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Abstract

Data used to determine high-risk communities are often presented by different administrative boundaries (i.e.,
census tracks, neighborhoods, and zipcodes).  This practice creates inaccuracies in the determination of high-
risk communities when one examines program participation rates and demographic data without accounting
for data’s administrative geographic characteristics.  This presentation will show how we used GIS to identify
high risk communities, compare previously rated high-risk communities with current ones, and identify gaps
in resources serving these high-risk communities.  The use of GIS facilitates the comparison of both data
reported using different administrative boundaries and risk identification within communities over time.

Objective

This paper shows how geographic information system was used to compare previously rated at-risk
communities’ performance overtime. Five of the community indicators, used in the analysis of determining
communities those were at risk, were selected.  These indicators include unemployment rate, teen births,
percentage of population below poverty, violent crime rate, and percentage of adults 25 and over with less
than high school diploma.

In 1994, a Child Risk Index (CRI) was computed for the neighborhoods within the City of Pittsburgh and for
the municipalities within the Allegheny County1.  The CRI is a composite indicator of unfavorable outcomes
for children as identified in the literature and was designed to determine geographic areas of at- risk.  Once
identified as at-risk, these areas would then be targeted for new programming and increased supports to aid
the resident children and families.  The following indicators were used to develop the CRI:

Socioeconomic Risk (Data from the 1990 US Census)
Percent of persons below poverty
Percent of children younger than 18 years below poverty
Percent of persons in civilian labor force who are unemployed
Percent of persons who did not complete high school

Infant Health Risk (Data from Allegheny County Health Department for 1982-1991 averaged)
Percent of low birthweight births
Percent of births receiving late prenatal care
Percent births to teens
Percent nonmarital births
Infant mortality rate

                                                  
1 Farber, A. E., Williams, J. E., & Groark, C. J. (1994) Overcoming the Odds:  Another Look.  Children facing uncertain futures in
Pittsburgh and Allegheny County.  University of Pittsburgh, Office of Child Development.  Pittsburgh Pennsylvania
2Jargowsky, P. A. (May, 2003).  Stunning progress, Hidden Problems:  The dramatic decline of concentrated poverty in the 1990s.
Brookings Institute, Washington, DC.



Children and Youth Services (Data from Allegheny County Children and Youth Services for February 1994)
Rate of children receiving services from Children and Youth Services

The Child Risk Index was compiled by computing standardized Z-scores for each of the ten factors which
were then combined to get the rank ordering of risk for 210 areas including 126 municipalities and 84
neighborhoods.  Scores for these 210 areas ranged from –1.16 to 2.89 with “0” representing the average score
and positive scores representing increased risk.  The at-risk areas were defined as those areas with a ranking in
the top 25 percent of the CRI.  The at-risk areas totaled 51 of which 41 where neighborhoods within the City
of Pittsburgh (see Table 1 for the number and percent of areas with at-risk status by municipalities and
neighborhoods).

Percentage change on unemployment rate, population below poverty level, and percentage of less than high
school diploma was observed using data obtained from1990 and 2000 census. For violent crime rate, 1997
and 2001 data from US Department of Justice, Federal Bureau of Investigations and the crime data from
Pittsburgh Department of Public Safety was used and for teen births 1993 and 1998 data from Allegheny
County Health Department was used.  The performance of these selected indicators was compared between
the communities that were identified as at risk and not at risk.

The main goal of this secondary analysis was to track the performance of each of the five selected indicators
against the community ranking status overtime and eventually determine which communities were doing well
and to what extent.

As shown on Table 1, eight percent (8%) of the municipalities within Allegheny County, excluding the city of
Pittsburgh, were identified as at risk and ninety two (92%) as not at risk based on Child Risk Index discussed
earlier.  For the city of Pittsburgh, about forty six percent (45.6%) of the neighborhoods were identified as at
risk and about fifty four percent (54.4%) as not at risk.  Map 1 shows distribution of communities identified as
at risk and those identified as not at risk.

