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Introduction: A paucity of work force planning literature exists for hand therapy services.
Purpose: This descriptive study aimed to map the geographical distribution of US Certiﬁed Hand Therapists (CHTs) and describe characteristics of US populations living in respective CHT workplace Zip Code
Tabulation Areas (ZCTAs).
Methods: A de-identiﬁed Zip Code list of all active CHTs through April 2016 from the Hand Therapy
Certiﬁcation Commission, included 5572 CHTs with US ZCTAs. The CHT ZCTAs were matched with
population parameters “rurality”, “poverty” and “race and ethnicity” from the 2010 US Census and 2014
American Community Survey.
Results: The 5,572 CHTs practice ZCTAs mostly overlapped with high density US population areas,
covering just 9% of the total number of 33,120 US ZCTAs. The population in CHT ZCTAs was 1) urban in
nature, 2) with lower poverty rates than ZCTAs without CHTs, and 3) mostly reﬂecting US race and
ethnicity population distribution. Only 3.7% of CHTs worked in large concentrations of 11 to 26 CHTs per
ZCTA near or in urban centers. Most CHTs, 67%, worked in one to three CHTs per ZCTA concentrations,
contributing to a larger geographic spread of CHT locations than expected.
Discussion and Conclusion: This study provides a foundational snap shot of the distribution, the potential
availability, of the 2016 CHT workforce in the context of US population characteristics. It may serve as
baseline for supply and demand studies and interventions to grow the CHT profession and optimize the
distribution of CHTs to better meet population needs.
Ó 2017 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.
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Introduction
A dearth of information presently exists in the work force planning literature pertaining to hand therapy services. It is therefore
unclear how accessible hand therapy services are to the population
of the United States. Health care access is a multidimensional
concept that addresses whether services are available for those who
need them.1-3 Inequities in medical access to needed services
continue to be reported in the literature, and demographic factors
such as race/ethnicity, age, poverty level, and extent of residential
rurality/urbanization have been associated with disparities in health
care access.4-6 Promoting equity in access to comprehensive, quality
* Corresponding author. Department of Orthopaedic Surgery and Rehabilitation,
University of Texas Medical Branch, School of Medicine, 301 University Blvd, Galveston, TX 77555-1065, USA. Tel.: 409 747 5750.
E-mail address: cwsjansen@gmail.com (C.W. Stegink-Jansen).

health care services, including hand therapy services, to those who
need them, continues to be a major goal deﬁned under the United
States Healthy People 2020 initiative.4
Dimensions of access to health care
Analyzing accessibility of health care services is a complex
process because of the multifactorial and multidimensional nature
of the concept of access. Various frameworks have been developed
to analyze barriers to accessing health care. A recent framework
developed by Levesque, Harris, and Russell3 delineates work force
supply and patient demand aspects and describes 5 dimensions of
access to health care. The 5 dimensions include availability,
approachability, acceptability, accommodation, affordability, and
appropriateness of health care services.
Analyzing health services access requires understanding of the
characteristics of the health care system (supply aspects of access)
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and the individuals, households, communities, and populations
(demand aspects of access) who need the health services.2,4,7 Characteristics of the health care system (supply) include analysis of the
health care providers, organizations, services delivered, and processes of service delivery. The supply and demand aspects of access
are analyzed within the context of relevant health policies and other
possible inﬂuencing factors. Inherent in the deﬁnition of supply is
not only the presence of practitioners but also availability of services
to be supplied. Analysis of supply seeks to understand whether the
services exist and if they exist in sufﬁcient capacity to deliver the
services needed (density, concentration, or distribution of the services) and that they can be reached in a timely manner.2,3,8 Finally,
availability of health care services inﬂuences service utilization and
an individual’s perception of their health care experience.9 The current level of hand therapist availability in the United States has not
been investigated limiting the conduct of studies aimed at optimizing hand therapy service delivery. This paucity in literature limits
exploring demand trends and estimation of population changes and
limits the opportunity to study outcomes of educational and
recruitment efforts to enhance the equity of access to the profession.
Workforce development planning
The problem of health care workforce/resource planning has
been described “as assessing the right number of people with the
right skills in the right place at the right time, to provide the right
services to the right people.”8 As a specialization, the number of
available Certiﬁed Hand Therapists (CHTs) is a limited human
resource; therefore, an understanding of the distribution of CHT
services is critical to facilitate optimal distribution of this expertise in
serving populations in need. Health care workforce/resource planning commonly starts with a snapshot describing the available
health care workforce (supply) and matching the supply with the
demand for the services offered by that workforce.8 Various research
methodologies are used to determine health care workforce supply
and demand. These methodologies include the “stock-and-ﬂow”
methodology that examines increase/decrease of currently available
human resources in light of contextual factors such as retirement,
death, migration, and trends in training of those entering the
workforce.8-11 This type of research encompasses the multidisciplinary ﬁeld of health services research, a ﬁeld concerned with
examining accessibility of health care services and the effectiveness
and efﬁciency of health service delivery,11,12 as well as acceptability
and utilization by the population for which the care is intended.3
Workforce planning studies for occupational therapy and physical
therapy
Limited health services research is available for the ﬁeld of hand
therapy or hand surgery. In contrast, workforce projection studies
are available for the hand therapists’ parent professions, physical
therapy (PT) and occupational therapy (OT).13-16 Such projection
studies are valuable in providing data on the potential pool of
therapists from which hand therapists are drawn. Current OT and
PT work force projections show similarities but also differences in
long-term projections that may impact the availability of a PT and
OT therapist pool in the long run.
According to the American Occupational Therapy Association
(AOTA), there were approximately 137,000 active OT practitioners
(approximately 102,500 OTs and 34,500 OT assistants) in 2010.15
The American Physical Therapy Association (APTA) reports that
there were 204,000 physical therapists licensed in the United States
in 2016.17 Based on US population projections obtained from the US
Census Bureau, Zimbelman et al16 projected higher demand than
supply for PTs in all 50 continental US states through the year 2030.

