 2006; Ioannides and 

Topa, 2010).  

 

Another potential source of bias might come from the income-health relationship. Income is a 

positive determinant of health, as it increases access to healthcare, is necessary to buy health-

promoting goods, and contributes to maintaining a high social status. However, reverse causality is 

also possible as good health increases earnings opportunities. It should be stressed that this 
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identification problem of the income effect might also transmit a second-order bias to the estimate 

of the neighborhood effect. To deal with this issue, we use a classical instrumental variable strategy. 

To instrument income, we use two variables of non-earnings income, namely interests and 

dividends received, and income from the rental of a property or land. Non-earnings income does not 

come from activities that require being in good health, as is the case for work activities (Ettner, 

1996; Lindhal, 2005). Although our instruments might depend on health history, we think that they 

are reasonable in the context of general health, which tends to vary more rapidly than acute health 

conditions, which are more permanent. It is finally worth noting that the endogeneity of income in 

our model explaining individual health should remain fairly limited, as our income variable is 

measured at household level. 

 

 

 

 

3.3. Testing the endogeneity of the neighborhood effect  

 

We use an instrumental variable approach for testing for the potential endogeneity of the 

neighborhood effect. The main difficulty lies in finding an exogenous instrument given the lack of 

theory on the precise mechanisms linking neighborhood and health. Our approach consists of 

applying the IV method despite this difficulty and complementing it with theoretical reasoning, 

additional estimations, and an over-identification test. Our instrument is the urbanization degree of 

the place of residence, measured by a categorical variable indicating whether the area is thinly 

populated (less than 100 inhabitants per Km
2
), intermediate (100-500), or densely populated (more 

than 500). This choice of instrument is motivated by two factors. The first is that urbanization is 

greatly correlated with neighborhood choice, which provides power to the IV method. The second is 

that urbanization is easy to interpret and can handily fit in a theoretical reasoning. For instance, we 

could assume that urban areas are not harmful per se but give rise to various problems (e.g., 

pollution, crime, and noise), which in turn adversely affect individual health. 

 

The challenge is that, like for the neighborhood, living in the city or the country results from a 

choice and thus could be endogenous in the health model. If this were the case, urbanization would 

not be an adequate instrument to correct the endogeneity bias. Nevertheless, we argue that it can 

still be used to both detect many forms of endogeneity and exclude many possible explanations 

supporting the endogeneity of neighborhood quality. To show that, let us consider the three cases: i) 



8 
 

urbanization is exogenous; ii) only urbanization is endogenous; iii) both urbanization and 

neighborhood quality are endogenous. In the first case, the instrument is valid, as is the endogeneity 

test. In the second case, the association between health and urbanization is easily detected by 

including the latter into the model explaining the former, and by testing its significance. It is here 

not possible to determine whether neighborhood quality is endogenous or not, but it is at least 

clearly established that the IV method fails. The third case is less clear cut. However, we argue that 

if health (or any of its unobservable factors) influences both urbanization and neighborhood quality, 

it should do so in approximately the same magnitude to remain undetected by both the endogeneity 

and significance of the urbanization variable tests. This is especially true in our study, as the large 

sample size makes these tests fairly sharp. Moreover, from a theoretical perspective, we do not a 

priori expect health to influence both urbanization and neighborhood quality in the exact same way, 

as the underlying choices are of different nature and likely to involve different factors. 

 

Consequently, when the endogeneity test is negative and urbanization is not statistically significant 

in the health model, the number of possible explanations supporting the endogeneity of 

neighborhood quality is very limited. We are left with two types of explanations, namely that sick 

individuals, either directly or because of unobservable health factors, tend to: a) simultaneously, and 

in the same order of magnitude, move to poor-quality neighborhoods and to the city (or, 

equivalently, stay in good neighborhoods and in the country), or b) simultaneously move to poor-

quality neighborhoods and to the country. In the first case, we expect the association between health 

and neighborhood quality to be higher in the city due to the arrival of sick individuals in deprived 

neighborhoods, and lower in the country due to the departure of sick individuals to the city. The 

opposite reasoning holds for case b). To further exclude potential explanations supporting 

endogeneity, we include interaction terms between urbanization and neighborhood quality and test 

their significance.  

