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Figure 5.28. Exposures Among NYS OHCN Patients Working in the 
Public Administration Industry, by Patient Type

Figure 5.28. Exposures among NYS OHCN patients 
working in the public administration industry, by 
patient type. Among the patients working in the public 
administration industry, there were 11,856 exposures 
identifi ed of which 66% (n=7,832) were group screen-
ings. Th irty percent of the exposures (n=1,791) among the 
symptomatic patients were to mineral and inorganic dusts 
of which 996 were to non-specifi ed dusts. Th ese exposures 
were primarily associated with the WTC (data not shown). 
Another 20% of the exposures among the symptomatic 
patients were to ergonomic factors, of which 377 were to 
repetitive motion and 180 were to stress. Among the group 
screening patients who worked in the public administra-
tion industry, 27% (n=2,135) were screened for exposures 
to microorganisms. Th ese were primarily non-specifi ed 
infectious agents. Another 23% were screened for expo-
sures to miscellaneous inorganic compounds, primarily 
non-specifi ed irritant gases; and 21% were screened for 
exposures to pyrolysis products, specifi cally combustion 
products, fumes and smoke inhalation. 
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Occupations
 Managerial and Professional Specialty 
Occupations 
(Codes 003-199)
Figure 5.29. Number of NYS OHCN patients working 
in managerial and professional specialty occupations, 
by patient type. Th ere were 5,243 patients employed in 
the managerial and professional specialty occupations. 
Th ere were 2,110 patients employed in executive, 
administrative and managerial occupations, of which 33% 
were group screenings; and 219 natural scientists of which 
54% were group screenings. Health treating occupa-
tions include physicians and dentists, along with nurses, 
pharmacists and therapists. Th ere were 633 patients in 
these occupations of which 31% were group screenings. 
Teachers accounted for 1,473 patients of which 23% were 
group screenings.

Figure 5.30. Diagnoses among NYS OHCN 
symptomatic patients working in managerial and 
professional specialty occupations. Th ere were 
9,658 diagnoses of which most were diseases of the 
musculoskeletal system (23%) primarily peripheral 
enthesopathies (n=935) and diseases of the respiratory 
system (19%) primarily asthma (n=419). Among the 
diff erent occupational groups within this category, those 
in professional specialties experienced primarily diseases 
of the musculoskeletal and respiratory system; and 
natural scientists, health treating professionals and 
teachers primarily experienced diseases of the respiratory 
system. Exposures were primarily to mineral and organic 
dusts, miscellaneous chemicals and materials, and to 
ergonomic factors (data not shown).

Figure 5.29. Number of NYS OHCN Patients Working in Managerial and 
Professional Specialty Occupations, by Patient Type

Figure 5.30. Diagnoses1 Among NYS OHCN Symptomatic Patients 
Working in Managerial and Professional Specialty 
Occupations

1 Excludes V-codes for 1,329 professional specialty, 170 scientists, 376 health 
treating, 178 teachers, and 382 other professionals
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Figure 5.31. Diagnoses Among NYS OHCN Patients Working in 
Technical, Sales and Administrative Support Occupations, 
by Patient Type

 Technical, Sales and Administrative 
Support Occupations 
(Codes 203-389)
Th ere were 5,139 patients employed in this category of which 
1,322 were technicians and related support occupations 
including health technologists and science technicians; 483 
were in sales occupations, and 3,334 were in administrative 
support occupations including clerical. Of these patients, 
24% were group screenings.

Figure 5.31. Diagnoses among NYS OHCN patients 
working in technical, sales and administrative support 
occupations, by patient type. Th ere were 10,238 diagnoses 
among these patients, of which 15% were group screen-
ings. Th e majority of the patients experienced diseases of 
the musculoskeletal system (n=2,999), followed by diseases 
of the respiratory system (n=1,636) and the nervous system 
(n=1,551). Th is was similar for all occupational groups within 
this category. Exposures were primarily to ergonomic factors, 
mineral and inorganic dusts, microorganisms, and miscella-
neous chemicals and materials (data not shown).
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Service Occupations 
(Codes 403-469)
Th ere were 10,199 patients employed in this category of 
which 230 were in private household occupations, 6,501 
were protective service occupations, and 3,468 were service 
occupations, except protective and household. Of these 
patients, 65% were group screenings.

Figure 5.32. Diagnoses among NYS OHCN symptomatic 
patients working in service occupations. Among these 
patients, there were 5,635 diagnoses and 8,928 V-codes. 
Patients employed in private household occupations (in-
cluding cooks, housekeepers and child care workers) and in 
general service occupations including food preparation, health 
service, cleaning service and personal service, were primarily 
diagnosed with musculoskeletal diseases (34% and 31%, 
respectively). Th ose in general service occupations 
experienced primarily disorders of the back (n=330). 
Patients employed in the protective services were diagnosed 
primarily with respiratory diseases (45%) primarily asthma 
(n=143), respiratory conditions due to chemical fumes and 
vapors (n=68) and pleurisy (n=66). Th e majority of those 
employed in protective services were seen as group screening 
patients (66%). Exposures were primarily mineral and 
inorganic dusts, ergonomic factors, and miscellaneous 
chemicals and materials (data not shown).

 Farming, Forestry and Fishing Occupations 
(Codes 473-499)
Th ere were 2,029 patients employed in farming, forestry 
and fi shing occupations. Of these patients, 77% were group 
screenings. Diagnoses and exposures were very similar to 
those identifi ed among those in the agriculture, forestry and 
fi shing industry (Figures 5.5 and 5.6).