Landry et al13 also analyzed PT workforce trends in the United
States, using a supply and demand model of gains/losses in the
workforce and population demands based on the US Census projections. They reported a mixed forecast of nationwide 2020 PT
workforce estimates, ranging from a shortage of 40,934 full-time
equivalents assuming an estimated 3.5% attrition rate and 2012
supply data, to a surplus of 1530 PTs in 2020 based on a 1.5%
attrition rate and 2013 supply data. For OTs, results similar to the
ﬁndings by Zimmerman et al16 were reported: a projection of
increased demand over supply through 2030.15
The National Center for Health Workforce Analysis, part of the
US Health Resources and Services Administration,18 includes supply
modeling incorporating labor market characteristics such as attrition and the addition of newly trained persons into the occupation.
For demand modeling, population demographics, health care use
patterns (including the inﬂuence of applicable health policies such
as the Affordable Care Act of 2010), and demand for health care
services (translated into requirements such as full-time equivalents) are included. The National Center for Health Workforce
Analysis supports growth estimates for both the PT and OT professions, highlighting a demand that is estimated to exceed the
supply.18 The analysis reported that the supply of the 2012 work
force of 86,300 OTs and 191,600 PTs is estimated to grow by 46% for
OTs and 33% for PTs between 2012 and 2025. The demand for OTs is
projected to grow by 20% and demand for PTs is projected to grow
by 23%. The report concludes that long-term projected growth in
supply exceeds the projected growth in demand for services for
both OTs and PTs. Therefore, it suggests that the United States
should have a more than sufﬁcient supply of OTs and PTs to meet
the projected growth in demand for services by 2025. These trends
reported by PT and OT organizations, and government sources,
show a mixed picture of surplus and shortages in the therapist
pools from which the hand therapy profession draws for certiﬁcation. Based on the various projections, a sufﬁcient supply of OT and
PT pool of practitioners is present for the near future, but the long
term demand for OTs and PTs is also not so high that it would
diminish the incentives for specialization.
Hand therapy as a specialty: Needing its own workforce analysis
Currently, CHT practitioner workforce projections are not visible
within the projections for the OT and PT parent organizations in
national government work force estimations. PTs and OTs from the
US and abroad who specialize in hand therapy may obtain certiﬁcation as hand therapists through the credentialing process of the
Hand Therapy Certiﬁcation Commission (HTCC).19 To be certiﬁed as
a hand therapist requires 3 years of practice as a general practitioner, 4000 hours of practice in hand and upper limb rehabilitation, evidence of HTCC accepted continuing education in hand and
upper limb rehabilitation, and passing of a standardized examination coordinated by the HTCC.19 Only a small proportion, approximately 2% of eligible OTs and PTs out of a combined PT/OT
workforce exceeding 300,000,15,16 selects the path of focused
learning and examination to become CHTs. It is not known if OT and
PT workforce projections are valid for this small specialized
workforce of CHTs. Therefore, a full “stock-and-ﬂow” analysis is
needed for hand therapy in addition to the ones available for PT and
OT to ensure that the supply of CHT practitioners meets the demands for hand therapy services in a changing society.
Projections for demand for hand therapy services
Projections for the CHT workforce may vary from the OT and PT
workforce projections. Increased demand for PTs and OTs has been
linked to shifts in US demographicsdincreases in the numbers of
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elderly,12,13 racial/ethnic minority populations,20 poverty, and
rurality21 and increases in number of insured due to the Affordable
Care Act4dand changes in the prevalence of diseases and injuries.22 However, CHT workforce projections may include additional disease and demographic demand estimations based on the
upper limb conditions commonly seen by CHTs.23
No studies have been identiﬁed that link supply and demand of
CHTs to demographic contextual factors in the United States.
However, studies have been identiﬁed that report increased demand for surgical care of the hand. A shortage of US emergency
hand care has been noted, with 80% of hospital emergency rooms
being reported as having inadequate hand surgery coverage.24 In
the United Kingdom, Wildin et al25 reported a 36% increase in referrals from primary care physicians for elective hand surgery from
1990 to 2000. Bebbington and Furniss22 projected a continued increase in demand for hand surgery and a shortage of hand surgeons
in England through 2030. The increased demand for hand surgery
was attributed to factors similar to those described for increasing
OT and PT demand, that is, increases in the number of elderly and
increases in predisposing conditions such as obesity and diabetes.
The projections for increased demand for hand surgery were based
on increases of diagnoses and subsequent surgeries for 4 common
chronic hand conditions: Dupuytren’s disease, carpal tunnel syndrome, cubital tunnel syndrome, and trigger ﬁnger. These authors
noted that although there are differences in the health care systems
of England and the United States, similarities in obtained data were
evident. Despite these reports indicating the increasing need for
hand surgery services, no information was found about the current
or projected supply of US hand surgeons and their specialized
services.
In addition to chronic hand problems associated with an aging
population, other factors may affect demand for CHTs throughout
the entire lifespan of the population. These factors include the
prevalence and incidence of upper limb injuries in work or play,
changes in the type of upper limb problems due to industrial shifts
in hand use, such as the shift from a highly manual labor workforce to a technology and service-oriented workforce.22 The Bureau of Labor Statistics reported an incidence rate of nonfatal
upper extremity injury of 32 per 10,000 full-time workers in the
United States in 2014, with hand injuries accounting for 40% of
these upper extremity injuries.26 This indicates a potential demand for hand therapy services to serve patients working in industry. The 2014 Hand Therapy Practice Analysis performed by the
HTCC revealed that CHTs spend most of their time treating injuries
or health conditions of the hand (36%) followed by the wrist
(30%).23 The 5 most common types of conditions treated were
adhesions/tightness, amputations, arthritis/rheumatic diseases,
congenital abnormalities, and crush injuries/mutilating trauma.
These are conditions affecting patients across the lifespan, representing a combination of diseases associated with an aging population and diseases associated with a younger population at risk
for injury in the workplace.23
In summary, a scarcity of work force literature exists for hand
therapy. In terms of the essential data required to determine the
equity of hand therapy access, documentation is lacking regarding
the current distribution of hand therapists in the United States, and
no information exists on the availability of hand therapists in the
context of population estimates.
Use of geographic information systems for health services research
Geographic information systems (GISs) are software tools
designed to capture, store, manage, analyze, and display spatial
and geographical data.27-31 GISs use spatially referenced data as
locations that are linked to attributes ranging from disease
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incidence, mortality rates, and demographics (e.g., income levels,
racial/ethnic composition, and urbanization). A GIS has database
capabilities allowing for the management of these spatially referenced data that can be used to analyze spatial distributions and
produce maps quickly, as well as other graphics. GIS is a valuable tool
for resource management and planning especially in situations
where there are limited resources such as the CHT workforce.27,32
GISs are used by a variety of entities and in a variety of health
services research studies. The US Census33 provides data that can be
used in a GIS for studying the demographic characteristics and
geographic distribution of a population. It has capabilities that
enable visual and statistical analysis of poverty rates at national,
regional, and county level, and racial and ethnic distribution of the
population and input of other national data such as workforce
statistics.33 The Bureau of Labor Statistics26 provides maps that
show the geographic concentration of health care professionals
including PTs and OTs in various areas of the United States. The
Dartmouth Atlas,34 based on Medicare data, also shows maps that
provide insight into distributions of OTs, PTs, and other health care
professions. These maps can help illuminate areas of overabundance and undersupply of practitioners.26,33,34
No GIS studies were identiﬁed that address the geographic
availability of OTs, PTs, or CHTs in the context of US population
characteristics. Mapping of such information is important for the
hand therapy profession because it will assist in the visualization
and analysis of geographic oversupply and undersupply of hand
therapists in relation to populations with the goal of optimal
allocation of CHT workforce resources within the United States.
The purpose of this study was to describe the geographical
distribution of CHTs in the United States and the contextual characteristics of the populations living within CHT workplace areas.
The present study is intended to serve as a springboard for future
CHT workforce analyses and planning.
Methods
Study design
This study was designed (1) to acquire georeferenced data to
portray the current spatial distribution of active CHT practice locations in the US and (2) to describe and analyze the sociodemographic characteristics of the US population in those respective of
CHT practice locations as well as in those without CHT practice
locations. Zone Improvement Plan (ZIP) codes of deidentiﬁed CHT
work locations as of April 2016 were received from the HTCC, and
secondary national demographic data were obtained from the 2010
US Census.33 The census count data were transferred into percentages to provide a relative approximation among different race
and ethnic categories as well as urban-rural and income level
population balances.
In the year 2000, the US Census began providing ZIP code
reference approximations built on the smallest US Census
tabulation unit, the census block.35 ZIP Code Tabulation Areas
(ZCTAs) contain many of the same sociodemographic data ﬁelds
found in the traditional US Census geographic hierarchical order,
ranging from the smallest census blocks to states, and up to the
nation. CHT ZIP codes referenced as ZCTAs can be linked to
census sociodemographic data also at the ZCTA unit level and
used to create tables and maps showing the relationships between CHT ZCTA densities and their corresponding population
characteristics.
Figure 1 provides a visualization of the study design consisting
of a data input section, data analysis section, and result/output
section. Input data included the ZIP codes of CHTs in active status
provided by the HTCC in April 2016, and the 2010 US Census data,
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Data Input