 

Finally, after the above tests, endogeneity could still be supported—at most—by one explanation of 

either type a) or b). To further restrict the number of possibilities, we take advantage of the fact that, 

being categorical, our urbanization variable has to be introduced into the model by means of 

dummy variables. Therefore, it is technically possible to perform a test of over-identifying 

restrictions. We argue that the potential endogeneity should be of about the same magnitude for 

each urbanization degree to remain undetected. If this were not the case, one category would 

constitute an instrument that would be good enough to detect the endogeneity of the neighborhood 

effect. To conclude, when the endogeneity test is negative, urbanization is not statistically 
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significant in the health model, and the over-identification test does not reject the exogeneity of 

urbanization, we are left with a very unlikely explanation (of type a or b) supporting the 

endogeneity of neighborhood quality. It would also be necessary to establish reasonable theoretical 

grounds for such explanation. 

 

 

4. DATA 

 

4.1. Sample 

 

We use data from the income living conditions survey carried out by the Italian Statistical Office 

(Istat) in 2004. This cross-sectional survey collects information on 61,429 individuals living in 

24,204 households. Data are provided at both the individual and the household level and relates to 

the following types of living conditions: income, education, health, work conditions, social 

exclusion, and housing. We exploit an appealing feature of this dataset, which is the recording of 

characteristics of the places in which people live. Such information are absent in other Italian 

survey on living conditions (i.e., The Bank of Italy survey on income and wealth). It may also be 

noted that these data were collected independently of the Italian ECHP longitudinal sample, which 

does not contain neighborhood variables; consequently, no panel dimension is available for our 

study. The lack of neighborhood variables in longitudinal data is common among all European 

surveys on living conditions. 

 

4.2. Measures of health 

 

To check the robustness of our results, we use three different variables to measure health status. The 

first is SAH, which is measured by the five conventional answers: very good, good, fair, bad, and 

very bad. SAH is widely used in the literature, as it has been shown to be closely correlated with 

objective health measures such as mortality (Idler and Benyamini, 1995). In addition, it is a 

convenient aggregate that covers all aspects of health. However, it has also been shown that its use 

can be problematic for geographical analysis, as it is vulnerable to adaptive preferences according 

to the context in which individuals live (Sen, 2002). For this reason, we also carry out our analysis 

with two other health variables, which are characterized by a greater level of objectivity. These are 

the presence of chronic illness as diagnosed by a physician (yes or no), and the presence of 

limitations in ADLs, with three possible answers: strongly limited, limited, and not limited.  
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4.3. Neighborhood quality index 

 

The characteristics of the place of residence are self-assessed by the individuals who are asked to 

report the presence or absence of the three following problems: i) pollution, filth, and other 

environmental problems, ii) noise caused by neighbors, traffic, and industry, among other sources, 

and iii) crime, violence and vandalism in the area. As for the place of residence itself, it is defined 

as the area where the individuals usually shop and walk back home. This is consistent with the 

definition of neighborhood used in the economic literature (Manski, 1993). A self-assessed—and 

thus subjective—evaluation of the neighborhood characteristics should provide reasonable 

estimates, as it has been found that such measures are strongly correlated with the objective 

characteristics of the neighborhood (Elo et al., 2009). We have aggregated these three measures of 

neighborhood problems into a single index indicating neighborhood quality. A higher index 

indicates more neighborhood problems and lower neighborhood quality. We have exploited the fact 

that there are only eight different possible combinations between the three binary neighborhood 

variables. We first introduced these combinations into the health model by means of dummy 

variables, and, by testing different groupings, found that we can simply count the number of 

neighborhood problems. We then introduced one dummy variable per number of neighborhood 

problems into the health model. We finally tested various simple functional forms and established 

that the square root of the number of neighborhood problems is an adequate specification for our 

neighborhood quality index. 