1 Excludes V-codes for 142 private household, 6,896 protective services, 
and 1,890 service occupations

Figure 5.32. Diagnoses1 Among NYS OHCN Symptomatic Patients 
Working in Service Occupations
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Figure 5.33. Diagnoses1 Among NYS OHCN Symptomatic 
Patients Working in Precision Production, Craft and 
Repair Occupations

Precision Production, Craft and 
Repair Occupations 
(Codes 503-699)
Th ere were 13,726 patients employed in precision 
production, craft and repair occupations, of which 59% 
were group screenings.  Th ere were 2,367 mechanics and 
repairers of which 58% were group screenings; 8,811 
patients employed in construction trades of which 59% 
were group screenings; 142 employed in extractive 
occupations of which 24% were group screenings; and 
2,406 employed in precision production occupations in-
cluding machinists, sheet metal workers, dressmakers 

and butchers, of which 61% were group screenings.

Figure 5.33. Diagnoses among NYS OHCN symptom-
atic patients working in precision production, craft and 
repair occupations. Among these patients, there were 
10,436 diagnoses and 10,406 V-codes. Th e primary 
diagnoses were respiratory diseases, although the type of 
disease varied by the type of occupation. Mechanics and 
repairers, the construction trades, and precision production 
occupations were diagnosed mostly with asbestosis (11%, 
12%, and 8%, respectively, of all respiratory diseases), 
pleural plaques (11%, 22%, and 18%, respectively), and 
asthma (6%, 4% and 5%, respectively). Extractive 
occupations were diagnosed principally with chronic 
bronchitis (19% of all respiratory diagnoses). Th ey were 
also diagnosed with a relatively high percent of nervous 
system diseases, primarily noise-induced hearing loss. 
Exposures among these occupations were similar to those 
in the construction industry (Figure 5.10).

1 Excludes V-codes for1,581 mechanics, 7,629 construction, 29 extractive 
occupations, 1,167 precision production occupations
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Figure 5.34. Diagnoses1,2 Among NYS OHCN Patients Working 
as Operators, Fabricators and Laborers, by Patient Type

Operators, Fabricators and Laborers 
(Codes 703-889)
Th ere were 9,227 patients employed as operators, fabricators 
and laborers of which 49% were group screening patients. 
Th ere were 3,771 machine operators, assemblers and in-
spectors of which 47% were group screenings; 1,254 motor 
vehicle operators of which 18% were group screenings; 665 
other transportation occupations including rail and water 
transportation and material moving equipment operators 
of which 84% were group screenings; and 2,761 handlers, 
equipment cleaners, helpers and laborers of which 52% were 
group screenings.

Figure 5.34. Diagnoses among NYS OHCN patients work-
ing as operators, fabricators and laborers, by patient type. 
Excluding V-codes, patients in these occupations experienced 
primarily respiratory diseases, diseases of the musculoskeletal 
system and of the nervous system. 

Th ere were 4,777 diagnoses among machine operators of 
which 14% were group screenings. Twenty-three percent of 
the diseases experienced by machine operators were respira-
tory with 246 diagnoses of asthma and 182 diagnoses of 
respiratory conditions due to chemical fumes and vapors. An-
other 22% of the diseases experienced by machine operators 
were of the musculoskeletal system including 312 diagnoses 
of peripheral enthesopathies, 146 diagnoses of other disorders 
of the synovium, tendon and bursa, 120 unspecifi ed disorders 
of the back, and 106 other disorders of soft tissues. Nineteen 
percent of the diseases experienced by machine operators 
were of the nervous system with 359 diagnoses of carpal tun-
nel syndrome and 316 diagnoses of noise-induced hearing 
loss. Th e primary exposure among machine operators was to 
ergonomic factors (n=1,003), followed by microorganisms 
(n=997), hydrocarbons (n=523), mineral and inorganic dusts 
(n=206), and physical factors (n=497) (data not shown).

1 Excludes V-codes for 407 machine operators, 783 motor vehicle operators, 
21 transportation operators, 128 material moving operators, 776 laborers

2 Excludes V-codes for 1,959 machine operators, 178 motor vehicle operators, 
396 transportation operators, 476 material moving operators, 1,277 laborers
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Excluding V-codes, there were 2,617 diagnoses among motor 
vehicle operators of which 10% were group screenings. Motor 
vehicle operators experienced many of the same conditions as 
machine operators with 27% of the diagnoses involving the 
musculoskeletal system, and 18% of the respiratory system 
and of the nervous system. Th e specifi c disease diagnoses were 
very similar to the machine operators. Exposures to motor 
vehicle operators were primarily to physical factors (n=176), 
ergonomic factors (n=172) and mineral and inorganic dusts 
(n=121) (data not shown).

Th ere were 482 diagnoses among transportation workers, 
excluding V-codes, of which 59% were group screenings. 
Transportation workers primarily experienced diseases of the 
circulatory system with 86 diagnoses of hypertension and 
28 coronary atherosclerosis. Another 19% of the diagno-
ses among transportation workers were endocrine diseases 
including 68 diagnoses of hypercholesterolemia and 20 
diagnoses of diabetes. Th ese were exclusively among group 
screening patients. Eighteen percent of the diagnoses among 
transportation workers were of the respiratory system, al-
though there was not any particular disease diagnosed among 
this group of workers. Transportation workers were almost 
exclusively exposed to miscellaneous inorganic chemicals 
(n=452).

Th ere were 447 diagnoses among material moving oc-
cupations, excluding V-codes, of which 24% were group 
screenings. Over a quarter of these patients (26%) were 
diagnosed with respiratory diseases which were primarily 
asthma (n=19), asbestosis (n=15) or pleurisy (n=17). Twenty-
two percent of these patients were diagnosed with diseases of 
the nervous system almost all being noise-induced hearing 
loss. Exposures to those in material moving occupations were 
to microorganisms (n=357), mineral and inorganic dusts 
(n=166), and physical factors (n=144) (data not shown).