Table 1. Municipalities and Neighborhoods Risk Status

Municipalities Number Percent
At Risk 10 8%
Not At Risk 119 92%

Neighborhoods Number Percent
At Risk 41 45.6
Not At Risk 49 54.4
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Map 1c shows location of Family Support Centers vs. communities identified as at risk and those identified as
not at risk within Allegheny County. Map 1c, similarly, shows location of Family Support Centers vs.
communities identified as at risk and those identified as not at risk within the City of Pittsburgh.  As shown on
these maps, most of the Family Support Centers are strategically located in communities that were identified
as at risk.

.



Results

Comparison of the performance of the five selected community indicators were based on 1990 and 2000 data
for the three indicators except crime rate and teen birth which include comparison between 1993 – 1998 and
1997 – 2001 respectively. As shown on Figure 1, all of the five indicators showed higher average percentage
decrease for municipalities identified as at risk than municipalities identified as not at risk.  Less than high
school diploma recorded the highest average percentage decrease of 9.8%, unemployment 6.1%, crime rate
5.3%, teen birth 5.2% and population below poverty level 4.9%.  Similar phenomenon was observed for
neighborhoods in the city of Pittsburgh as shown on Figure 2.  Unemployment and crime rate recorded the
highest average percentage decrease of 13% in neighborhoods identified as at risk, less than high school
diploma 12.8%, population below poverty level 10%, and teen birth 9.2%.

           Figure 1

                       

Percentage Change in Selected Community Indicators for 
Municipalities Identified as At Risk/Not Risk in Allegheny County, 

Pennsylvania, 1990 - 2000

-9.8

-6.13
-5.3 -5.2 -4.9

-7.4

-3.04
-2.4

-1.6 -1.6

3.8 3.8

5.8
4.8

5.8

2
1.3

-12

-10

-8

-6

-4

-2

0

2

4

6

8

No High School Unemployment Crime Rate Teen Birth Poverty Level

Community Indicators

P
er

ce
nt

ag
e 

C
ha

ng
e

At risk decline

Not at risk decline
At risk increase

Not at risk increase



   Figure 2

Percentage Change in Selected Community Indicators for 
Pittsburgh Neighborhoods Identified as At Risk/Not Risk, 1990 - 2000
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Table 2a shows the type of percentage change in population below poverty level observed between 1990 and
2000 for both the municipalities identified as at risk and municipalities identified as not at risk.  According to
Table 2a, thirty percent (30%) of the municipalities identified as at risk recorded a decrease in percentage of
population below poverty level compared to 41.2% of not at risk municipalities which recorded a decrease in
percentage of population below poverty. However, the average decline of about 5% for the at risk
municipalities was higher compared to the average decline of 2.4 % for the municipalities identified as not at
risk.  As shown on Map 2a and Table 2a, 57% of the not at-risk municipalities recorded an average increase of
2% in population below poverty level.  This indicates that most of the municipalities identified as not at risk
performed poorly in terms of percentage change in population below poverty.

Table 2a. Percentage Change in Population Below Poverty For Municipalities Identified as At Risk

Type of
change

At Risk Not At Risk

# % Range Mean # % Range Mean
Rate decrease 3 30% -6.7 to

-2.5
-4.9 49 41.2 -14.84

to -0.1
-2.4

Rate increase 6 60% 1.7 to
14

5.8 68 57.1 0.1 to
9.8

2



Map 2a Map 2b

Apparently, the neighborhoods in the city of Pittsburgh identified as at risk performed fairly well compared to
the neighborhoods identified as not at risk.  Table 2b shows that 68 % of the neighborhoods identified as at
risk recorded significant decrease in population below poverty level, while about 27% of the neighborhoods
identified as not at risk recorded a decrease in population below poverty level. The average percentage decline
of population below poverty level for neighborhoods identified as at risk was ten percent (10%) and for the
neighborhoods not at risk was seven percent (7%).  The neighborhoods identified as at risk that were doing
poorly were about 30% and they recorded an average increase of 5%.  On the contrary, the neighborhoods
identified as not at risk that did poorly were about 72% and they recorded an average increase of 7.3%.  This
phenomenon is more clearly and visually demonstrated on Map 2c and Map 2d.