Data Analysis

HTCC data source
Active CHT workforce
(2016)

Population and
Geography Data
Sources:
US Census 2010 and
American Community
Survey (5-year) 2014

Graphic/Tabular

CHT count Map
Geographic
Information Systems:
mapping and data
analysis

CHT Density map
Tables
Graphs

Fig. 1. Methodological design summary. HTCC ¼ Hand Therapy Certiﬁcation Commission. Adapted from Passalent et al.29

the most recent total enumeration of the US population, and the
2014 American Community Survey (ACS) data.36 A GIS (ArcMap
10.31. [Esri, 2015, Redlands, CA])37 was used for mapping and
analysis. The output/results consisted of descriptive maps and
statistics. Appendix 1 provides deﬁnitions and explanations for
relationship between postal ZIP codes, census ZIP codes and census
Zip Code Tabulation Areas (ZCTA), as well as US Census deﬁnitions
for rurality, poverty, and race/ethnicity estimates.
Study population: CHT data source and data extraction procedures
A deidentiﬁed list of all active CHTs through April 2016 with
accompanying indication of the parent profession (OT or PT),
practice location ZIP codes, self-reported gender, and age was
obtained from the HTCC. Data on race and ethnicity were not
available because the HTCC does not collect this information from
its CHT practitioners. The list had a total number of 6151 CHTs, 364
international CHTs and 5,786 US CHTs. There were 47 US CHTs
with no associated ZIP code, 2 with no ZIP code listed, and 8 CHTs
with non-US postal codes. These 57 CHTs were excluded netting
5729 CHTs for data matching with US Census data. The remaining
CHT list was then aggregated in MS Excel using the pivot table
facility to produce a list of CHT counts per ZIP code. An additional
157 CHTs were excluded because their respective ZIP codes did not
match the list of US Census ZCTAs, leaving a total number of 5572
CHTs (96.3%) available for mapping and statistical analyses. The
ﬁnal list of CHT counts per ZCTA was matched to selected demographic and socioeconomic variables from the 2010 US Census
and 2014 ACS. Figure 2 outlines the selection of the CHT study
sample.

Fig. 2. Study population and study sample available for matching with US Census
population data. ZCTA ¼ Zip Code Tabulation Area.

US Census data source, deﬁnitions, and data extraction procedures
Demographic and socioeconomic population data were obtained from the 2010 US Census ZCTA codes (a US total of 33,120
ZCTAs). The most current 2010 US Census data were used because
the 2010 count data would have less error than the ACS estimates of
more recent years, which can be based on small sample sizes. These
estimated data typically have large conﬁdence intervals around
their point estimates and could complicate interpretation. Fiveyear ACS estimates for poverty centered around the year 2014
were used because it was assumed that it would be a better
reﬂection of the current state of the national economy taking into
consideration the 2008 recession. The following parameters were
used to describe and quantify population characteristics: (1)
rurality (urban, urban clusters, and rural), (2) poverty, and (3) race
and ethnicity (grouped as African-American, Asian, Hispanic-all
races, Indigenous, and White). US Census deﬁnitions were used
for these parameters (see Appendix 1 for deﬁnitions).
Socioeconomic and demographic data for ZCTAs (downloaded
from the US Census website) were found by match-merging the
ZCTAs with US Census population data in MS Excel using the
database function “vlookup.” Once the socioeconomic data and the
CHT study populations were matched by ZCTA/ZIP codes, they were
again aggregated by frequency of occurrence into categories: CHT
ZCTA categories ranging from “0” to “26.” The labels (0-26) refer to
the numbers of CHTs per ZCTA: “0” represents no CHTs present, “1”
represents 1 CHT per ZCTA to “26” which represents the highest
number of CHTs present in the data set in one ZCTA.
Data analysis: Maps, tables, and graphs
For the map depicting the distribution of the CHT workforce, the
US Census ZCTAs were georeferenced using their centroid coordinates (points) provided by the US Census and were calculated
within ArcGIS 10.3.1 (ESRI, 2015).37 Using ZCTA centroids, a graduated circle map was created for visualizing and comparing 2016
CHT numbers per ZCTA across all US states, Puerto Rico, and Guam.
For the analysis of the demographic and socioeconomic characteristics of the population in CHT ZCTA practice locations, tables
and graphs were constructed for each of the CHT ZCTA category.
Tables and charts for this study were constructed in MS Excel as the
ﬁnal step after matching and aggregation.
Results
CHT demographics
Figure 2 illustrates the number of international CHTs, number of
US CHTs in active status, and number of CHTs available for the data
analysis after CHTs missing ZCTA codes were excluded. There were
364 international members: Canada (197), Australia (121), New
Zealand (9), Ireland (8), Singapore (5), Qatar (5), South Africa (5),
United Kingdom (4), Saudi Arabia (2), Bulgaria (1), Bahamas (1),
India (1), China (1), Israel (1), Northern Ireland (1), Republic of
Panamas (1), and United Arab Emirates (1). The number of US CHTs
in active status was 5786 CHTs. After all deductions were made to
accommodate the tabulation from postal ZIP Codes to US Census
ZCTAs, 5572 CHTs (96.3 %) were included in the mapping and statistical analyses.
Of the 5786 CHTs in active status, 5071 (87.6%) were OTs, 30
were therapists with both PT and OT licenses (0.05%), and 685 were
PTs (11.8%). Based on self-report, 3384 CHTs (58.5%) were female,
705 (12.2%) reported being male, and the remaining 1697 did not
report their gender (29.3%). The CHTs ranged in age between 27 and
86 years with a mean age of 49.6, median age of 49 years, and mode
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of 47 years. Figure 3 depicts the age distribution of the 5786 active
CHTs, showing most CHTs exceeding 40 and 50 years and a relative
low inﬂux of younger CHTs aged 40 years or less.
Visual geographic results
Figure 4 shows the graduated circle map of US CHTs per ZCTA
area for the CHTs in active state by April of 2016. As depicted in the
map, multiple CHTs in per ZCTA were observed along the NorthEast coast, Florida, the Chicago area, the West Coast along California, and along the Seattle area. Except for larger cities in Texas
and Colorado, a lower density of CHTs was found in the middle US
corridor from Texas to North Dakota. The graduated circle map
provides visual evidence that the CHT geographic distribution
aligns closely with the underlying population density distribution
of the United States (Fig. 5). This observation is further supported
by Figure 6, the CHT density map, and the numbers of CHTs per
million US population. States such as California and Texas, with
high numbers of CHTs, still have a low CHT density due to the
physical size of their areas and the vast numbers of their
population.
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numbered CHT ZCTA categories, categories “19” and “26” are in
New York City, category “20” is in Milwaukee, Wisconsin; category
“16” is split between San Diego, California and Orange County/
Anaheim, California. There were 2 areas with 13 CHTs per ZCTA:
Indianapolis, Indiana, and Rochester, Minnesota and 3 areas with 11
CHTs per ZCTA: Gainesville, Florida; Bloomington, Minnesota; and
Santa Cruz, California.
Descriptive results: US population characteristics within CHT
categories
Rurality, poverty, and ethnicity
Table 2 summarizes US Census populations characteristics
matched with the total of CHT ZCTA categories for rurality and
poverty. Table 3 summarizes matched population percentages by
race and ethnicity. Figure 7 depicts population percentages for
rurality and poverty for each CHT ZCTA category, and Figure 8 depicts percentages for race/ethnicity for each category.