 

4.4. Control variables and descriptive statistics 

 

After neighborhood quality, our most important covariate is individual income, which we measure 

as the equivalent household income
1
. Income is usually linearly introduced into health models (e.g., 

Ettner, 1996), but we find this assumption to be overly restrictive. That is why we have compared 

various specifications of income using the Akaike goodness-of-fit criterion and found that that the 

square root is the best specification, which notably allows the income effect to decrease with 

income. Another important covariate is education, which is measured as a four-category variable 

indicating whether the individual education level is: primary or less, secondary I, secondary II, or 

                                                           
1
 Income is measured as total household disposable income divided by the equivalized household size (EHS), where 

EHS: 1+ 0.5 * (HM14+ -1) + 0.3 * HM13, with HM14+ and HM13- as the number of household members aged 14 or 

more and 13 and less, respectively. 
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tertiary. Note also that, by using Wald tests, we have established that the optimal specification of 

age is a degree 4 polynomial, with interaction terms to account for the different patterns between 

men and women.  

 

Finally, Table 1 provides detailed descriptive statistics on our key variables. The sample mean of 

the remaining covariates can be found in Table A.1. Table 1 clearly shows that neighborhood 

problems are highly correlated. For instance, in 51.8 percent of the neighborhoods where crime is 

reported, pollution is also deemed to be a problem. This has to be compared with the unconditional 

mean, which indicates that only 21.1 percent of the neighborhoods are deemed polluted in the 

whole population. Table 1 also shows that health problems are more prevalent when neighborhoods 

problems are also reported. For instance, 25.0 percent of the individuals living in polluted 

neighborhoods have a chronic condition, in contrast to 21.6 percent in the general population. 

Interestingly, health is better in densely populated areas. This is likely to result from an income 

effect, as income is significantly higher in the cities, as shown in the last column of the table. 

However, it is important to stress that health remains an important urban problem. This is revealed 

by the fact that crime, pollution, and noise are dramatically more concentrated in densely populated 

areas, which in turn affects the health of those who live in these deprived neighborhoods. For 

instance, pollution is a problem for 58.4 percent of those living in the cities as compared with only 

10.8 percent in the country. 
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Table 1: Descriptive statistics of the main variables 

 

 Urbanization  Bad health  Neighborhood Income 

 thin interm. dense SAH ADLs Chronic crime pollution noise mean 

Urbanization           

Thin 100 0 0 11.3 16.8 22.2 3.2 9.4 15.8 14214 

interm. 0 100 0 10.2 15.0 21.5 8.1 16.6 22.8 15449 

Dense 0 0 100 9.9 14.1 21.3 24.5 33.8 34.4 16308 

Bad health           

SAH 26.6 38.7 34.7 100 79.2 85.2 14.8 24.5 29.2 12985 

ADLs 27.0 39.0 34.0 54.4 100 82.6 14.3 24.0 28.4 13641 

Chronic 25.0 39.0 36.0 40.9 57.8 100 14.3 24.4 29.0 14496 

Neighborhood           

Crime 6.1 24.7 69.3 11.9 16.7 23.9 100 51.8 52.1 15147 

pollution 10.8 30.8 58.4 12.0 17.2 25.0 31.7 100 63.8 15826 

Noise 15.2 35.3 49.5 11.9 16.9 24.7 26.5 53.1 100 15456 

Unconditional means          

 24.3 39.2 36.5 10.4 15.1 21.6 12.9 21.1 25.4 15462 

Table presents the mean of the column variables conditionally to the row variables. Percentages are displayed 

except for income, whose unit is equivalent Euros. The following categories have been grouped: ―bad‖ and ―very 

bad‖ for SAH, and ―limitations‖ and ―severe limitations‖ for chronic diseases. 

 

 

 

5. RESULTS  

In this section, we present our estimations of the empirical model described in Section 3.1. We 

started by estimating exogenous ordered probit (for SAH and ADLs) and probit (for chronic 

conditions) models by maximum likelihood. Then, to account for the potential endogeneity of 

income, we applied a two-stage residual inclusion IV method (Newey, 1987) with the instruments 

discussed in Section 3.2. Finally, to perform the endogeneity tests described in Section 3.3, we 

applied the same two-stage method using instruments for both income and neighborhood quality. 

For all estimates, we have computed the standard errors by bootstrapping with 1,000 repetitions. 