Table 2b. Percentage Change in Population Below Poverty For Neighborhoods

Type of change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 28 68% -64.3 to
-0.1

-10 13 26.5 -39.1 to
-0.4

-7

Rate increase 12 29.3 0.2 to
16.4

5 35 71.5 0.2 to
51.2

7.3

Map 2c shows the distribution of type of change in population below poverty by risk status and Map 2d shows
percentage change in population below poverty by neighborhoods.  Both Maps 2c and 2d, clearly show that
majority of neighborhoods in the city of Pittsburgh that were identified as at risk did better than the
neighborhoods that were identified as not at risk.



Map 2c Map 2d

Both the municipalities identified as at risk and not at risk realized a significant drop in unemployment rate in
the year 2000.  As shown on Table 3a, most of the municipalities identified as at risk did better than the
municipalities identified as not at risk.  All the municipalities identified as at risk had a decrease in
unemployment rate while about 87% of the municipalities identified as not at risk had a decrease in
unemployment rate.  The municipalities identified as at risk had an average decrease of 6% in unemployment
rate and the municipalities identified as not at risk had an average decrease of 3%.

Table 3a. Percentage Change in Unemployment for Municipalities

Type of Change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 10 100 -8.8 to
-1

-6.13 103 86.5 -9.1 to
-0.3

-3.04

Rate increase 0 0 12 10.1 0.1 to
61.3

5.8

No Change 4 3.4



Map 3a Map 3b

Most of the neighborhoods in Pittsburgh identified as at risk also recorded significant decrease in
unemployment rate compared to neighborhoods identified as not at risk.  Table 3b shows that more than 75%
of the at risk neighborhoods had an average decrease of 13% in unemployment rate while the not at risk
neighborhoods had an average decrease of 4%.  The not at-risk neighborhoods that performed poorly had an
average increase of 18% in unemployment rate compared to the at risk neighborhood rate of 9%.

Table 3b. Percentage Change in Unemployment for Neighborhoods

Type of Change At Risk Not At Risk
# % Range Mea

n
# % Range Mean

Rate decrease 31 75.6 -50 to
-0.4

-13 28 57.2 -9.3 to
-0.1

-4.3

Rate increase 10 24.4 0.9 to
21

9 19 38.8 0.5 to
95

18

No Change 2 4.0

According to Table 4a both the municipalities identified as at risk and those identified as not at risk did
significantly well in percentage change for adults over 25 with less that high school diploma.  One hundred
percent (100%) of the municipalities identified as at risk recorded an average decrease of 9.8% for adults over
25 with less than high school diploma while 94% of the municipalities identified as not at risk recorded an
average decrease of 7.4%.



Table 4a. Percentage Change in Less Than High School Diploma for Municipalities

The neighborhoods in the city of Pittsburgh that were identified as at risk also recorded a higher average
decrease of  about 13% in adults over 25 with less than a high school diploma compared to the average
decrease of 10% recorded by the neighborhoods identified as not at risk (see Table 4b).  Apparently, as shown
on Map 4a, over 87% of the municipalities within the city of Pittsburgh realized some percentage decrease in
adults over 25 with less than high school diploma.