Table 1 illustrates the numbers of ZCTAs in each of the CHT ZCTA
categories (labeled from “0” to “26” with the labels referring to the
numbers of CHTs per each ZCTA). Of the total number of US ZCTAs,
30,211 ZCTAs (91.2%) do not have a practicing CHT (category “0”). In
the remaining CHT ZCTA categories 1-26, there were 5572 CHTs
practicing in 2909 of the 33,120 ZCTAs in the United States (8.8%)
with a mean of 1.92 CHTs per matched ZCTA/ZIP code.
Table 1 shows differences in availability between the higher
numbered CHT ZCTA categories (with 20-26 CHTs per ZCTA) and
the lower numbered CHT ZCTA categories (with 1-3 CHTs per
ZCTA). The higher numbered CHT ZCTA categories have a lower
population count per CHT, seemingly making availability easier, but
therapists in lowered numbered categories amount to much larger
total number of therapists, potentially reaching a larger population
count than those working in higher numbered categories. The
overall average results in the low mean of 1.92 CHTs per matched
ZCTA.
The percent CHTs (n ¼ 1692; 30%) with only one CHT per ZCTA is
the category representing the most therapists, 21.9% of CHTs (n ¼
2910) are practicing as 2 CHTs per ZCTA, and 15% of CHTs (n ¼ 834)
are practicing in ZCTA areas with 3 CHTs. The “1-3 CHT ZCTA”
categories collectively account for nearly two-thirds (66.9%) of all
CHTs. In contrast, the entire number of CHTs in CHT ZCTA categories
“11” through “26” total 204 amount to 3.7%. Among the highest

Rurality (urban, urban cluster, and rural residence allocation)
Table 2 depicting the population percent proportions of the total
CHT distribution over the 3 categories of rurality (urban, urban
cluster, and rural) shows the proportional discrepancies between
CHT ZCTAs, US Census population, and the no-CHT ZCTA populations. The percentages suggest a relative “overrepresentation” of
CHTs in urban areas when compared with census data population
breakdowns and “underrepresentation” of CHT in urban clusters
and rural areas. These ﬁndings are supported by a relative “overrepresentation” of rural population residences in areas where CHTs
are not present.
Further analysis of the rurality of population for each CHT Zip
Code Tabulation Area category, depicted in Figure 7, shows differences between higher numbered categories and lower numbered
CHT ZCTA categories: lower numbered categories (1-5 CHTs per
ZCTA) are more prominent in rural areas and urban clusters, and
higher numbered categories (11-26 CHTs per ZCTA) are mostly
present in urban areas. Beginning with CHT ZCTA category “4,” the
population living in urban areas exceeds 90%, rising to 100% of the
population in CHT ZCTA categories “13” through “26.” A gradual
decline of the percent population living in rural areas is observed
from lower to higher numbered CHT ZCTA categories, with 8.2% of
residents in rural areas in ZCTAs with one CHT, declining to 2.84% in
CHT ZCCTA category “6,” mixed results for the categories “7”
through “12,” and none living in rural areas in categories “13”
through “16.” A steep decline of the population living in urban
clusters is observed from 9.1 % in category “1” to 0.02% in category
“5.” None of the population living in urban clusters fell in CHT ZCTA
categories 6-26.

Fig. 3. Age distribution of US CHTs.

Poverty
The overall poverty rate in CHT ZCTA categories 1-26 was lower
than the poverty rate in the US Census and the CHT ZCTA “0”
category without CHTs (see Table 2). Figure 7 illustrating the
poverty rate for each CHT ZCTA category shows that the differences were not uniform between the CHT ZCTA categories. The
poverty rate in CHT ZCTAs ranged from a low of 3.5% (category
“16”) to a high of 15% (category “11”). Category “16,” with the
lowest poverty rate, is located in the San Diego and Orange County
regions in California. Category “11” with the highest poverty rate
includes the ZCTAs of Gainesville, Florida, Bloomington, Minnesota, and Santa Cruz, California. The highest numbered CHT categories “12” through “26” had the lowest population poverty rates
ranging between 3.5% and 6.5%. Among the lower numbered CHT
categories (from 1 to 10), the poverty rates ﬂuctuated between
5.8% and 9.7%.

Descriptive geographic results: CHT distribution
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Fig. 4. Graduated circle map visualizing 2016 geographic practice locations of CHTs (Larger circles indicate a higher number of CHTs per one ZCTA).

Race and ethnicity
Table 3 summarizes the population characteristics for all CHT
ZCTA categories, and Figure 8 shows the detailed proportion of race
and ethnic populations in each CHT ZCTA category. The total 1-26
CHT ZCTA categories had a slightly higher population of Whites and
Asians as compared with US Census and as compared with “0” CHT
ZCTAs populations (up to 1.5% difference). Subsequently, the 1-26
CHT ZCTA categories had a lower proportion of African-American,
Hispanic, and Indigenous populations as compared with the US
Census (up to 2% difference) and the “0” CHT ZCTAs (up to 2.8%
difference).
Visual inspection of Figure 8 depicting each of the CHT ZCTA
categories does not show a trend differentiating the lower
numbered CHT ZCTA categories from the higher numbered categories in terms of race/ethnicity percentages. Some CHT categories
show a higher proportion of typically underserved populations
than those living in the “0” CHT category, others show a lower
proportion of typically underserved populations in CHT ZCTAs than
in the “0” category, the “0” CHT ZCTA. The highest and lowest ethnic
and race percentages seem to show a distribution across the natural
occurring presence US populations.
The highest population percentages in CHT ZCTAs were as follows: “Whites” in categories “20” and “26” (New York City, New
York and Milwaukee, Wisconsin, > 88%), “African-American” in
category “13” (Indianapolis, Indiana and Rochester, Minnesota,
5.4%), “Asian” in category “19” (New York City, 16.6%), “Hispanic/
Latino” in category “16” (San Diego, California and Orange County
Anaheim, California, 34.6%), “Indigenous populations” in category
“12” (Ohio, 4.8 %), and “other” in category “16” (San Diego, Orange