 

The results of the endogeneity tests discussed in Section 3.3 are summarized in Table 2. The first 

part shows that the instruments are very powerful, as all F-test statistics are very large. The tests 

displayed in the second part do not reveal any endogeneity for neighborhood quality for either of 

the health variables. As for income, we find it to be endogenous for SAH and ADLs but not for 
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chronic conditions. Our next tests show that urbanization is not correlated with health when 

neighborhood quality is included into the models for SAH and chronic conditions. However, 

urbanization is directly correlated with ADLs to some extent; therefore, the exogeneity of this 

instrument is questionable. In the fourth part, we show that the interaction terms between 

neighborhood quality and urbanization are statistically significant for all three health models. In 

addition, the coefficients are all negative, which means that the neighborhood effect is greater (in 

absolute terms) in thinly populated areas. Therefore, any explanation involving that the positive 

relationship between good health and neighborhood quality is due to the departure of sick 

individuals from the country to live in good neighborhoods in the cities would not be consistent 

with our findings. Finally, the tests of over-identifying restrictions do not detect any sign of 

endogeneity of urbanization for any of the three health variables. As for the instruments for income, 

they are found to be endogenous only for ADLs.  

 

The above tests indicate that neighborhood quality is very unlikely to be endogenous for the SAH 

and chronic conditions models. Note that it was not possible to properly test for the presence of 

endogeneity in the case of ADLs, as our instrument is endogenous for this health variable. This is 

probably due to the fact that individuals with physical limitations tend to live in densely populated 

areas for their better accessibility. Interestingly, as we will see below, the neighborhood effect for 

ADLs is very comparable to those of the two other health conditions, which suggests no or little 

endogeneity bias for ADLs as well. That is why we present the results for ADLs along with those of 

SAH and chronic conditions. The absence of endogeneity might seem surprising at first, but it 

should be borne in mind that the study takes place in a country where healthcare is publicly 

provided and its distribution particularly well widespread, and that general health is analyzed. In 

addition, the urban economics literature shows that the main determinants of neighborhood choice 

are income and education (Bayoh et al., 2006; Ioannides and Topa, 2010) which are accounted for 

in our model. All these factors eliminate or strongly reduce the importance of health in the 

neighborhood choice, which in turn limits the bias that might affect estimates of the neighborhood 

effect. 
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Table 2: Endogeneity tests 

 

 Statistical Test 
Instrumented 

Variable 

Health Model 

SAH Chronic   ADLs 

Weak instruments test neighborhood 1787 1787 1787 

(partial F-test statistic) income 1943 1943 1943 

 both 7711 7711 7711 

Endogeneity test
a
 neighborhood 0.856 0.795 0.160 

(H0: exogenous variable, p-value) income 0.002 0.544 0.016 

Urbanization degree, Wald test
b
  (p-value) none 0.501 0.841 0.025 

intermediate area, coefficient  -0.009 -0.003 -0.017 

  (0.012) (0.017) (0.018) 

thinly populated area, coefficient  -0.017 -0.013 -0.058 

  (0.015) (0.021) (0.022) 

Interaction terms, Wald test
b
 (p-value) none 0.040 0.000 0.004 

neighb. quality × intermediate area, coef.  -0.033* 0.004 -0.013 

  (0.018) (0.023) (0.028) 

neighb. quality × thinly populated area, coef.  -0.053** -0.121*** -0.109*** 

  (0.024) (0.031) (0.034) 

Lee (1992) over-identifying restrictions test neighborhood 0.297 0.744 0.158 

(H0:  exogenous instruments, p-value) income 0.133 0.196 0.014 

 both 0.246 0.407 0.017 

         
a
Test of significance of the residuals included into the second stage of the IV estimation.          

         
b
The p-values for categorical variables correspond to the joint test that all categories have the same effect. 

         Standard errors displayed in parentheses, and significance levels are: *** = 1%, ** = 5%, and * = 10%.  