Excluding V-codes, there were 1,822 diagnoses among 
handlers, equipment cleaners and laborers of which 27% 
were group screenings. Twenty-fi ve percent of these patients 
were diagnosed with respiratory diseases primarily asbestosis 
(n=65) and pleurisy (n=68). Sixteen percent were diagnosed 
with diseases of the musculoskeletal system and 15% were 
diagnosed with diseases of the nervous system, primarily 
noise-induced hearing loss. Patients in these occupations ex-
perienced exposures to mineral and inorganic dusts (n=947), 
metals and metalloids (n=398), physical factors (n=348) and 
ergonomic factors (n=316).

References:
1  Standard Industrial Classifi cation Manual. 1987. Executive Offi  ce 
of the President. Offi  ce of Management and Budget.

2  U.S. Offi  ce of Federal Statistical Policy and Standards. 1980. 
Standard Occupational Classifi cation Manual, 1980. 
Washington, DC: U.S. Government Printing Offi  ce.
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Chapter 6.  New York State Workforce

Th e patients seen by the NYS Occupational Health Clinic 
Network represent a unique subset of the New York State 
working population. Th is chapter describes the NYS work-
force and some of the health issues faced by this population. 
Comparisons to the Clinic Network population are made, 
where applicable. 

In 2003, New York State (NYS) had over 8,726,000 full-time 
employees – with approximately 3.4 million in NYC and 
5.4 million in NYS outside of New York City (NYC).1 Th e 
number of workers has varied over time (Figure 6.1). It is 
often useful, for purposes of analysis, to divide the state into 
two regions: NYC and the rest of New York State (all regions 
of the State excluding the 5 boroughs of the City) due to dif-
ferences in demographics and types of occupations between 
the two regions. 

Figure 6.1. Number of Full-Time Employees in NYS, 1988-2003

Figure 6.2. Percent of Civilian Employment, by Race, for NYS without 
NYC, NYC, the US and the NYS OHCN, 2002

Race and Ethnicity
Th e NYS working population, excluding NYC, is 
predominantly White (Figure 6.2). In the past few years, 
there has been a slight increase in the percent of other races 
including African Americans and those of Hispanic origin 
(data not shown). In 2002, NYS without NYC had a slightly 
higher percent of working females (47.4%), teenagers (2.1%), 
and older workers (3.6%) than in the United States (46.7%, 
1.8%, and 3.2%, respectively). Approximately 6% of 
workers in NYS, excluding NYC, were self-employed and 
21% worked in part-time jobs (data not shown).2 Th e 
Clinic population mimics the US population.

Th e NYC working population is much more ethnically 
diverse than the rest of the state (Figure 6.2) with a much 
higher percent of African Americans, other races, and those of 
Hispanic origin than the rest of NYS and the U.S. working 
populations. In 2002, approximately 7% of NYC workers 
were self-employed and almost 14% worked in part-time 
jobs. NYC had a slightly higher percent of working females 
(48.5%) and older workers (4.0%) than the United States 
(46.7% and 3.2%, respectively). Only one percent of the 
NYC working population were teenagers (16 to 17 years old), 
which was lower than the national percent of 1.8% (data 
not shown).2

*Clinic Network includes data from 1988-2003
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Hispanics and Foreign-born
In NYS, a large percent of the workforce is foreign-born and/
or Hispanic, particularly in comparison to the rest of the US. 
In 2000, New York had 2.9 million Hispanic residents. Th e 
largest Hispanic population in the nation resides in NYC 
where there are more than 1.1 million Hispanic workers. 3 
Among Hispanic men, 30% are employed in private house-
holds and 22% in retail trade; among Hispanic women, 
over 35% are employed in private households and over 32% 
are employed in the manufacturing industry.3 Compared 
to Whites in NYS, Hispanic workers in NYS account for a 
disproportionate percentage of those working in service oc-
cupations and as machine operators and laborers (Table 6.1). 

In NYS, Hispanic workers experience approximately six 
percent of recorded work-related injuries and illnesses com-
pared to 12% in the US and 16% of the traumatic fatalities.1 
Hispanics make up 7% of the NYS OHCN population. 
Respiratory diseases accounted for 26% of the disease condi-
tions experienced by the Clinic Hispanic population, and 
musculoskeletal diseases accounted for 25% of their disease 
conditions. Over 41% of the Clinic Hispanic population was 
employed in the services industry.

In 2002, more than 40% of the US Hispanic population 
was foreign-born.4 Foreign-born men are more likely to 
be in the labor force (81%) than native-born men (72%).2 
Foreign-born workers are employed primarily in management 
occupations (27%), followed by service occupations (23%) 
and sales and offi  ce occupations (18%).2 Th e median earning 
of foreign-born workers is approximately 75% of that of their 
native-born counterparts.2 

Table 6.1. Percent Distribution of NYS Employed Persons 
by Occupation and Race, 2002