County, California, 17.4%). The lowest percentages were as follows:
“Whites” in category “13” (Indianapolis, Indiana and Rochester,
Minnesota, 54.2%), “African-American” in category “26” (New York
City, 1.8%), “Asian” in category “20” (Milwaukee, Wisconsin, 3.3%),
“Hispanic/Latino” in category “10” (a total of 7 ZCTAs, 5.1%),
“Indigenous populations” in category “26” (New York City, New
York 0.15%), and “other” likewise in category “26” (2.8%).
Discussion
The focus of this study was to explore the US distribution, the
potential availability, of Certiﬁed Hand Therapists in the context of
US population characteristics using the most recent, US 2010
census data. The goal was to perform an initial step in the analysis
of the CHT workforce, providing baseline data needed for workforce planning to ensure that hand therapy as a specialization is
distributed in a manner that would make services available to
optimally meet the needs of the US population. The basis of our
workforce analysis was the 2016 ZIP codes of the workplaces of
CHTs in active status provided by the HTCC. PT and OT professions
were represented in our sample, 87% were OTs, 11.8% were PTs, and
the remaining 1.2% had both OT and PT degrees. The self-reported
age ranged between 27 and 86 years old with a median age of 49
years.
There were expected and unexpected ﬁndings. As expected for
a specialty profession, the 5572 CHTs covered only a small proportion (8.8%) of the total number (33,120) of US ZCTAs, thus
leaving 30,211 (91.2%) of the US ZCTAs without any CHTs. The
distribution was not uniform across the United States but seemed
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Fig. 5. US County population density map (number of population per square mile). ACS ¼ American Community Survey; NCHS CMF ¼ National Center for Health Statistics
Compressed Mortality File.

to follow population density distribution patterns. GIS mapping
showed that CHT work locations were more prevalent in the
eastern (mainly in the census divisions of New England, Middle
Atlantic, South Atlantic, East North Central, and East South Central
regions) than in the western side of the United States. Higher
numbered CHT ZCTA categories, with more CHTs per ZCTA, seemed
to concentrate around high-density population areas along the
East and West Coast and along major urban centers of the United
States. For instance, the largest clusters of CHTs, the “19 and 26”
CHT ZCTA categories, were in New York, NY, and two “16 CHT”
categories were in San Diego and Orange County, CA, respectively.
This was not unexpected as these areas tend to house large urban
health centers within an urban population that are more likely to
hire multiple CHTs.21,38 Some of the larger concentrations of CHTs
were also present in smaller size urban centers in the Midwest,
typically housing medical centers with a strong academic and/or
hand surgery presence; the “20 CHT” category was located in
Milwaukee, WI (population 590,000þ), and two “13 CHT” categories were in Indianapolis, IN (population 300,000þ) and
Rochester, MN (population 106,000þ).
Most CHTs, nearly 67%, worked either solo or grouped in small
concentrations of 1-3 CHTs per ZCTA across the United States, and
this was unexpected. This ﬁnding is also reﬂected in the mean of
1.92 CHTs/ZCTA for all categories. Two scenarios emerged from our
ﬁndings: for the areas covered by CHTs, the largest numbers of
CHTs are working in smaller concentrations, while covering a
greater percent of US population ZCTAs, and a smaller number of
CHTs are working in larger concentrations of CHTs in or near large
urban health centers, while covering a lower percentage of US

population. It is difﬁcult to estimate the full population impact of
the large CHT concentrations as the extent to which large hand
therapy centers are able to reach into communities external to their
own ZCTA area is unknown.
The population in ZCTAs with CHTs lived predominantly in urban areas (86.4%). CHTs in lower numbered CHT ZCTA categories
were more likely to serve a population residing in both rural or
urban cluster areas, whereas the population in CHT ZCTA categories
higher than 13 resided in urban settings exclusively. Our ﬁndings
are consistent with previous studies that showed that physicians
and allied health professionals were more likely to practice in urban versus rural areas.21,38 The 2015 HTCC salary39 survey also
supports our ﬁndings of the low CHT presence in rural areas with
only 11% of their surveyed CHTs reporting working in rural areas.
The ﬁndings from the 2015 HTCC Salary Survey39 differ from our
study ﬁndings by showing a larger percentage (57%) of therapists
practicing in suburban areas and a lower percentage (27.9%) in
urban areas. Generalizations derived from these comparisons are
limited because of the deﬁnitions of “urbanization” used, our study
using US Census deﬁnitions and population data, and the HTCC
Salary Survey relying on self-report data. Many factors may
contribute to the choice of work location by CHTs, but urban areas
have been shown to offer ﬁnancial incentives such as a high salary
to attract more health practitioners.21,38 Future studies will have to
explore the actual drivers used by CHTs to select work place locations. Be it salary, migration of the US industries with its labor force,
or interaction between the CHT presence and existing medical
referral sources, or the presence of supportive generalist OT and PT
rehabilitation facilities.
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US State CHTs per 100,000 Population 2016

Scales:
US 48 1:20,000,000
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Fig. 6. CHT State density map (number of CHTs per million population count).

Our study indicates that CHT service distribution shows similarities with service shortages reported in the literature regarding
poverty, rurality, and race and ethnicity.4-6 Our study found that the
population in the “1-26” CHT ZCTA categories had lower poverty
Table 1
CHT categories (labeled by the numbers of CHTs per ZCTA), count of ZCTAs in each
CHT category, total count of CHTs in each CHT category, and total US population
count per CHT category
ZCTA categories
(based on CHT count)

