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Population per Primary Care Physician

This map shows the estimated number of people per ZIP Code in New Mexico based on 2002 counts of licensed 
drivers and 2001 population by county. The population estimation process is described below. 
 
This map shows the number of primary care physicians by ZIP Code  in NewMexico as of March, 2002 based  
on data obtained from the New Mexico Board of Medical Examiners. 
 

This map combines the information from the previous two maps to show potential access to primary care 
physicians in New Mexico. Population per primary care physician is derived by using a specially designed 
gravity model (see below). 

40

10

25

Taos

Datil

Belen

Raton

Hobbs

Vaughn

T or C

Grants

Deming

Gallup

Clovis

Reserve

Clayton

Ruidoso

Socorro

Artesia

Roswell

Springer

Shiprock

Espanola

Portales

LasVegas

Carlsbad

Santa Fe

Tucumcari

Lovington

Santa Rosa

Rio Rancho

Los Alamos

SilverCity
Alamogordo

Farmington

Las Cruces

Zuni Pueblo Albuquerque

Sunland Park

87825

87821

88030

88201

88350

87401

87528

88342

87901

87740

88220

88045

88318

88316

87801

87832

88136

87323

87313

88260

88322

87203

88020

87701

88252

87014

87829

87733

88424

88401

88301
87830

87420

88435

88267

88353

87747

87827

87053

88044

88415

88352

87315

88009

87325 87752

88040

88210

87013

87714

88340

88119

88255

88439

88416

87581

88118

87026

87002

87743

87455

88122

87005

88417

88116

88039

88042

87413

87943

88053

87577

88434

87364

87009

88256

88025

88321

87327

88441

88055

87070

88029

88310

87036

88012

88130

87025

88421

88351

88410

88232

87711

88033

87017

88134

87935

87574

88418

88101

87034

88124

88121

87063

87518

88422

87735

87937

87011

87030

87412

88268

87540

87551

88002

88038
87931

88437

88430

88419

87035

88426

88319

87933

87031

8793088057

87020
87056

88043

88317

88126

87001

88231

88253

88032

87565

88427

87820

88263

87059

87749

87029

87328

87571

87583

87506

87410

87301

87575

87547

87026 88423

88343

88230

87055

8773087018

87032

88133

88112

88051

87512

87508
87501

88049

87051

87557

87020

87530

87016

87528

87549

87746

87824 88113

87322 87552

87057

88431

88028

87939

87718
88429

87556

87516

87326

87573

87732

88436
87734

87026

87022

87318

87028

88123

87040

87932

87729

87753

88254

87144

87815

87524

87120

8834488023

88103

87007

87510

87062

87544

88250

87578

87710

87940

87562

88354

88011

87052

88120

87560

87558

87317

88111

87070

87321

87563

88213

87375

87722

87061

88438

88341

87324

88264

88135

88347

87461

87015

88132

87731

87024

88412

88056

88115

87037

88262

87421

88058

87828

87045

88125

88336

88348

87529

87070

88114

88433
87026

87520

87831

87319

88027

88314

87419

88008

87745
87320

87044

87537
87027

88081

87064

87569

87365

88048

87750

88337

87541

87347

87060 88432

88266

87724

87050

88063

87310

87006

Taos

Datil

Belen

Raton

Hobbs

Vaughn

T or C

Grants

Deming

Gallup

Clovis

Reserve

Clayton

Ruidoso

Socorro

Artesia

Roswell

Springer

Shiprock

Espanola

Portales

LasVegas

Carlsbad

Santa Fe

Tucumcari

Lovington

Santa Rosa

Rio Rancho

Los Alamos

SilverCity
Alamogordo

Farmington

Las Cruces

Zuni Pueblo Albuquerque

Sunland Park

10

40

40

87825

87821

88030

88201

88350

87401

87528

88342

87901

87740

88220
88045

88318

88316

87801

87832

88136

87323

87313

88260
88322

87203

88020

87701

88252

87014

87829

87733

88424

88401

88301
87830

87420

88435

88267

88353

87747

87827

87053

88044

88415

88352

87315

88009

87325 87752

88040

88210

87013

87714

88340

88119

88255

88439

88416

87581

88118

87026

87002

87743

87455

88122

87005

88417

88116

88240

88039

88042

87413

87943

88053

87577

88434

87364

87009

88256

88025

88321

87327

88441

88055

87070

88029

88310

87036

88012

88130

87025

88421

88351

88410

88232

87711

88033

88134

87935

87574

88418

88101

87034

88124

88121

87063

87518

88422

87735

87937

87030

87412

88268

87540

87551

88002

88038
87931

88437

88430

88419

87035

88426

88319

87933

87031

8793088057

87020
87056

88043

88317

88126

87001

88231

88253

88032

87565

88427

88263

87059

87029

87328

87571

87583

87506

87410

87301

87575

87547

87026

88343

88230

87055

8773087018

88133

88112

88051

87512

87508

87501

88049

87051

87557

87020

87530

87016

87528

88113

87515

87322

87010

87552

87057

88431

88028

87939

88429

87556

87326

87573

88436
87734

87026

87022

87318

88123

87932

87729

88061

87753

88254

87144

87524

88344

88103

87007

87510

87062

87004

87544

87710

88354

87052

88120

87560

87114

87558

87317

87563

87375

87722

87061

88438

87311

87324

88264

87015

88132

8773187024

87942

87725

88412

88056

87046

88115

87037

88262

87045

88125

87529

87357

88114

87742

87026

87316

87124

87319

87564

87021

87123

87417

87541

87083

87513

88065

87006

Primary Care Physicians by ZIP Code

Legend

Cities and Towns

County Boundaries

Less than 1,000

1,000 to 2,000

Greater than 2,000

Legend

Cities and Towns

0 to 100

100 to 1,000

1,001 to 10.000

More than 10,000

0 90 18045 Miles

http://hpc.state.nm.us http://www.unm.edu/~dgrint

Estimated Population by ZIP Code

Legend

No Physicians

1 to 5 Physicians

6 to 25 Physicians

26 to 50 Physicians

More than 50 Physicians

Ba ndelie r
Na tiona l
Monume nt

Bandelier
National
Monument

White
Sands
Missile
Range

White
Sands
Missile
Range

The Problem of Measuring Geographic Access 
 

Gravity models (a class of spatial interaction models) and other spatial analysis methods have a history of successful 
application for retail and marketing studies and more recently health care studies (Cromley and McLafferty, 2002). The New 
Mexico Health Policy Commission (NM HPC) and the University of New Mexico�s Division of Government Research 
(UNM, DGR) have been working cooperatively to collect data and develop spatial analysis methods to provide better 
information concerning geographic access to health care facilities and providers in New Mexico. This poster illustrates the 
application of a gravity model to the problem of measuring geographic access to health care. 
 
The maps (top left and right) illustrate that it is possible to collect and display data about the distribution of population and 
primary care physicians (family practice, general practice, pediatrics, obstetrics and gynecology, and internal medicine with 
active licenses and a primary licensing address in New Mexico). However, it is not easy to compare these two maps and 
effectively measure geographic access to primary care physicians. 
 
In order to measure geographic access, a reliable measurement technique was applied that compares the distributions of 
population and health care providers. This gravity model based measurement technique considered the following: 
 

��  Provided compatibility with traditional ratio-based measures (e.g., federal and state service capacity standards    
expressed as persons per MD). 
��  The arbitrary boundary problem imposed by data collection units such as ZIP codes (people cross ZIP code   

boundaries to obtain health care). 
��  Spatial interaction:  the closer medical services are the easier it is to access them. 
��  Distance decay:  the decline of spatial interaction over distance, termed the friction of distance 
��  A common scale that allows for the relative comparison of values by ZIP code. 

 
Population Estimation and Gravity Model Methodology 

 

This gravity model uses estimated number of people per ZIP Code based on 2002 counts of licensed drivers and 2001 
population by county. This estimation process allocates a portion of a counties population to each ZIP Code. Estimated 
population per ZIP Code is equal to the ratio of licensed drivers per ZIP Code divided by the total number of licensed drivers 
per county multiplied by the total population of a county.  
 
The population estimation and the gravity model (see right panel) were programmed in SAS (Statistical Analysis System). 
The results were transferred to ArcGIS as dBASE files and joined with a ZIP Code shapefile attribute table in ArcMap. This 
poster was produced in ArcMap. 
 
 
Cromley, E.K. and McLafferty, S.L. (2002) GIS and Public Health. New York:  The Guilford Press. 
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Potential Accessibility Gravity Model 
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PAj = Potential accessibility for ZIP code j 

popi = Population of ZIP code i 
provi = Number of providers or facilities in ZIP code i 

 
�(dij) = 1    for all 0 < dij < 35 

�(dij) = 1/(dij � 34)  for all 35 <= dij <= 100 
�(dij) = 0    for all dij > 100 

 
NOTE:  This is a dual gravity model, one for population (numerator) and one for providers (denominator). The result (PAj) is 
expressed as a traditional service capacity ratio. Unlike most traditional gravity models that use an exponential function for 
distance decay, this model uses a rule-based function that allows for a more gradual distance decay. There is no distance 
decay within 35 miles.  The distance decay is gradual between 35 and 100 miles. Beyond 100 miles this model does not 
measure the cumulative effects of population or providers. The 35 mile distance is used as a proxy for 45 minutes of travel 
time which is the geographic access standard specified by a New Mexico Senate Joint Memorial 36 (SJM 36).   

 
 Interpretation of Results 

 
The core areas of New Mexico are within the established guidelines for geographic access (SJM 36) to primary care 
physicians. It is apparent that the north and central portions have greater geographic access than the rest of the state. In 
general, geographic access seems to decline in some rural ZIP Codes and others that are close to the Arizona and Texas 
borders. 
 

NOTE: Senate Joint Memorial 36 sets a service capacity standard of 1 FTE per 1,500 population and a geographic access 
standard that allows for persons to be within 45 minutes of primary care service. 