Occupation White
African

American Hispanic

Executive, administrative, managerial 16.6 10.8 8.0

Professional specialty 18.5 13.3 8.9

Technicians and related support 2.8 2.5 1.8

Sales 11.6 8.3 9.8

Administrative support, 
including clerical 14.1 16.0 11.9

Service 14.9 29.1 28.7

Precision production, craft 9.3 6.2 10.1

Machine operators, assemblers, 
inspectors 3.6 3.9 7.5

Transportation and material moving 3.9 5.7 6.0

Handlers, equipment cleaners, 
helpers, laborer 3.0 3.9 5.7

African-Americans
Approximately 15% of the NYS workforce is African Ameri-
can, compared to 11% nationally. Th is percentage varies 
substantially between NYC where approximately 26% of the 
workforce is African American, compared to the remainder 
of NYS where only 8% of the workforce is African American. 
In NYS, African Americans work primarily in services oc-
cupations and in administrative support (Table 6.2). Slightly 
less than a quarter of African Americans employed in NYS 
work in managerial and professional specialty occupations. 
Between 1992 and 2002, African Americans experienced 6% 
of all work-related fatalities, statewide, but 23% of the work-
related fatalities in NYC (excluding events from September 
11, 2001).5 African Americans made up 7% of the clinic 
population in NYS outside of NYC, but 19% of the clinic 
population in NYC (Figure 2.9).
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Age
Older Workers
Th e percent of older Americans working has been on the in-
crease in the past few years. Th e hazards encountered by older 
workers are similar to those faced when they were younger; 
however, the injuries experienced are often more severe and 
require longer recovery times.6,7 Currently, 60% of those aged 
55 to 64 are in the labor force, and 14% of those aged 65 
years and older are working. On average, over 10,000 workers 
55 to 64 years old and over 1,400 workers 65 years and older 
in NYS are reported with a work-related injury or illness.1 
Th e percent of workers aged 55 to 64 reported with work-
related injuries and illnesses in NYS is higher than the 
national average, while the percent of workers aged 65 years 
and older with work-related injuries and illnesses is 
approximately the same as nationwide fi gures.

Over one-fourth of the NYS OHCN patient population was 
55 years of age or older during their initial visit. Half of these 
patients were seen as part of screening programs. Diagnoses 
among the 55 to 64 year olds were primarily diseases of the 
respiratory system (33%), of the musculoskeletal system 
(15%) and of the nervous system (14%). Among those 65 
years and older, diagnoses were primarily diseases of the re-
spiratory system (45%) and of the circulatory system (11%), 
and neoplasms (9%).

Teen Workers
Young workers are believed to be at increased risk of 
occupational injury due to limited job knowledge, 
training and skills.8 Th is limited knowledge may result 
in young workers performing tasks outside their usual 
assignments, being unfamiliar with work requirements and 
safe operating procedures, and being unaware of their legal 
rights. Youths may also be at increased risk of injury from 
chemical and other physical exposure risks at work. Th e rapid 
growth often occurring in the teen years may increase their 
risk for harm from exposures to hazardous substances or 
that may disrupt the function and maturation of their 
organ systems.9 

It is estimated that between 70 to 80 percent of teens have 
worked for pay at some time during high school.9 On average 
in NYS, approximately 3,000 workers 19 years of age and 
younger are reported with work-related injuries and illnesses. 
For the most part, the NYS OHCN does not encounter 
many youths. One-quarter of the patients under 19 years 
of age were seen for environmental conditions, and 70% of 
the young occupational patients were seen as part of group 
screenings. Diagnoses for this group were primarily 
respiratory diseases.

Women in the Labor Force
Women make up about 47% of the workforce in NYS. Th is 
percent has been relatively stable since 1996 and is consistent 
between NYC and the rest of NYS. Overall, among working 
age women, the level of educational attainment has increased 
substantially from about 1 in 10 women holding college de-
grees in 1970 to 3 in 10 women.10 Nationally, about 26% of 
employed women worked part-time, and 5.6% were multiple 
jobholders.10

Women in NYS are primarily employed in administra-
tive support occupations (22.6%), professional specialties 
(20.9%), and service occupations (21.4%).1 Nationally, 
Hispanic and African American women were more likely than 
White or Asian women to work in the service occupations.10 

Almost 40% of women in NYS are employed in the services 
industry, 20% in government and 16% in trade.1

Overall, women have a lower share of occupational injuries 
and illnesses experiencing only eight percent of the work-
related traumatic fatalities and 37% of the work-related inju-
ries and illnesses in New York.1 Th is diff erence is partially 
explained by the diff erences in the occupations and industries 
of employment for males and females. In 2003, musculosk-
eletal injuries were the leading source of workplace injuries 
nationwide among females.11 In the NYS OHCN popula-
tion, there were twice as many women as men diagnosed with 
diseases of the musculoskeletal system, accounting for 29% 
of all diagnoses among women and only 11% of all diagnoses 
among men (excluding V-codes). Specifi cally, women 
accounted for 73% of the carpal tunnel syndrome diagnoses 
and 72% of the disorders of muscles and tendons and 
their attachments.
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Minimum-Wage Workers
According to the Current Population Survey estimates for 
2004, there were 4,009,000 workers in NYS paid hourly 
rates. Of those, 128,000 were paid below 70% minimum 
wage of $5.15 per hour.1 About four percent of women 
reported earning wages at or below minimum wage compared 
with about two percent of men. Among all workers paid 
hourly rates, nine percent were 16 to 19 years of age, and four 
percent were 65 years and over. In both of these age groups, 
there was a higher percent of women than men earning at or 
below minimum wage – 12% vs. 7% of 16 to 19 year olds 
and 6% vs. 2% of those 65 years and over. 

Over three-fourths of minimum wage workers were in service 
occupations – primarily food preparation and serving (59%) 
and personal care (8%). Another 7% were employed in sales 
occupations. By industry, 62% of minimum wage workers 
were employed in leisure and hospitality industries, 8% in 
retail trade, and 7% in education and health services.12

Low Income Workers
Approximately two million individuals, or 11% of the NYS 
population, do not have access to basic medical care. Th is 
could be due either to the lack of available primary care, 
uninsurance or unaff ordability.13 In NYS, there is a system 
of Community Health Centers that provides primary care 
to underserved communities including low-income families, 
migrant workers, and farm workers. Approximately 74% of 
the patients served by the Community Health Centers are 
minorities, and 69% are at or below the federal poverty lev-
el.14 Th e Clinic Network ensures no worker is turned away by 
using a sliding-fee scale for patients without health insurance 
or who are unable to pay for clinical services.