Number of ZCTAs
in each category

Number of CHTs
in each ZCTA
category

Total population
count per CHT
category

0
1
2
3
4
5
6
7
8
9
10
11
12
13
16
19
20
26
Total (CHT)
US total

30,211
1692
609
278
153
74
32
29
12
9
7
3
4
2
2
1
1
1
2909
33,120

0
1692
1218
834
612
370
192
203
96
81
70
33
48
26
32
19
20
26
5572

229,516,396
45,128,875
18,848,418
8,779,128
4,957,658
2,303,706
903,001
838,688
271,916
277,495
219,704
84,264
132,931
32,406
52,227
54,183
18,370
43,631
82,946,601
312,462,997

rates (ranging between 3.5% to 15%) than the poverty rates in the
“0” category CHT ZCTA (18.7%), and lower than the overall US
Census poverty rate (16.0%). A visual comparison of the graduated
circle map with US Census maps, however, shows that this is not
consistent across the US; for instance, CHTs are present in the highpoverty states of Louisiana, Mississippi, and Alabama, but are
almost not present in the Rio Grande Valley in Texas, or in areas of
South Dakota with high poverty rates.
Explanations of these differences across states may be sought
not only in poverty rates and population density but also in the
historical presence or absence of educational professional programs. Based on listings by the APTA, West Texas, close to the
underserved Rio Grande Valley, only has had an accredited PT
program since 1997, at the University of Texas at El Paso. New
Mexico only has one PT program, accredited since 1976, but it
is in the urban center of Albuquerque remote from the underserved in the south of the state. The University of South Dakota,
located in a mixed urban and rural community, has been
accredited for PT since 1993; CHTs in South Dakota all belong to
the “1 CHT” category serving this vast state. A historical presence
of educational programs in high poverty but also high-density
population areas could contribute to the larger presences of
CHTs in Louisiana, Mississippi, and Alabama. The Louisiana State
University Health Sciences Center had PT programs in New
Orleans and Shreveport since 1973, the University of Mississippi
at the Medical Center was accredited since 1975, and Alabama
with schools in Montgomery, and Birmingham, and Mobile had a
PT education presence since 1967. Our ﬁndings for CHTs may
support the ﬁndings by Wheat et al40 that family practice
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Table 2
Percent of the population in urban, urban clusters, rural areas, and in poverty for CHT categories 1-26; for CHT category 0 (no CHTs present) and for the 2010 US census
Populations

Urban %; 50,000
people or more

Urban cluster; 2500
up to 50,000 per area

Rural;
Less than 2500

Poverty

Proportion in ZCTAs with CHTs (categories 1-26)
Proportion in ZCTAs without CHTs (category 0)
Proportion in US population: 2010 census

86.4
66.1
71.5

6.9
10.4
9.4

6.7
23.6
19.1

8.2
18.7
16.0

ZCTA ¼ ZIP Code Tabulation Area.
Urban % ¼ Total population in urban ZCTA/total population ZCTA  100.
Urban cluster % ¼ Total population in urban cluster ZCTA/total population ZCTA  100.
Rural % ¼ Total population in rural ZCTA/total population in CHT ZCTA  100.

physicians trained in rural areas of Alabama are likely to return to
those areas for clinical practice after graduation.
Overall, CHT ZCTAs contain a higher percentage of White and
Asian populations as compared with US Census data, but the CHT
ZCTAs’ distribution does not show a systematic population pattern
for race and ethnicity. Future work force studies may assess the
possible interactions between the 3 factors, race/ethnicity, poverty
and rurality/urbanization, as driving forces for the choice of work
place location by CHTs.
Work force shortages and uneven distribution of health services are not unique to the CHT workforce but continue to be a
problem in the United States and worldwide. Improving service
delivery in traditionally medically underserved areas is an
important focus of US health policy.41 To organize its efforts of
improving health care equity, the Department of Health and
Humans Services has created designations that identify areas with
insufﬁcient numbers of health providers to meet the health needs
of the population. This includes the designation of Health Professional Shortage Areas (HPSAs) or Medically Underserved Areas
(MUAs).42 These designations take into consideration health status
of the population and barriers to health care access related to
ﬁnancial, racial/ethnic, linguistic, and cultural factors. Both
Medically Under-served Area and Health Professional Shortage
Area designations are based on population to primary care provider ratios; however MUAs are mainly based on supply of physicians. HPSAs include other non-physician health providers such
as nurses, dental hygienists, health service psychologists, clinical
social workers, marriage and family therapists, and licensed professional counselors.43
HPSA designation allows an area to be eligible to receive “federally employed or scholarship obligated health professionals.”42
Providing scholarships to train medical students interested in
serving underserved areas has been shown to be effective in
improving life expectancy of the population43 and increasing the
likelihood for these professionals to work in the underserved areas
of their original assignment beyond their period of obligatory
service,40,44 addressing the primary care physician shortage in an
evolving medical workforce.45 There are multiple federal programs or federally funded scholarships that offer incentives for
health professionals to practice in HPSAs.43 These include the

National Health Service Corp (Section 333, Public Health Service
[PHS] Act), National Health Service Corps Scholarship Program
(Section 338A, PHS Act), Mental Health Clinical Traineeship (Section 781 PHS Act), Physician Assistant Training (Section 783, PHS
Act, Nurse Practitioner /Nurse Midwifery Training (Section 822[a],
PHS Act). Unfortunately, Section 755 of the PHS, aiming to establish grants for OTs and PTs, was not funded by Congress. Thus,
currently, PTs or OTs are not included under any of these federal
incentive policies. The American physical therapy profession has
been advocating for passage of the Physical Therapist Workforce
and Patient Access Act of 2013 (H.R. 2342 and S. 1426) so that PTs
can be included in the provision of the National Health Service
Corp. Enactment of this legislation could facilitate the presence of
PTs and potentially increase the presence of CHTs in these underserved areas.46,47 Although these federal programs are not yet
available for PTs, OTs, and CHTs, a review of the goals and structure
of these government and other successful training programs40
may provide a blueprint to guide future grant mechanisms of
the American Society of Hand Therapists (ASHT), the HTCC, and
the American Hand Therapy Foundation (AHTF).
The ﬁnancial resources for training of CHTs are limited and are
currently not targeted to increase the workforce in underserved
areas and populations. The HTCC offers the Mary Kasch Hand
Therapy Certiﬁcation Scholarship to assist CHTs with the cost of
their specialization training.48 The American Hand Therapy Foundation has the “Mackin Grant for a Traveling Therapist” aimed to
fund a therapist to provide education to an area in need of such
education.49 However, the grant is typically requested and used to
fund travel and instructional expenses for hand therapists visiting
foreign countries in need, even though educational travel to US
regions with underserved populations is not excluded by the
granting mechanism. Coordinating and expanding these funding
sources could enlarge the CHT presence in domestically underserved areas and abroad. Such scholarships may provide opportunities and incentives for those generalist PTs and OTs living in
underserved areas to not only develop hand rehabilitation expertise but also to take steps toward obtaining the hand therapy certiﬁcation. This is especially pertinent for therapists living in the low
numbered CHT ZCTA categories, who may also be likely to work in
rural areas. Working in relative isolationdand our study showed

Table 3
Race and ethnic proportions (percent) in the population (Whites, Asians, African-Americans, Hispanics/Latinos, and Indigenous peoples) for CHT categories 1-26; CHT category 0
(no CHTs present), and for the 2010 US census
Populations

Whites, %

Asians, %

African-Americans, %

Hispanic/Latino, %

Indigenous, %

Proportion in ZCTAs with CHTs
Proportion in ZCTAs without CHTs
Proportion in US Population: 2010 Census