 

 

According to the above endogeneity tests, we selected the most efficient unbiased models. These 

are here the income-instrumented model for SAH, and the exogenous model for chronic conditions 

and ADLs. The estimated coefficients of these models are displayed in Table A.1. We then 

calculated the corresponding incremental effects of neighborhood quality, income, and education, 

which are displayed in Tables 3, 4, and 5, respectively. 
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Table 3: Neighborhood effect on health 

 

    Probability                       Incremental effect 

 (no problems) 1 problem 2 problems 3 problems 

SAH (ref: very good)     

   very bad 0.004 0.001 0.002 0.002 

 (0.000) (1.4e-04) (2.2e-04) (2.9e-04) 

   Bad 0.042 0.008 0.012 0.015 

 (0.002) (8.1e-04) (0.001) (0.001) 

Chronic disease (ref: no)     

   Yes 0.167 0.035 0.050 0.062 

 (0.009) (0.003) (0.005) (0.006) 

ADLs (ref: no limitations)     

   Severe 0.024 0.006 0.009 0.011 

 (0.002) (8.9e-04) (0.001) (0.002) 

   Moderate 0.072 0.012 0.017 0.021 

 (0.004) (0.002) (0.002) (0.003) 

     Standard errors displayed in parenthesis. 

 

 

First of all, it can be observed that the effects of all these three determinants are unambiguously 

positively associated with good health. Indeed, better neighborhood quality, higher income, and 

higher education respectively increase the likelihood of reporting better health, not suffering from 

chronic conditions, and not having severe or moderate limitations in ADLs. These results are in line 

with the vast literature on the socioeconomic determinants of health, where it is established that 

both income and education are positive determinants of health (see reviews by Adams et al., 2003, 

and Wilkinson and Pickett, 2006). Regarding neighborhood quality, its positive effect on health has 

been found in many other papers, but except for the MTO studies, none of them have dealt with the 

identification of neighborhood quality (see Section 2). As for the effects of the other covariates, we 

find similar estimates across all three health models, suggesting that the subjective evaluation of 

health is not dissimilar from more objective measures, which was also found by other authors (Idler 

and Benyamini, 1995). Finally, we also observe a strong influence of housing conditions on health, 

which is in line with many other empirical studies (see Macyntre et al., 2000, for a review), and a 

strong regional variability in health conditions, which is consistent with previous empirical research 

in Italy (Costa et al., 2003; Carrieri, 2008). 
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Table 4: Income effect on health 

 

   Probability Incremental effect 

 (1st quartile) Median 3rd quartile 

SAH (ref: very good)    

   very bad 0.006 -0.011 -0.001 

 (5.3e-04) (0.000) (0.000) 

   Bad 0.055 -0.007 -0.013 

 (0.003) (0.001) (0.003) 

Chronic disease (ref: no)    

   Yes 0.189 -0.005 -0.010 

 (0.009) (0.001) (0.002) 

ADLs (ref: no limitations)    

   Severe 0.029 -0.002 -0.004 

 (0.003) (0.000) (0.000) 

   Moderate 0.082 -0.003 -0.007 

 (0.005) (0.000) (0.001) 

                  Standard errors displayed in parenthesis. 

 

 

 

 

Table 5: Educational effect on health 

 

 Probability Incremental effect 

 (primary or less) secondary I secondary II tertiary 

SAH (ref: very good)     

   Very Bad 0.008 -0.004 -0.005 -0.007 

 (7.0e-04) (4.4e-04) (5.2e-04) (6.1e-04) 

   Bad 0.069 -0.024 -0.045 -0.044 

 (0.003) (0.002) (0.002) (0.003) 

Chronic disease (ref: no)     

   Yes 0.225 -0.004 -0.059 -0.101 

 (0.011) (0.006) (0.006) (0.008) 

ADLs (ref: no limitations)     

   Severe 0.044 -0.016 -0.025 -0.033 

 (0.004) (0.002) (0.002) (0.003) 

   Moderate 0.106 -0.027 -0.045 -0.063 

 (0.006) (0.003) (0.003) (0.004) 

Standard errors displayed in parentheses. 
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We find that the neighborhood and educational effects on health are of comparable magnitude. For 

instance, the difference in the likelihood of suffering from chronic conditions between good-quality 

and severely deprived (i.e. where three problems are reported) neighborhoods is comparable to the 

health difference between individuals with no more than a primary education and those with an 

upper-secondary education (with an incremental effect of around 6%). Similarly, the increase in 

likelihood of having severe limitations in ADLs in a poor-quality neighborhood is comparable to 

the health differential between individuals with no more than a primary education and those with an 

upper-secondary education (with an incremental effect of around 1%). Only the primary-tertiary 

gap has a stronger effect on health than neighborhood quality, with incremental effects being close 

to 10% on average. With respect to income and neighborhood comparison, we find that the effect of 

the latter is substantially higher than the effect of the former for all three health variables.  

 

Finally, given that the Italian population is of around 56,000 inhabitants, the incremental effect of 

1% we find for ADLs means that 560,000 individuals suffer from limitations in ADLs because of 

poor neighborhood quality. Similarly, the 6% incremental effect we find for chronic diseases 

represents more than 3 million individuals having a chronic disease because of their neighborhood.  

 

 

6. CONCLUSION 

 

In this paper, we estimate the effect of a neighborhood quality index based on pollution, crime, and 

noise on three different measures of individual health, namely Self-Assessed Health (SAH), 

presence of chronic conditions, and limitations in Activities of Daily Living (ADLs). An original 

feature of this study is the production of general results by means of non-experimental data from the 

2004 Italian income and living conditions survey. This requires accounting for the self-selection of 

the residents in their neighborhood. To address this issue, we made extensive use of econometric 

tests to detect the possible endogeneity of the neighborhood quality index in the health model. In 

addition, we also dealt with the possible endogeneity of the income variable.  

 

We find that poor-quality neighborhoods are strongly health damaging, even more so than 

economic deprivation and about as much so as having the lowest educational levels, which 

represent the two traditional socioeconomic determinants of bad health. For instance, we find that 

the difference in the likelihood of suffering from chronic conditions between good and bad 
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neighborhoods is comparable to the health difference between those who have no more than a 

primary education and those who have an upper-secondary education (an incremental effect of 

around 6%). In terms of public health, we find for instance, that out of 10 million individuals who 

suffer from chronic diseases, more than 3 million cases are caused by poor-quality neighborhoods 

in Italy. 

 

The results of this paper suggest that neighborhood-level policies represent an important tool to 

improve public health. In Italy, such policies are already being carried out. In 2002, the new 

profession of neighborhood police officers was created, the task of which is to prevent and punish 

episodes of crime and vandalism occurring at the neighborhood level. However, in 2006, only 10% 

of the Italian territory was covered by this new kind of police officers. With respect to pollution and 

noise problems, there are some zones where cars are not allowed; these zones were gradually 

created by communes over time. Note that these areas are not present everywhere and only exist in 

city centers. Considering the substantial negative impact that we find for poor-quality 

neighborhoods, it seems advisable to strengthen this kind of policies to enhance public health in 

urban communities.  

 

A limitation of our study is that we use a neighborhood quality index based on the problems 

perceived by the residents rather than on objective indicators. However, we are confident about the 

robustness of our results for two reasons. First, it has been shown that objective and subjective 

measures of neighborhood quality are strongly correlated (Elo et al., 2009). Second, we observed a 

strong impact of neighborhood characteristics on both subjective and objective health measures. 

 

As for future directions of research, it would be interesting to analyze the effect of life-time 

exposures to bad neighborhood quality as this effect is likely to be cumulative. To do this, though, 

information on past places of residency would be necessary, which would require undertaking a 

survey dedicated to this topic. It would also be fruitful for economists to systematically consider 

neighborhood effects in health models. More generally, we think that more attention should be paid 

to the role played by the neighborhood in all areas of economics and not only when explaining 

health outcomes. Indeed, even when one restricts the scope to the neighborhood characteristics 

considered here (i.e., crime, pollution, and noise), one can anticipate that these characteristics will 

have a considerable impact on a wide range of social and economic outcomes. Strikingly, economic 

research on these topics is thin compared to that in other social sciences. This is probably due to the 

fact that economists have been a priori deterred by the challenge raised by the self-selection 
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problem. In this paper, we show that this does not necessarily represent an insuperable problem 

when assessing the neighborhood effect on health. In particular, we show that the sorting 

mechanisms according to neighborhood quality strongly depends on observable covariates such as 

income and education which can easily be included into econometric models. In addition, in 

countries like Italy with free universal coverage, these sorting mechanisms are unlikely to depend 

on health status. This paper shows that in such cases, it is possible to obtain an accurate and general 

measure of the effect that neighborhood quality has on health, and this using readily available 

survey data 
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APPENDIX 

 