High-Risk Industries and Occupations
Table 6.2 displays the average percent of employment, by 
industry, for each of the New York geographic regions and for 
the United States, as comparison, for 1996 through 2002*. A 
large percent of the population are employed in the services 
and retail industries. In NYS excluding NYC, a higher per-
cent of individuals are employed in the public administration 
industry, compared to the rest of the country; while in NYC, 
a higher percent of workers are employed in the transporta-
tion, communication and utilities industries than in the rest 
of NYS and the United States. Between 1998 and 2003, there 
has been an overall decline in the number of manufacturing 
and wholesale trade businesses and employees in NYS, while 
most other industries have increased both the number of 
establishments and the number of employees.15,16

*For comparison purposes, the distribution of employment among the 
Clinic Network Patients is included.

Table 6.2. Percent of Employment, by Industry, 
1996-2002 – US, NYS without NYC and NYC21

Employment

Clinic 
Network 
Patients

NYS 
w/o 
NYC NYC 

Entire
NYS US 

Agriculture 4.1 1.9 0.2 1.2 2.5

Mining 0.3 0.1 0.0 0.1 0.4

Construction 22.6 5.9 5.0 5.7 6.8

Manufacturing 13.2 14.1 8.4 10.9 15.0

Transportation, 
Communication, 
Utilities

11.1 7.5 9.1 7.6 7.2

Wholesale Trade 0.7 3.8 3.0 3.2 3.9

Retail Trade 1.9 15.9 15.1 15.7 16.9

Finance, Insurance, 
Real Estate 1.4 7.0 11.1 8.3 6.6

Services 22.9 38.2 45.4 42.4 36.1

Public 
Administration 21.6 5.4 4.0 4.8 4.5
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Table 6.3. Five-year Average Fatality Rate, by Industry, 
1995-1999 – US, NYS without NYC and NYC

According to the US Bureau of Labor Statistics (BLS), 
190,000 New Yorkers in 2002 suff ered from work-related 
injuries or illnesses with 96,100 of those involving days away 
from work. Workers at high-risk for nonfatal occupational 
injuries and illnesses in NYS include those involved in the 
manufacture of aircraft and parts, air transportation, health 
services and highway and street construction among state 
government employees, and public order and safety includ-
ing police and fi re protection among local government 
employees.17 Unfortunately, illness and injury information by 
geographic region (NYC vs. rest of NYS) is not available from 
BLS (personal communication, 2004).

Th e fatality rate for 1995 through 1999, by industry group, is 
displayed for each New York region and the United States for 
comparison (Table 6.3). Th ese data indicate that workers in 
New York State outside of NYC are at high risk for fatalities 
in the agriculture, construction and transportation industries; 
and that NYC workers are at high risk for fatalities primarily 
in construction and transportation.

Fatalities

NYS 
w/o 
NYC NYC 

Entire
NYS

 
US

Agriculture 24.2 0 22.9 23.0

Mining 0 0 0 24.5

Construction 11.2 20.1 13.9 14.3

Manufacturing 2.3 0.7 1.9 3.5

Transportation, 
Communication, 
Utilities

7.0 12.2 9.2 12.7

Wholesale Trade 1.7 4.7 2.7 4.9

Retail Trade 1.6 6.6 3.4 2.9

Finance, Insurance, 
Real Estate 0.6 1.2 0.9 1.3

Services 0.8 1.5 1.1 2.1
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High-Risk Exposures
Lead
Using data from the NYS Department of Health’s Heavy 
Metals Registry, there has been a decline in the prevalence of 
elevated blood lead levels among adults in NYS. Since 1994, 
there has been a 53% decrease in the number of workers 
reported with levels greater than or equal to 25 μg/dL associ-
ated with or due to occupational exposures (Table 6.4). At 
the same time, there has been over a four-fold increase in the 
number of individuals reported with blood lead levels below 
25 μg/dL, indicating a high rate of screening for lead poison-
ing (data not shown). It is unknown whether individuals with 
potential occupational lead exposures are part of this screen-
ing activity. While the majority of the reduction in elevated 
blood lead levels appears to be due to better mechanisms to 
control lead exposure in the workplace, other factors may also 
be involved. Th e number of NYS companies using lead has 
decreased as a result of either work process changes to elimi-
nate lead or company closings, following national trends.18 
Another factor in the reduction of elevated blood lead levels 
may be the elimination or reduction of biomonitoring by 
some companies. 

Despite the overall decline in prevalence of elevated blood 
lead levels, there are certain groups that have an increase in 
prevalence including occupationally exposed iron workers, 

lead abaters and residential remodelers (with both occupa-
tional and non-occupational sources). Th is is due to increases 
in both blood lead testing among exposed individuals and in 
blood lead levels among these groups. Non-occupational ex-
posures represent a relatively large percent of individuals with 
severely elevated blood lead levels, compared to lower blood 
lead levels. It is possible that these individuals were tested 
because they had symptoms.

Although a substantial number of adults in NYS are having 
their blood lead levels tested, other information indicates that 
the registry does not accurately refl ect the true magnitude 
of exposure to lead in the State. Th ere are approximately 
283,000 people employed in industries with the potential 
for lead exposure.2 While all of these employees may not be 
exposed to lead, a large percentage probably are and many 
employees in other industries may also be exposed. A 
study in California found that only 2.6% of workers with 
direct exposure to lead were in routine blood monitoring 
programs.19 Th ere are also numerous individuals engaged 
in home renovations, target shooting and other hobbies with 
the potential for lead exposure who often do not get their 
blood lead levels tested. Th erefore, the registry may only be 
providing the lower boundary of the magnitude of lead 
exposure in New York.

Since 1988, the NYS OHCN has tested 2,676 individuals 
for lead exposure, of which 10% had blood lead levels of 
25 μg/dL or higher. Of those tested for exposure, 84% 
worked in the construction industry (Figure 4.5).

Table 6.4. Number of Adults with Blood Lead Levels 25 µg/dL 
or Greater, Reported to the New York State Heavy Metals 
Registry, by Occupational Status, by Year

1994 1135 1007 88.7 84 7.4 13 1.1 31 2.7

1995 1038 917 88.3 64 6.2 18 1.7 39 3.8

1996 1104 887 80.3 75 6.8 15 1.4 127 11.5

1997 1052 912 86.7 74 7.0 18 1.7 48 4.6

1998 920 787 85.5 77 8.4 10 1.1 46 5.0

1999 945 809 85.6 73 7.7 7 0.7 56 5.9

2000 945 795 84.1 67 7.1 11 1.2 72 7.6

2001 826 650 78.7 80 9.7 19 2.3 77 9.3

2002 798 591 74.1 76 9.5 11 1.4 120 15.0

2003 634 474 74.8 88 13.9 9 1.4 63 9.9

Occupational Non-Occupational Both Unknown
Total N % N % N % N %
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Asbestos
Th e rate of hospital discharges of individuals with asbes-
tosis and of people diagnosed with mesothelioma (per the 
NYS Cancer Registry) has been steadily increasing since 
1996 (Figure 6.3). Th is data does not include residents 
hospitalized outside of NYS or in federal hospitals. 
Although most of these cases are from past exposures 
and there is little that can be achieved through current 
work-site interventions, there is a public health benefi t to 
continued screening of high-risk workers to ensure they 
get appropriate medical care related to their conditions re-
lated to past exposures. Workers continue to be exposed to 
asbestos through asbestos abatement and demolition work. 
Others, in the course of their work, continue have asbes-
tos exposure including maintenance workers, telephone 
line installers and plumbers. Th e NYS OHCN is assisting 
in this eff ort as evidenced by the identifi cation of 9,507 
exposures to asbestos among the patient population
(Figure 4.2).

Physical/Ergonomic Work Factors
Physical and ergonomic factors such as repetition, force, 
posture, and vibration are associated with the development 
or recurrence of adverse medical conditions. Epidemio-
logic evidence focuses chiefl y on disorders that aff ect the 
neck and the upper extremity, including tension neck 
syndrome, shoulder tendinitis, epicondylitis, carpal tunnel 
syndrome, and hand-arm vibration syndrome. Work orga-
nization and psychosocial factors infl uence the relationship 
between exposure to physical factors and work-related 
musculoskeletal disorders. Literature reviews have iden-
tifi ed a number of specifi c physical exposures strongly 
associated with specifi c musculoskeletal disorders when 
exposures are intense, prolonged, and particularly when 
workers are exposed to several risk factors simultaneously.20 

According to the Bureau of Labor Statistics, in NYS in 
2000 there were over 40,000 musculoskeletal disorders 
involving days away from work among private sector 
employees, with one-fourth of these involving the neck, 
shoulder and upper extremities, and over half involving 
the back.21 Physical and ergonomic factors accounted for 
almost one-fourth of all exposures experienced by the NYS 
OHCN population. Th e dramatic increase over time in 
musculoskeletal disorders diagnosed by the Clinic Net-
work is anticipated to continue to increase (Figure 3.23).

Figure 6.3. Annual Age-standardized Rates of Asbestos Hospital 
Discharge and Mesothelioma Cases, by Geographic Region 
and Year

NYS Workforce Projections
During the next 10 to 15 years, work in the United States will 
continue to be infl uenced by demographic factors, changes 
in technology and economic globalization.22 Aspects of work 
that can be aff ected include the size and composition of 
the workforce, features of the workplace and compensation 
packages. 

Th e major demographic factor expected to infl uence the 
workforce is the aging population. Between 2005 through 
2020, the working population in NYS aged 55 through 64 is 
expected to grow by 25% or 500,000 workers.23 It is expected 
that the percent of women in the workplace will continue to 
increase, although not as rapidly as in the past 20 years. Th e 
combination of more women working and the aging popula-
tion increases the responsibilities of workers outside of the 
work environment, including caring for children and/or older 
parents. Th e other demographic factor expected to infl uence 
the workforce in NYS is the expected increase in international 
immigration which will increase the racial and ethnic diver-
sity of the workforce. 

Despite this growth, the overall expectation for NYS is slow 
growth in the working population, primarily due to a decline 
among younger workers and outmigration. Due to this slow 
labor force growth, employers will use increasingly non-tradi-
tional methods to attract employees to avoid labor shortages. 
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Th ese may include higher wages, fl exible schedules or tele-
commuting, or more generous fringe benefi ts.22  Employers 
may also seek to use previously untapped labor force capacity 
such as low-income women with children, former military 
personnel and immigrants.22

Due to the increasing use of computers and advanced 
technology in workplaces, workers in all occupations will be 
required to have increased levels of skills and education. As 
the demand for lower skilled workers decreases and as work-
ers increase their educational and skill levels, the wage gap 
between high- and low-paying jobs is expected to widen.23 
Occupational projections for NYS through 2012 indicate an 
increasing need for workers in almost all categories except ad-
ministrative support occupations and production occupations 
– both categories where many of those with lower educational 
levels often work.24 Th is shift in employment categories will 
require a renewed focus on worker retraining and upgrading 
of skills.23

Occupational projections for NYS through 2012, reported 
by the New York State Department of Labor24, indicate over 
20% growth in both computer and mathematical occupations 
and in nursing, psychiatric and home health aides. Th e larg-
est anticipated increases by percent employment are among 
physician assistants, medical assistants, physical therapist 
assistants and aides and occupational therapist assistants and 
aides; all corresponding to needs produced by the aging pop-
ulation. Growth is also anticipated in the construction trades, 
specifi cally among tile and marble setters, cement masons, 
drywall installers, tapers, electricians and roofers. Th e largest 
anticipated reductions are among word processors and typists, 
computer operators, assemblers, and machine operators.24
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Chapter 7.  Future Challenges

Th e overall mission of the NYS OHCN is to contribute 
to maintaining a healthy workforce. Th e NYS OHCN has 
contributed to occupational medicine by publishing in peer-
reviewed journals, developing the clinical practice reviews, 
issuing industrial hygiene guidelines that are used nationally, 
diagnosing emerging diseases, and defi ning new examples of 
work-related diseases. Information from the Clinic Network 
has been submitted to OSHA to assist with formulating 
regulations. By utilizing a public health approach of treating 
the worker, conducting preventive medicine and improving 
the work environment, the Clinic Network has been able to 
work towards this goal. As previously discussed in Chapter 
1, the Clinics are in a unique position to provide immediate 
response to exposure episodes or disease clusters. Th e NYS 
OHCN has successfully provided education and training 
tools to workers, employers, and medical care providers with-
in their communities. Th e NYS OHCN eff orts go beyond 
the individual worker and their employer, and have benefi ted 
entire communities. 