Table 4b. Percentage Change in Less Than High School Diploma for Neighborhoods

Map 4a Map 4b

     

Type of Change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 10 100 -15.7 to
-1.2

-9.8 112 94.1 -19.8 to
-1.2

-7.4

Rate increase 5 4.2 0.04 to
19.7

4.8

No Change 2 1.7

Type of Change At Risk Not At Risk
# % Range Mea

n
# % Range Mean

Rate decrease 36 87.8 -33.3 to
-1.1

-12.8 45 91.9 -46.3 to -
0.8

-10

Rate increase 5 12.2 2.3 to
7.2

4.3 3 6.1 1.4 to
72.1

29.7

No Change 1 2



Tables 5a and 5b show that crime rate had significantly declined both in the municipalities and neighborhoods
identified as at risk within the city of Pittsburgh.  Fifty percent (50%) of the municipalities identified as at risk
did record an average decrease of 5.3% in crime rate compared to an average decline of 1.6% recorded by
municipalities identified as at risk.

Table 5a. Percentage Change in Crime for Municipalities

Type of Change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 5 50 -16.5 to
-1.2

-5.3 57 48 -5.9 to
-0.02

-1.6

Rate increase 4 40 0.3 to
6.5

3.8

No Change 1 10 62 52

Map 5a Map 5b

As shown on Table 5b, 44% of the neighborhoods within the city of Pittsburgh identified as at risk recorded
an average decline of 13% in violent crime rate while 20% of the neighborhoods identified as not at risk that
did well had recorded an average decrease of 10%.  Although over 53 % of the neighborhoods identified as at
risk had a percentage increase in crime between 2.3% to 7.2 %, they recorded an average increase of 4.3 % in
violent crime rate.  This figure is significantly lower compared to an average decline of 13% in crime rate
recorded by at risk neighborhoods that did well.  Map 5b, also shows that majority of the neighborhoods
identified as not at risk did much better than the neighborhoods identified as at risk.  Over 79% of the



neighborhoods identified as not at risk recorded no change in crime rate while 20% recorded an average
decline of 10% in crime rate.

Table 5b. Percentage Change in Crime for Neighborhoods

Type of Change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 18 44 -33.3 to
-1.1

-13 10 20.4 -46.3 to
-0.8

-10

Rate increase 22 53.6 2.3 to
7.2

4.3

No Change 1 2.4 39 79.6

Table 6a shows that 60% of the municipalities identified as at risk recorded an average percentage decline of
5.2% in teen birth and 40% of the municipalities identified as at risk recorded an average percentage increase
of 3.8% in teen birth.  Over 41% of the municipalities identified as not at risk did record an average
percentage decrease of 1.6 % while 47% recorded an average percentage increase of 1.3%.  Less that 12% of
the municipalities identified as not at risk had no change in crime rate as indicated on table 6a and Map 6a.

Table 6a. Percentage Change in Teen Birth Rate for Municipalities

Type of Change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 6 60 -16.5 to
-1.2

-5.2 49 41.2 -6 to -
0.02

-1.6

Rate increase 4 40 0.3 to
6.5

3.8 56 47.1 0.05 to
8.7

1.3

No Change 14 11.7

According to Table 6b and Map 6b, most of the neighborhoods identified as at risk realized a significant
percentage decrease in teen birth compared to neighborhoods identified as not at risk.  More that 58% of the
neighborhoods identified as at risk recorded an average percentage decrease of 9.2% in teen birth while 45%
if the neighborhoods identified as not at risk recorded an average percentage decrease of 6.1% in teen birth.
The 36.5% of the neighborhoods, identified as at risk that did poorly, recorded an average percentage increase
of 10% compared to over 38% of the neighborhoods, identified as not at risk that did poorly, which recorded
an average percentage increase of 8.6%.  Only 5% of the neighborhoods identified as at risk had no change in
teen birth rate and about 16% of the neighborhoods identified as not at risk had no change.