Table A.1: Sample means and estimated coefficients of the health models 

 

  
Sample 

means 

SAH               
(IV income) 

Chronic 
(exogeneous) 

ADLs 
(exogeneous) 

Neighborhood  index  -0.091*** -0.130*** -0.098*** 

   (0.008) (0.011) (0.012) 

Square root of equivalized 

income  9.7e-06*** 2.8e-06*** 4.9e-06*** 

   (2.0e-06) (7.9e-07) (8.6e-07) 

education (ref: primary or less)       

   secondary 1 0.284 0.237*** 0.176*** 0.209*** 

   (0.017) (0.020) (0.022) 

   secondary 2 0.328 0.360*** 0.216*** 0.365*** 

   (0.020) (0.021) (0.024) 

   Tertiary 0.086 0.533*** 0.403*** 0.565*** 

   (0.031) (0.031) (0.039) 

Male 0.477 -0.007 -0.569 0.041 

   (0.385) (0.677) (0.723) 

Age 47.277 -0.056* -0.018 0.057 

   (0.029) (0.048) (0.051) 

age
2
  1.5e-04 -7.2e-04 -0.004** 

   (0.001) (0.002) (0.002) 

age
3
  5.1e-06 1.7e-05 7.1e-05*** 

   (1.5e-05) (2.3e-05) (2.5e-05) 

age
4
  -5.6e-08 -1.2e-07 -4.5e-07*** 

   (7.8e-08) (1.2e-07) (1.2e-07) 

male × age  7.5e-04 0.047 -0.023 

   (0.040) (0.067) (0.071) 

male × age
2
  2.8e-04 -0.001 0.001 

   (0.001) (0.002) (0.002) 

male × age
3
  -7.9e-06 1.1e-05 -2.4e-05 

   (2.1e-05) (3.3e-05) (3.4e-05) 

male × age
4
  5.8e-08 -2.6e-08 1.5e-07 

   (1.1e-07) (1.7e-07) (1.7e-07) 

Foreigner 0.026 0.132*** 0.217*** 0.083 

   (0.033) (0.051) (0.055) 

houshold type (ref: 1 adult)       

   2 adults, no children 0.242 -0.010 0.025 0.004 

   (0.017) (0.023) (0.023) 

   other, without children 0.230 0.023 0.086*** 0.027 

   (0.020) (0.024) (0.025) 

   1 adult, 1 child 0.019 0.035 0.149** 0.156** 
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   (0.042) (0.060) (0.074) 

   2 adults, 1 child 0.110 0.049** 0.158*** 0.200*** 

   (0.022) (0.031) (0.035) 

   2 adults, 2 children 0.122 0.109*** 0.225*** 0.260*** 

   (0.021) (0.032) (0.035) 

   2 adults, 3 children 0.030 0.184*** 0.271*** 0.311*** 

   (0.034) (0.052) (0.060) 

   other, with children 0.129 0.065*** 0.158*** 0.136*** 

   (0.021) (0.028) (0.030) 

home owner 0.758 0.010 -0.013 0.020 

   (0.012) (0.017) (0.017) 

humid dwelling 0.232 -0.178*** -0.199*** -0.177*** 

   (0.013) (0.017) (0.017) 

cold dwelling 0.096 -0.209*** -0.183*** -0.242*** 

   (0.019) (0.023) (0.023) 

dark dwelling 0.087 -0.053*** -0.095*** 0.081*** 

   (0.019) (0.024) (0.025) 

residuals, income equation  -5.5e-06**  - -  

   (2.2e-06)     

  Regional fixed effects and latent variable thresholds have been estimated but are not displayed. 

  Standard errors displayed in parentheses, significance levels: *** = 1%, ** = 5%, and * = 10%. 

 

 

 

 

 

 