73.5
72.1
72.5

5.8
4.3
4.7

11
13.2
12.6

15.3
18.1
17.3

0.9
1.2
1.1

ZCTA ¼ ZIP Code Tabulation Area.
Race/ethnicity calculations: The same calculations were used for all race/ethnicity.
Proportion in ZCTAs with CHTs: White % ¼ Total White population in CHT ZCTA/total population in CHT ZCTA  100.
Proportion in ZCTAs without CHTs: White % ¼ Total White population in no CHT ZCTA/total population in no CHT ZCTA  100.
Proportion in US Population: 2010 census: White % ¼ Total White population US population/total US population  100.
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Fig. 7. Percent population in urban-rural residence (urban, urban cluster, and rural) and in poverty by CHT category (from 0 to 26 CHTs per ZIP Code Tabulation Area).
ACS ¼ American Community Survey; HTCC ¼ Hand Therapy Certiﬁcation Commission.

participation in scientiﬁc research51 by therapists preferring to live
in underserved rural areas.
Although an acceptable level of CHT shortage or oversupply
could not be established, our ﬁndings suggest that an increase in
CHTs work force is certainly warranted to address the 91% of US
ZCTAs without a CHT and improve equity in access to hand therapy
services in rural and/or impoverished populations. Opportunities to
improve hand therapy access in an economically realistic way may
present itself in the urban clusters where, with populations of 2500
up to 50,000 per area, the 2016 CHT presence was found to be low,
but where the population may include individuals who live in
poverty as well as those with means to pay for services.

that most CHTs practice in low CHT ZCTA categoriesdmakes on the
job interaction with established CHTs difﬁcult. Based on ﬁndings
reported by Bath et al,50 therapists working in rural areas may need
targeted outreach approaches because in their Canadian sample,
rural therapists were less likely to be members of their professional
PT organization adding to their isolation. It is not known if these
Canadian ﬁndings can be generalized to US PTs and OTs working in
small concentrations in rural areas, but the ﬁndings urge us to offer
and test the efﬁcacy of professional socialization interventions to
overcome isolation for the rural therapistsdsuch as current use of
social media by the ASHTdin addition to recruitment and education efforts to enhance specialized hand care and enhance
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Generalist OTs and PTs, who are more widely distributed across
the United States than CHTs, provide an excellent resource for the
possible expansion of hand therapy services to underserved areas.
Visual inspection of the workforce distribution maps provided by
the Bureau of Labor Statistics show that the OT distribution resembles that of the CHTs, which is understandable due to the large
proportion of OTs in the CHT population. PTs are more widely
distributed across the United States, in part due to their larger
numbers.26 Increasing the transition of generalist OTs and PTs into
the hand therapy community may offer secondary advantages of
improving the age distribution of the CHT population by adding a
much needed inﬂux of younger therapists. Both professions have
been experiencing a substantial inﬂux of new graduates to ﬁll their
overall ranks and show increases in the proportions of younger age
groups. Although the 2015 PT workforce data report indicates a
mean increase in age of the PT workforce from 39.4 in 2000 to 44.1
in 2013, the APTA still reported that millennials (individuals born
after 1982) constitute 31% of PTs and 37% of PTAs.52 The AOTA 2015
work force survey (AOTA 2015 Salary and Workforce Survey, AOTA
2015)53 reported a decline in the median age of the OT workforce
from 41 to 39, at its youngest age since 2000. Simply adding
younger individuals to ranks of CHTs will ensure the continuation
of the profession for the foreseeable future; however, efforts still
will be required to increase the presence of CHTs in underserved
areas, a shortage problem currently shared by both PTs and OTs.
Our study included all 2016 CHTs comprising the 5071 OTs
(87.6%), 684 PTs (11.0%), and 30 combined PT/OT licensed therapists
(0.05%) in the United States, an almost 8:1 proportion of OTs vs PTs.
Collaborative efforts by OTs and PTs encouraging their generalist
practitioners to join the specialization will beneﬁt access to hand
therapy, given the broader geographic national distribution of OTs
and even more so of PTs. Future investigations are needed to study
barriers to PT hand specialization, be it the hand therapy perception
as a career path by PTs, salary issues, or possible hiring and practice
by instituted by employers.
Past CHT workforce development has shown the ﬂexibility of
CHTs to make changes in health care delivery to serve needs of the
US populations. Fess,54 comparing survey results of 1978 and 1989
CHT work force analyses, found that in 1987, most hand therapists
worked in hospitals, followed by employment in physician’s ofﬁces,
settings usually located in urban areas. This practice landscape had
changed dramatically in 1989, where most CHTs worked in
therapist-owned practices, possibly closer to areas of residence of
patients not only in urban but also in urban cluster areas. Another
shift in typical workplace setting and subsequent location has
become evident today; there has been a continued shift away from
therapist-owned practices and back toward hospitals and now also
toward corporate ofﬁces that may employ 1 or 2 therapists at each
speciﬁc location. The 2015 HTCC report of the HTCC Salary and
Beneﬁts Survey showed that 47% of the CHTs surveyed worked in
hospitals, 19% in physician owned practices, and 13% in corporateand therapist-owned practices.39 This ﬁnding from the HTCC salary
survey raises the question of whether corporate ownership has
contributed to the larger than expected numbers of CHTs working
in small concentrations that we found in this study. If so, perhaps
working with the networks of corporate entities may open doors to
expand hand therapy services into urban cluster areas, offer professional socialization into the hand therapy community for
generalist OTs and PTs, decreasing CHT isolation, while accommodating a wider representation in typically underserved populations.
Changing of disease prevalence and advances in medical treatment may also have inﬂuenced past CHT workforce development
that still may resonate today. One reason that Louisiana may still
have a relatively high concentration of CHTs in a region high in
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poverty may be the long-standing presence hand therapists have
had in the state associated with the treatment of patients with
Hansen’s disease.55 In 1894, when the Louisiana Leper Home began
receiving its ﬁrst patients, it was necessary to place patients in
quarantine, and thus, the Louisiana Leper Home caring for patients
with leprosy, was placed about 16 miles away from Baton Rouge, in
rural Carville, in an old plantation home along the Mississippi. In
1966, Paul Brand established the famous hand surgery and rehabilitation center in Carville that included living quarters for the
patients suffering with acute or late effects of Hansen’s disease, just
as he had previously done for this type of patient doing humanitarian work in India. Hansen’s disease is still present in Louisiana,
California, Florida, Texas, Louisiana, New York, Massachusetts, and
Hawaii.55 Patients with eye, hand and foot problems subsequent to
Hansen’s disease, are still seen throughout the US. If recognized and
diagnosed early, effective medications have improved treatment of
the disease preventing its aftermath of disabilities and obviating
the need for patients to be kept in quarantine. The National Hansen’s Disease Programs,55 devoted to the diagnosis, treatment, and
research of Hansen’s Disease is now located in Baton Rouge, Louisiana, in an urban setting, as are its supporting clinics are located
throughout the United States in the still affected states. The National Hansen’s Disease Museum,55 located on the old premises of
the Hansen’s Disease Center in Carville, is now a museum to remind
us of the disease and the good works done by all who created the
Center. Educational programs are now needed and in place to
educate the health care professionals including OTs, PTs, and CHTs
about the early detection and treatment of this almost forgotten
disease.55
Our study did work under certain premises and limitations. Our
study did not identify concerted efforts or publications that
addressed the topic of population ﬂuency or insurance ﬂuency as a
parameter in CHT workforce planning. Migration of the US population has caused shifts in population counts. Our data show that
the CHT presence is low in areas that showed population gains from
2008 to 2014 located in the middle USA, warranting further
research for proactive workforce planning.33 This study is the ﬁrst
to document the geographic distribution of the certiﬁed hand
therapy workforce, so that it cannot be determined if increases in
insurance rates through the Affordable Care Act may also have
contributed to the wider than expected distribution of CHTs or has
increased the CHT presence in poverty areas over time. Our study
was conducted under the premise that the presence of CHTs in a
population would automatically correlate to access in care, which
may or may not be the case, requiring further study. Our study also
was conducted under the premise that specialization in hand
therapy translates to better care and better patient outcomes.
Although literature exists conﬁrming the positive impact of
specialization on outcomes in medicine,56-59 such studies still need
to be conducted for the specialization of hand therapy.
This study assessed the potential availability of certiﬁed hand and
upper limb care through the presence of CHTs. Other possible resources have not been included in the analysis, such as members of
the ASHT who are not CHTs, or OTs and PTs with upper limb experience, who are not part of the hand therapy community. For instance,
the relatively low number of PTs may be a result of the specialization
process offered by the APTA, recognizing clinical specialization in 9
specialties, including orthopedic physical therapy (since 1981).
Conclusions
Workforce analysis is a complex multistep process that analyzes
population demand and therapist supply in the context of environmental factors such as the economy, health policies, and other
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drivers of population health. This study provided a foundational
baseline snap shot of the distribution, the potential availability, of
the current CHT workforce and characteristics of the US population,
residing near CHT workplaces. Although the study does not account
for contextual factors that drive the demand and supply of CHTs
and does not include all OTs and PTs who may take care of patients
with upper limb problems, it provides a clear picture of where
CHTs, recognized for their specialization, are practicing and the
type of population they may serve in terms of rurality/urbanization,
poverty rates, and racial/ethnic characteristics. This 2016 CHT snap
shot will allow CHT health services researchers, the ASHT, HTCC
and the AHTF leaderships, to use a baseline availability of CHTs
across the United States in the context of population characteristics,
as the profession navigates potential upcoming health policy
changes. Further studies are needed to optimize the transition of
generalist OTs and PTs into the CHT community, optimize service
delivery, affordability, and patient access and utilization, of this
specialized profession, and guide hand therapy as the conﬂuence
between OT and PT practice into the future.
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JHT Read for Credit
Quiz: #500