Table 6b. Percentage Change in Teen Birth Rate for Neighborhoods

Type of Change At Risk Not At Risk
# % Range Mean # % Range Mean

Rate decrease 24 58.5 -50 to -
.6

-9.2 22 45 -18.2 to
-.3

-6.1

Rate increase 15 36.5 1.8 to
25

10 19 38.7 .3 to 50 8.6

No Change 2 5 8 16.3

Map 6a Map 6b



Conclusion

When comparing the previously rated at-risk communities performances overtime, it was found that the at-
risk communities experienced larger percent decreases in the community risk factors than the non-at-risk
communities.  This trend existed across all five factors (poverty, unemployment, less than high school
diploma, violent crimes, and teen births) and across municipalities and neighborhoods within the City of
Pittsburgh.  The maps and the tables clearly demonstrates that most of the communities identified as at risk
did very well in the last period of comparison compared to the communities identified as not at risk.  The
percentage decrease observed in these indicators is clustered within the urban areas while the cluster of poor
performance was observed among the suburban communities. The result of this study concurs with other
studies done nationally on population below poverty and supports the finding by the Brookings Institute of the
decline of concentrated poverty in the 1990s2 within high poverty areas.  Jargowsky found that steep declines
in high poverty neighborhoods occurred within metropolitan areas.  For the current study, 80% of the
identified at-risk communities are in the City of Pittsburgh or smaller urban areas within Allegheny County.

There are several possible reasons for the larger percent decreases in the community risk factors in the at-risk
communities compared to the non-risk communities, one is the number of available resources to assist
children and families, such as Family Support Centers which have been placed within theses communities and
programs that are designed to target the residents.  Family Support Centers provide a range of nonprofessional
treatment services, but that are able to identify family needs and help families obtain those services, when
families need them.  Allegheny County built a system of family centers in its highest risk communities as
shown on Map1c and 1d to provide a natural support networks that do not rely upon government direction but
grows on its own.  The Family Centers work with individual families and seek to become community anchors
for community growth and self determination as reported by Bruner and et al (2000) in the “Site Team Report
on Allegheny County Family Center System/Movement.”  The type of services these Family Centers are
engaged in include: job readiness, child development, community outreach, social activities, referral for job
training, housing assistance, medical assistance, and vocational training.  Thus the decrease in risk factors
may be related to an increase in supports.

However, it could be that there was a migration of residents out of these at-risk communities looking for
employment opportunities in areas where traditional opportunities have been available, i.e. those communities
that are non-risk.  This second reason has some support in the analyses of this study that found the non-risk
communities experiencing higher increases in three of the five factors when compared to the at-risk
communities.  Non-risk communities experienced greater percent increases in three factors, poverty,
unemployment, and less than a high school diploma, than the at-risk communities.  This trend was true for
both the municipalities and the neighborhoods within the City of Pittsburgh.  These non-risk communities that
experienced the larger percent increases tended to be in close geographic proximity to the at-risk communities
as demonstrated by the maps.  This result also finds support in Jargowsky’s paper in which inner-ring
suburban communities experienced an increase in poverty during the 1990s.  Additional analyses using the
current data set would be needed to track population changes and to see if there is a support for the possibility
that this data trend is a result of population migration.

In terms of policy changes, if the trends continue with the at-risk communities experiencing larger percent
decreases in community risk factors and non-risk communities experiencing larger percent increases in
community risk factors, the location of new programs and new target populations for supports may need to be



explored.  Thus, the need to analyze data using geographic information systems to be able to see where the
changing need is located in relationship to supports and programs will become even greater necessity.

In conclusion, the results of this spatial analysis demonstrates how geographic information systems (GIS) can
be used to track performance of certain community indicators of interest overtime.  The results of this spatial
analysis, also reveals that most of the existing Family Centers are strategically located in communities that
were identified as at risk and had significant decline in rates.  According to the results of this study, we can
conclude that urban communities performed much better than the suburban communities in all of the selected
indicators.  By raking the communities into two levels of risk status, we were able to track the performance of
each indicator in relation to risk status of a particular community.  This process enabled us to identify
communities that were performing well and those that were performing poorly.
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