Since the establishment of the NYS OHCN, the nature of 
workplace hazards has changed rather signifi cantly. Th ere 
remains a pressing public health need to diagnose, 

treat and prevent work-related illness. Th ere is still a profound 
shortage of trained occupational medicine practitioners. Few 
other practitioners provide comprehensive preventive services; 
thus, the NYS OHCN remains uniquely qualifi ed to provide 
this care.1

Th e challenges to address these needs have intensifi ed. Since 
the Network was established, the nature of the delivery of 
health care services has been dramatically altered. Th e impact 
of health maintenance organizations on access to health 
care services and the signifi cant changes in Workers’ Com-
pensation law and administrative procedures have created 
increasingly diffi  cult challenges to the OHCN’s ability to 
provide service to workers with occupational disease. 

Flat funding of the NYS OHCN since 1997 has inhibited 
the ability of the Clinics to continue to address their mission 
due to rising costs and newly emerging occupational health 
needs. Satellite Clinics that were started have had to close, 
thus limiting access to the Clinics. Hours have been cut, staff  
has been reduced, and services such as physical, occupational 
and medical massage therapy have been cut. New initiatives 
have had to be cancelled and the Clinics have had to reduce 

the number of patients seen in order to identify other funding 
sources. Th e patient load on the Clinics continues to increase, 
but many Clinics have found it diffi  cult to off er both contin-
ued care to their existing patient population and to identify 
and assist new patients.

Delays in processing claims by Workers’ Compensation insur-
ance carriers continues to create hardships for the patients 
and the Clinics. Clinics have had to develop techniques to 
allow for communicating insurance issues with their patients, 
addressing needs not being met by the delay of payments, 
and advocating for the patients with lawyers and within the 
Workers’ Compensation system. Th e limited reimbursement 
off ered to medical practices from Workers’ Compensation in 
NYS has also created a fi nancial strain on the Clinics, requir-
ing them to supplement the cost of the patient visits with the 
funding from NYS.

Analysis of the data provided by the Clinics along with 
information on New York States’s changing workforce reveals 
specifi c areas upon which the Clinics should consider as they 
continue to provide high quality diagnostic, treatment and 
preventive occupational health services in New York State.

Clinical Services
Th e ability of the OHCN to diagnose occupational diseases 
and understand toxic exposures from the work environment 
allows the Network to be available throughout the state 
for consultations or referrals from other medical providers. 
Th erefore, the clinicians need to be aware of newly identifi ed 
workplace hazards and provide appropriate care based on the 
current knowledge of occupational health issues. Since they 
are sometimes the only resource available to workers, they 
should continue to expand their services to identify co-mor-
bid conditions, and sociological stressors.

 •  Th e Clinics should ensure that they continue their 
focus on the diagnosis of occupational disease. Ac-
tivities such as pre-employment physical examinations 
or periodic evaluations, treating acute occupational 
injuries, and delivering general medical care in an oc-
cupational setting are necessary, but do not constitute a 
practice which focuses on the diagnosis and treatment 
of occupational diseases. 
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 •  Th e Clinics should continue to be able to identify 
new associations between workplace exposures and 
diseases. Th ey should also be aware of and focus on 
emerging risks such as work organization, cardiovas-
cular disease related to the work environment, and 
psychological outcomes.

 •  Clinics need to plan accordingly to handle the 
patient load expected due to repetitive stress disor-
ders. Th e number of patients seen with these disorders 
continues to increase and the chronic nature of these 
conditions necessitate multiple patient visits (Figures 
3.12 and 3.23). 

 •  Th e Clinics should continue to screen for co-morbid 
conditions, such as diabetes, hypertension and 
hypercholesterolemia, during patient visits.   
Th is will help ensure the total health and safety of the 
working population in NYS.

 •  Mechanisms need to remain in place to assist the 
patients and their families with psychological and 
sociological issues. Th e Clinics need to continue to be 
aware of the multiple stressors infl icted by being un-
able to work or from continuing to work with chronic 
illness or chronic pain, and be able and willing to assist 
them (Figure 3.7).

Prevention Services
Workforce Issues
Th e major demographic factors expected to infl uence the 
workforce over the next 15 years are the aging population and 
the expected increase in international immigration. Th erefore, 
the Clinic Network needs to be prepared to continue and 
possibly expand their work to reach these populations and 
address occupational health issues relevant to them.

 •  Further focus needs to be placed upon low-income 
and immigrant populations. Th e NYS OHCN 
should continue to use their skills to reach these 
populations. Joint partnerships with community 
groups, including community health centers and 
migrant clinics should be forged wherever possible.

 •  Eff orts should continue to reach high-risk female 
workers, particularly those of Hispanic ethnicities 
and African American race, and those of low-
income. Th ese populations appear to be at higher 
risk for occupational diseases (Figure 2.6). 

 •  Outreach should be conducted to aging work-
ers providing prevention information. While these 
workers currently experience a lower rate of work- 
related injuries and illnesses, these rates are anticipated 
to increase as the working population ages.

 •  Education regarding physical and ergonomic 
factors and avoidance of needlestick injuries should 
be off ered, particularly to low-income workers in 
the medical fi elds. As the need for assistants in the 
medical fi elds continues to increase, there will be an 
increase in the need for this information.

High Risk Exposures
Because occupational medicine must link clinical care of 
individuals to preventive eff orts in the workplace, it is often 
critical that the healthcare provider identifi es workplace 
hazards and assists in facilitating workplace prevention eff orts. 
Th e Clinic Network needs to continue screening their patient 
populations for health eff ects from specifi c exposures.

 •  Th e Clinics need to continue to screen high-risk 
workers for toxic eff ects of lead exposure. Even 
though cases of lead poisoning have decreased over  
time, certain populations are still at increased risk. 
High-risk workers include bridge rehabilitation work-
ers, residential remodelers, and shooting range em  
ployees (Figure 3.27).

 •  Screenings for asbestos-related diseases should 
continue. Clinics should consider expanding their 
screenings of construction workers, particularly  
masons and road maintenance workers, to include 
screening for silica-related diseases.

 •  Clinics encountering patients who reside in NYC 
should consider conducting audiometric exams for 
high-risk populations (Figure 3.11).

 •  Clinics should consider conducting audiometric 
exams among their female populations (Figure 3.11).

 •  Clinics need to off er screenings, prophylaxis, educa-
tion, and/or treatment to people who work outdoors 
for insect-borne diseases. Clinics need to recognize 
the risks for tick and mosquito-borne diseases within 
their catchment areas, particularly as Lyme Disease 
continues to spread throughout NYS (Figure 3.3). 
Recent experiences with West Nile Virus show that 
new infectious diseases can rapidly appear and immedi-
ate public health interventions, particularly to outside 
workers, should be conducted.
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 •  Skin cancer screenings should be included in the list 
of services provided to workers who spend long pe-
riods in the sun. Th is would include farmers, loggers, 
construction workers, and public works employees 
(Figure 3.5).

 •  Th e Clinics should utilize research being conducted 
regarding health conditions associated with World 
Trade Center disaster-related exposure to assist in 
treating and managing patients with WTC disaster-
related exposures. It is anticipated that diagnosis of 
these health conditions will continue to increase for a 
period of time.

Outreach
Th e continuing challenges speak to the need for the network 
to expand its outreach eff orts to raise the level of awareness 
about the prevalence, cost, and preventable human suff er-
ing which result from occupationally-related disease.1 Core 
groups, which should know about the NYS OHCN and 
should be utilizing their services, are still too often unaware 
of what the network has to off er. Policy makers often have 
only minimal familiarity with common occupational diseases, 
and the eff ects these conditions can have on workers. While 
the overwhelming majority of outreach work will continue to 
be carried out by individual Clinics, increased collaboration 
between the Clinics and the development of network-wide 
resources to promote greater utilization of their services needs 
to be developed. Th ese resources can include:

 – Standardized public service announcements (PSAs)

 – Statewide list of media resources

 – Boilerplate newsletter articles

 – Camera read print ads

 –  Display materials for statewide meetings of health pro-
fessionals, legal, labor and employer groups

 –  Presentation materials (e.g., slides, lecture outlines) for 
health professional grand rounds or seminars.

Although the number of unionized employees has been 
declining, the Clinics should continue to reach out to the 
unions. Unions have access to unique worker populations 
and can also assist with access to worksites. Because of this 
decline, the NYS OHCN should also focus upon reaching 
out to employers.

Th ere needs to be enhanced collaboration between the Clin-
ics, to allow them to utilize their individual skills to address 
larger occupational health issues. Materials developed for se-
lect populations should be available to all network members, 
as should translations for immigrant populations.

Research
Balance needs to be maintained between the primary clinical 
missions and the benefi ts of occupational disease preven-
tion to be obtained through research.  Research can include 
further database analyses for use in prevention including 
developing accurate methods to conduct ongoing surveil-
lance of occupational diseases and exposures of public health 
importance in New York State. Research may also include 
conducting pilot clinical research projects for diagnosis, man-
agement, and fi nal health and work outcomes.

Each Clinic should be involved in internal research evaluating 
the most eff ective use of industrial hygiene and other non-
medical interventions; and what are the most eff ective worker 
training methods to accomplish preventive goals. 

Network research activities may include health survey 
research and publication of clinical case reports and case 
series; pilot clinical research projects to improve the accuracy 
of recognition and diagnosis of occupational diseases, the 
eff ectiveness of clinical management, and the fi nal health 
and work outcomes of occupational diseases of public health 
importance in NYS.

Supply of Occupational Health Profession-
als in NYS
Another goal established for the NYS OHCN was to 
strengthen and expand training programs in occupational 
health for professionals at all levels. In order to continue 
working towards this goal, the Clinics should work on 
integrating occupational medicine into mainstream 
medical care. Awareness of the NYS OHCN should be 
increased through fellowships and residencies with as many 
medical centers as possible.
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Th e number of board-certifi ed occupational medicine 
physicians in NYS has increased from 73 in 1985 to 97 
in 2003 for a rate of 1.1 per 100,000 workers in the state. 
Th ere are currently 290 members of the American College 
of Occupational and Environmental Medicine (ACOEM). 
Th e majority of these physicians are not board-certifi ed in 
occupational medicine. It is unlikely that this larger group 
of self-designated occupational medicine physicians signifi -
cantly increases the availability of services established specifi c 
to diagnosis and treatment of occupational disease since they 
often spend their time delivering general medical care in an 
occupational setting or to identifi ed occupational groups.  
Meanwhile, the number of board-certifi ed industrial 
hygienists has increased from 91 in 1985 to 316 in 2003. 
Th ere are also currently 306 board-certifi ed occupational 
health nurses in NYS.
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