Record your answers on the Return Answer Form found on the
tear-out coupon at the back of this issue or to complete online
and use a credit card, go to JHTReadforCredit.com. There is
only one best answer for each question.
#1. As compared to AROM and grip strength this study focused on
a. PROM and pinch power
b. pain and ﬂexion contractures
c. activity limitations and quality of life
d. ﬂexion lags and suture line hypersensitivity
#2. The study population consisted of ________ patients
a. 30
b. 20
c. 10
d. 50
#3. Patients sustained injuries to tendons in
a. zones I through V

b. zone II
c. zone III
d. zones I and II
#4. Therapy was a version of the ___________ method
a. Evans
b. Hunter
c. Kleinert
d. Mayo Clinic
#5. In general most patients reported good functional outcomes
a. false
b. true
When submitting to the HTCC for re-certiﬁcation, please batch your
JHT RFC certiﬁcates in groups of 3 or more to get full credit.
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Appendix 1. Deﬁnitions and explanations
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set of blocks is included as urban because they most likely are
comprised residential areas, commercial/retail, schools, and parks.

Postal ZIP codes and US Census ZCTAs
Zone Improvement Plan (ZIP) codes are a system of postal codes
used by the United States Postal Service since 1963. The term was
chosen to suggest that the mail is sorted and travels more efﬁciently, “zipping along”, when senders use the code with the postal
address. Beginning with the 2000 US Census, ZIP Code Tabulation
Areas (ZCTAs) have been produced by the United States Census
Bureau to incorporate demographic and socio-economic data into a
geographic approximation of the ZIP code. ZIP codes are trademarked by the US postal service; ZCTAs are trademarked by the US
Census.
ZCTAs are constructed using spatial aggregations of US Census
blocks, whose outside boundaries approximate the boundaries of
the ZIP code which contains them. ZCTAs possess many of the same
demographic and socio-economic data ﬁelds found in higher-level
Census geographies such as the census tract and county, which are
also based on the Census block. Usually, the aggregated counts are
large enough to provide valid sample sizes for the American
Community Survey (ACS). ZCTAs are useful in health outcomes and
services research because hospital discharge data are often available only by ZIP code due to conﬁdentiality concerns. Professional
association membership data may also be only available at the ZIP
code level. For descriptive and analytical purposes, it is the best
practice to use the same observational and reporting spatial units
when studying and modeling geographic associations.
References
http://www2.census.gov/geo/pdfs/reference/geodiagram.pdf
http://www.census.gov/geo/reference/zctas.html
US Census deﬁnition of urban, Urban Clusters (UC), and rural area
designation
People living in areas of 50,000 people or more are designated
as living in urban areas (UAs). People living in areas with populations from 2,500 up to 50,000 are designated as living in urban
clusters (UCs). Those who are not designated as living in UAs or UCs
are classiﬁed as rural. A density threshold for population and area is
used to determine “urbanness.” To be identiﬁed as urban, a US
block e the smallest enumeration zonee must have 1,000 or more
people per square mile. After these blocks have been identiﬁed,
another pass is made that selects all those blocks with 500 people
per square mile from the ﬁrst group of identiﬁed blocks. This ﬁnal

References
https://www2.census.gov/geo/pdfs/reference/GARM/Ch12GARM.
pdf
http://www2.census.gov/geo/pdfs/reference/ua/Deﬁning_Rural.
pdf
US Census deﬁnition used for poverty percentage calculations
Beginning in 1980 (using 1978 as a base), the US Census has
calculated annual poverty thresholds based on household composition. Poverty tables for each year take into account the numbers
that make up the household. These numbers can include the
number of relatives, children, in addition to the age of the householder(s), below or above the age of 65 years. If the family or
household income of a given size and composition is below the
threshold value for the family at that size and composition, then the
family/household is considered below the poverty level. Ratios and
percentages above and below the threshold value can also be
calculated. The US Census poverty thresholds are geographically
invariant across the United States, but adjusted for inﬂation
annually.
Reference
https://www.census.gov/topics/income-poverty/poverty/guidance/poverty-measures.html
US Census deﬁnitions used for race and ethnicity percentage
calculations
The US Census uses deﬁnitions of race and Hispanic origins
from the Ofﬁce of Management and Budget. Beginning with the
2000 Census, respondents could self-identify their racial and
ethnic origins. Individuals could identify themselves as one race
only or a combination of races. The majority of respondents
identify themselves as one race only, but there is also a category
for 2 or more races. The Hispanic (or Latino) designation is for
those individuals whose cultural and ethnic origins are from Cuba,
Mexico, Puerto Rico, Central America, and South America regardless of race.
Reference
https://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf

