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Abstract
Objective—To determine whether current job is a reasonable surrogate for usual job.

Methods—Data from the 2010 National Health Interview Survey were utilized to determine
concordance between current and usual jobs for workers employed within the past year.
Concordance was quantitated by kappa values for both simple and detailed industry and
occupational groups. Good agreement is considered to be present when kappa values exceed 60.

Results—Overall kappa values + standard errors were 74.5 + 0.5 for simple industry, 72.4 £ 0.5
for detailed industry, 76.3 + 0.4 for simple occupation, 73.7 + 0.5 for detailed occupation, and
80.4 + 0.6 for very broad occupational class. Sixty-five of 73 detailed industry groups and 78 of
81 detailed occupation groups evaluated had good agreement between current and usual jobs.

Conclusions—Current job can often serve as a reliable surrogate for usual job in epidemiologic
studies.

Many studies that examine the role of work in disease etiology rely on the industry and
occupation (1&0) information found in medical and vital records to estimate exposures. For
example, in all states the decedent’s usual (ie, longest-held) 1&O is required to be recorded
on the death certificate and most cancer registries are also required to collect data on usual
1&0.12 Unfortunately, the 1&O data available in these records are not well standardized.
For example, 1&0 data are entered into the medical record through various administrative or
clinically based mechanisms by physicians, nurses, admitting clerks, and other hospital
personnel .3 In addition, the purposes for collecting such information are often unrelated to
identifying occupational exposures. When 1&0 data are present in the medical record, they
may be incomplete, and from an uncertain time frame (ie, they may be the current and not
usual 1&0). For example, in a review of medical records containing 1&0 information from
758 cancer patients, only 5% included information indicating that the 1&O reflected the
patient’s usual employment.® Likewise, the 1&0 data captured on a death certificate may
also be from an uncertain time frame (ie, it may be the 1&0O at the time of death and not
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usual 1&0). Furthermore, it is common for current job to be used as a surrogate for usual job
in studies where only current job is available.?

Previously published research has shown the current 1&O to be a reasonable surrogate for
usual job based on high concordance between current job and usual job.#-® However, there
are no recent data that have examined concordance on these jobs. In 1989, Burnett and
Crouse® reported percent agreement between the 1&0 of respondents’ current and usual
jobs, using data from the 1980 National Health Interview Survey (NHIS) Occupational
Supplement. In addition, Burnett and Crouse® cited four previous studies utilizing usual
occupations from death certificate or cancer registry databases and linking those with most
recent employment. They noted that agreement between current and usual occupation or
industry ranged from 61% to 82% across those previous studies. These values were in line
with their own findings, wherein agreement averaged 69.9% and 68.1% for men for 1&0O,
respectively, and 70.3% and 70.5% for women, respectively. They found that the longer a
worker was in a current job, the more likely that current job and usual job were in
concordance. Notably, in a study on leukemia in telephone linemen, last and longest-held
jobs were equivalent in 85% of workers.’

Gomez-Marin and colleagues? reported the level of agreement beyond that expected due
solely to chance (Cohen kappa values) between self-reported current and usual jobs utilizing
data from the 1988 NHIS Occupational Health Supplement and the 1986 “Longest Job
Worked” Supplement. Among 49,000 workers, they found kappa values of greater than or
equal to 50.0 for more than 70% of 13 broad occupational groups and a broader range of 9.2
to 92.7 concordance for 206 more detailed occupational groups. Despite this wide range,
they concluded that current occupation could be used as a surrogate for longest-held job for
many occupational subgroups because the majority of the 13 broad and 41 more refined
occupational grouping categories showed moderate to high levels of agreement.

To provide an up-to-date assessment on concordance, this study utilized NHIS data collected
in 2010 on more than 16,000 adults employed in the year prior to interview. The 2010 NHIS
Occupational Health Supplement marked the first time since 1988 that data on the longest-
held jobs of current workers had been collected by the NHIS. Results are presented for 20
simple and 78 detailed industry groups and for four broad, 22 simple, and 93 detailed
occupational groups. This study has the potential for wide-ranging applicability, given that
the NHIS is one of the major data collection programs of the National Center for Health
Statistics (NCHS) and is used to generate nationally representative estimates of the health
status and demographic characteristics of the civilian noninstitutionalized population of the
United States.

METHODS

The NHIS is a cross-sectional in-person household survey conducted continuously since
1957 by the NCHS, the Centers for Disease Control and Prevention, and is used to monitor
the health of the nation. Data are collected on the civilian noninstitutionalized population of
the United States and exclude persons in long-term care facilities (eg, nursing homes),
correctional facilities, active-duty Armed Forces personnel (although civilian family
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members are included), and US nationals residing in foreign countries.8: The survey uses a
multistage clustered sample design with an over-sampling of Black, Hispanic, and Asian
persons. Black, Hispanic, and Asian adults aged 65 years or older are also over-sampled to
complete the sample adult module, which, as described later, is one of the four main NHIS
modules.

The NHIS questionnaire consists of two sets of questions: (1) a core set of questions that
remain relatively unchanged from year to year and (2) supplemental questions that vary
from year to year to collect data pertaining to current health issues of national importance. In
2010, the survey instrument had four main modules: household, family, sample child, and
sample adult. The first two modules collected health and sociodemographic information on
each member of each family residing within a sampled household. Within each family,
additional information was collected from one randomly selected adult (the “sample adult™)
aged 18 years or older and from the parent or guardian of one randomly selected child (the
“sample child”) younger than 18 (if the family had children). In rare instances when a
sample adult was physically or mentally unable to respond, proxy responses were accepted
(< 1.5% of sample). Interviews were conducted in-person (some telephone follow-up is
allowed) using computer-assisted personal interviewing. A total interview lasted, on
average, about 1 hour. In 2010, NHIS interviews were conducted in 34,329 households,
accounting for 89,976 persons in 35,177 families. The estimates presented in this article are
based on data collected from current/recent workers among 27,157 sample adults. The
household response rate was 79.5%, the conditional sample adult response rate (ie, the
response rate for those sample adults identified as eligible) was 77.3%, and the final sample
adult response rate (ie, the response rate that takes into account both the conditional sample
adult response rate and the household/family response rate) was 60.8%.

Information regarding current and usual 1&0O of employment was obtained from core and
Occupational Health Supplement questions included in the Sample Adult module.
Demographic characteristics were obtained from questions asked in the Household and
Family modules. Open-ended responses were obtained from each employed sample adult
respondent regarding his or her industry (employer’s type of business) and occupation
(employee’s type of work) for their current job and usual job. The current job was defined as
their main job held in the week preceding interview, or, if not employed in the week
preceding interview, their main job held in the 12 months preceding interview. The usual job
was defined as the job that the respondent had held the longest, compared with all other jobs
the respondent ever held. Specific questions used to collect this information included the
following: “For whom did you work at your main job or business?”/”Thinking about the job
you held the longest, for whom did you work? (Name of company, business, organization or
employer),” “What kind of business or industry was this? (For example: TV and radio
management, retail shoe store, State Department of Labor),” “What kind of work were you
doing? (For example: farming, mail clerk, computer specialist.),” and “What were your most
important activities on this job or business? (For example: sells cars, keeps account books,
operates printing press.).” Respondents were also asked which of the following best
described the job in question: “Employee of a private company for wages”; “A federal
government employee”; “A state government employee”; “A local government employee”;
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“Self-employed in own business, professional practice or farm”; or “Working without pay in
a family-owned business or farm.”

These responses were reviewed by US Census Bureau coding specialists who assigned four-
digit 1&O codes. The data were coded using US Census codes on the basis of the 2007
North American Industrial Classification System and 2010 Standard Occupational
Classification (SOC) system. To allow for more reliable estimates, NCHS recodes 1&0
Census codes into simple and detailed 1&O groups. In addition, conventional broad US
occupational categories were assigned for the current and usual jobs and were partitioned
into “white-collar,” “service,” “farming, fishing & forestry,” and “blue-collar” as previously
described.10

Race was stratified into White, Black, and Other. Other included American Indian, Asian,
Alaska Native, race group not releasable and multiple race. Ethnicity was stratified into
Hispanic and non-Hispanic.

The 2010 NHIS was approved by the Research Ethics Review Board of the NCHS (Protocol
#2009-16) and the US Office of Management and Budget (Control #0920-0214). Written
consent for participation in the 2010 NHIS was not received, but instead all 2010 NHIS
respondents provided oral consent prior to participation.

DATA ANALYSIS

To account for the complex sampling design of the NHIS, the 2010 data were analyzed
using SAS 9.3 survey procedures and SUDAAN 11. The NHIS sample adult record weights
provided by NCHS were also used in all analyses. Estimates based on cell sizes of 10 or
fewer are not reported.

The kappa statistic () was used to measure agreement between current job and usual job
and was presented as a percentage. Kappa is defined as “the agreement beyond chance
divided by the amount of possible agreement beyond chance.”!! We calculated concordance
across all industry (or occupation) categories by deriving kappa values from n by n tables,
where n is the number of categories that current and longest-held industry (or occupation)
was divided into (eg, 20 for simple industry groups). We did not weight kappa values to take
into account the “closeness” of the various industry (or occupation n) categories. Because
there is not a standard way to measure the “closeness” across all 1/O categories, we
presented unweighted kappa statistics. Nevertheless, we show the effects of the closeness of
some of the detailed 1/O categories by presenting results for both detailed and simple
categories, where the simple categories lump together the “close” detailed categories.

To assess whether certain 1/0 categories had stronger concordance between current and
usual jobs than other 1/O categories, we also calculated concordance stratified by 1/0
categories. We did this by treating concordance between current industry (or occupation)
and usual industry (or occupation) with regard to category x as a dichotomous variable. For
example, we calculated agreement between whether the respondent’s current job was in the
manufacturing industry category versus another industry category, and whether the
respondent’s usual job was in the manufacturing industry category.
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Finally, we stratified our analyses of overall I/O concordance and of simple 1/O category-
specific concordance by demographic factors, to assess whether there are demographic
subgroups of workers for which the assumption that current job is a good surrogate for usual
job is weaker than for other demographic subgroups.

Kappa values are rated on the following scalell:
» 931t0 100 = excellent agreement
e 81to 92 =very good agreement
» 61 to 80 =good agreement
e 41 to 60 = fair agreement
e 21to 40 = slight agreement
» 1to 20 = poor agreement
e 0 =no agreement

Statistical significance was assessed by the z test at a < 0.05. To correct for multiplicity
when conducting multiple comparisons, the alpha value was obtained by dividing 0.05 by
the number of comparisons. For example, statistical significance for race comparisons,
White versus Black and White versus Other Race, was each tested at o < 0.025.

Although the findings for the simple 1&0 groups were stratified by sex, race, and ethnicity,
it was beyond the scope of this report to provide this stratification for the detailed 1&0
groups.

Of the 27,157 sample adults who participated in the 2010 NHIS, 16,905 (62%) were
included in the analysis of concordance by industry. Of these, 15,095 respondents had a job
during the week prior to the survey, and 1810 did not have a job in the prior week but did
work in the 12 months preceding interview. Sixteen of these current or recent workers were
missing data for current and/or usual occupation, so the analyses by occupation categories
are based on 16,889 sample adults. Excluded from all analyses were 10,252 (38%) sample
adults. Of these, 7867 had no job in the last week or past 12 months, 1702 had never
worked, and 64 had missing data for these items (past week or past 12 months). The
remainder (619) had missing current and/or usual industry or were military.

Overall kappa values for simple 1&0 groups were indicative of good agreement ranging
from 74.5 £ 0.5 (industry) to 76.3 + 0.4 (occupation) (Table 1). Overall kappa values for
detailed 1&0O groups were slightly lower ranging from 72.4 + 0.5 (industry) to 73.7 £ 0.5
(occupation). On the contrary, the kappa value for broad occupational categories was higher
(80.4 £ 0.6).

Overall kappa values for simple 1&O groups were higher for men (industry: 75.1 £ 0.6;
occupation: 77.0 + 0.6) than for women (industry: 72.9 + 0.7; occupation: 74.7 + 0.6) (Table
2). The lowest kappa values were observed among those respondents with less than 1 year in
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their current job and ranged from 44.3 + 2.0 for male industry listings to 48.9 £ 2.0 for male
occupational listings (Table 2). Nevertheless, these kappa values were indicative of fair
agreement. In contrast, those with 21+ years in their current job had the highest kappa values
indicating excellent agreement. Indeed, kappa values increased monotonically for both 1&0
by length of current employment. With respect to worker age, kappa values were relatively
stable staying within the good agreement range for both men and women (Table 2).
Nevertheless, kappa values were lowest among workers aged 65 years or older. The kappa
values were similar between Whites, Blacks, and Other race and reflect good agreement.

Results for the simple industry groups are shown in descending order by kappa values in
Table 3. The simple industry group with the highest kappa value was “Construction
Industries” at 82.0 + 1.1. For men, the highest kappa value was also found for “Construction
Industries” at 81.8 + 1.2, whereas for women it was for “Health Care and Social Assistance
Industries” at 78.4 = 0.9. The highest kappa value for Whites was for “Construction
Industries” at 82.1 + 1.2; for Blacks, “Utilities” at 91.3 = 4.7; and for Other Race,
“Transportation and Warehousing Industries” at 90.5 + 3.0. For ethnicity, the simple
industry group with the highest kappa value was “Construction Industries” for Hispanics at
86.7 £ 1.9 and “Utilities” for non-Hispanics at 80.8 + 3.4. The industry with the overall
lowest kappa value was “Retail Trade Industries” at 67.2 + 1.3.

Results for the simple occupation groups are shown in descending order by kappa values in
Table 4. The simple occupational group with the highest kappa value was “Healthcare
Practitioners and Technical Occupations” at 85.8 + 1.0. For men, the highest kappa value
was found for “Legal Occupations” at 88.9 + 3.3 whereas for women it was for
“Architecture and Engineering Occupations” at 87.8 + 3.1. The highest kappa value for
Whites was “Healthcare Practitioners and Technical Occupations” at 85.3 + 1.2; for Blacks,
“Legal Occupations™ at 87.7 £ 6.2; and for Other Race, “Healthcare Practitioners and
Technical Occupations” at 90.5 * 2.5. For Hispanics, the simple occupational group with the
highest kappa value was “Construction and Extraction Occupations” at 87.8 £ 1.8 and for
non-Hispanics it was “Healthcare Practitioners and Technical Occupations” at 85.7 + 1.1.
The occupation with the overall lowest kappa value was “Sales and Related Occupations” at
68.5+1.2.

The agreement between current and usual industry was statistically significantly higher for
men versus women in three simple industry groups. Agreement was significantly lower for
Whites versus Other Race in two simple industry groups. Agreement was significantly
higher for Hispanics versus non-Hispanics in seven simple industry groups (Table 3).

For the simple occupation groups, the agreement between current and usual occupation was
statistically significantly higher for men than for women in four occupation groups, and in
one group it was higher for women than for men. There were no statistically significant
differences for Whites versus Blacks. Nevertheless, Whites versus Other Race had
significantly lower agreement in two occupation groups. Hispanics had significantly higher
agreement than non-Hispanics in 10 occupation groups.
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Results for the detailed groups of industries and occupations are shown in descending kappa
values order in Tables 5 and 6, respectively. For industry, “Petroleum and coal products
manufacturing” displayed the highest kappa value at 85.8 + 6.6 and “Textile mills”
displayed the lowest kappa value at 44.1 + 11.4. Of the 73 detailed industry groups with cell
sizes more than 10, 65 had a kappa value of 61 or higher, suggesting good agreement
between current and usual industry. For occupation, “Air transportation workers” had the
highest reportable kappa value at 89.8 + 4.8 and the lowest reportable kappa value was for
“Supervisors, transportation and material moving workers” at 54.7 + 10.0. Of the 81 detailed
occupation groups with cell sizes more than 10, 78 had a kappa value of 61 or higher.

Agreement by broad US occupational classification is shown in Table 7. Overall, agreement
did not differ between blue-collar (83.1 £ 0.7) and white-collar (81.4 + 0.6) workers (P >
0.0167) but agreement was greater for blue-collar workers than for service workers or
farming, fishing, and forestry workers (P < 0.0167). In the farming, fishing, and forestry
category, Hispanics tended to remain employed in this category whereas non-Hispanics
seemed to change jobs (ie, non-Hispanics were more likely to have left employment in
farming, fishing, and forestry, and were currently employed in another occupation). The age
categorization shows that the majority of the movement out of farming, fishing, and forestry
occurred in the 45- to 64-year age range (data not shown). It should be noted that the
findings for farming, fishing, and forestry are based on small numbers compared with the
other three categories.

DISCUSSION

Using 2010 data, we found good concordance between 1&0 of workers’ current jobs and
I1&O of their usual jobs. This suggests that in most cases where detailed occupational
histories are not available, current 1&O are reasonable surrogates for usual 1&0. As
expected, overall concordance was higher for simple 1&0 categories than for more detailed
I&O categories. The overall kappa statistic based on only four broad occupational categories
approached the “very good” range.

The assumption that current 1&O are reasonable surrogates for usual 1&O does seem to be
more strongly supported for some subgroups of workers than for others. That kappa values
were among the lowest for workers in their most recent job for less than 1 year as compared
to the near-perfect concordance for individuals who worked in their current jobs a minimum
of 21 years is consistent with previous literature.> That is, both this study and previous
studies found that the longer a worker was in a current job, the more likely that current job
and usual job were in concordance. These results suggest that higher job tenure will
minimize ascertainment bias when using current job as a surrogate for usual job. In contrast,
age-related values of concordance were relatively stable staying within the good agreement
range but declined to a low numerical value for 65+, which may be reflective of retirement
from the usual job followed by acquisition of another job in a different 1&O. Levels of
agreement do not seem to differ much by worker race, but Hispanic workers seem to have
higher concordance than non-Hispanic workers, both overall, and within several simple 1&0
categories.
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Kappa values for the vast majority of simple and detailed 1&0O groups showed good
agreement or better between current job and usual job. Our overall highest concordance
estimates among the simple 1&0 groups (ie, Construction Industries; Healthcare
Practitioners; and Technical Occupations) were of very good agreement, which is greater
than the highest kappa value (ie, 71.2 £ 0.4, for professional specialty) found in a previous
study of 13 broad occupational groups.* Unlike this study, which found no overall kappa for
any simple 1&0O group to indicate slight agreement or worse (ie, kappa value of 40 or less),
the Gomez-Marin et al.# study found one simple group (ie, “Handlers, equipment cleaners,
helpers, laborers”) with slight agreement.? In this study, the simple 1&0O groups with the
lowest overall kappa values (ie, “Retail Trade Industries” and “Sales and Related
Occupations) still showed good agreement. The higher concordance obtained using 2010
data may reflect a propensity for workers to stay within a particular industry/occupation
rather than risk unemployment in a tighter job market than was present in the 1980s.

Several previous studies have found increased concordance for higher-paying jobs and
decreased concordance for lower-paying jobs.* Although we did not assess income/salary in
this study, those 1&0s considered to have lower income/salary tended to have lower
concordance than those 1&0s traditionally considered to have higher income/salary. For
example, “Health diagnosing and treating practitioners™” and “Lawyers, judges, and related
workers” were among the top with a kappa value of 89.3 + 1.1 and 86.4 + 3.6, respectively,
whereas at the bottom were groups such as “Printing workers” at 59.2 + 7.3 (Table 6).
Further evidence of an association between pay and concordance is the lesser (albeit good)
agreement for service workers and farming, fishing, and forestry workers as opposed to
white- and blue-collar workers who displayed very good agreement.

STRENGTHS AND LIMITATIONS

The results presented herein are robust in that they are derived from a relatively large data
set that is nationally representative. Nevertheless, the results are limited in that they are
based on a sample of one year of data collection and collected at a time when the country
was recovering from a recession. Moreover, respondents did not provide a complete
occupational history, and no effort was made to verify the accuracy of the self-reported
usual job. Also, extrapolations to occupations and industries with an estimated population
size of fewer than approximately 250,000 would not be reliable because of NHIS sample
size limitations.

CONCLUSIONS

This study provides the most recent assessment of the concordance between current 1&0O
and usual 1&0. Overall and for a vast majority of simple and detailed 1&O groups, good or
better agreement between current job and usual job was found, suggesting that current job is
a reasonable surrogate for usual job in epidemiologic studies. Nevertheless, those with low
tenure in their current job have substantially decreased concordance, suggesting the need for
greater caution when using such low tenure employment as a surrogate for usual
employment. Concordance was also relatively low for workers aged 65 years or older,
whereas it was relatively high for Hispanic workers. Among major 1&0 groups, we found
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consistently high concordance for industries and occupations related to health care and

construction, but the lowest concordance for workers in both industries and occupations
related to retail/sales. Given that these data were collected in 2010 when the nation was
emerging from a recession, additional data are needed to confirm whether the observed
patterns hold when the nation is under different economic conditions.
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TABLE 1

Overall Concordance of Industry and Occupation of Current Job and Usual Job for Workers Who Worked
Within the Past 12 Months

Classification Level

Category (# of Categories) k+SE 95% ClI for

Industry Simple (20) 745+05 73.5-75.4
Detailed (78) 724 %05 71.4-73.3

Occupation ~ Simple (22) 76.3+0.4 75.4-77.2
Detailed (93) 73.7+05 72.9-74.6
Broad (4) 80.4+0.6 79.3-81.5

Cl, confidence interval; SE, standard error.
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TABLE 7

Concordance of Current Job (CJ) and Usual Job (UJ) by US Occupational Classification and Sex—Race—
Ethnicity—Age Groupings for Workers Who Worked Within the Past 12 Months

White Collar Service Farming, Fishing, and Forestry Blue Collar
US worker estimated population size 88,838,770 29,958,933 1,047,584 31,496,169
n (CJ, UJ, CJand UJ)* 9792, 9753, 9037 3541, 3440, 2875 135, 153, 109 3421, 3543, 3025
k + SE
All 81.4+0.6 76.5+0.8 71545 83.1+0.7
Male 82.8+0.8 766 +1.2 722+49 81.6+0.8
Female 78.0+1.0 75811 70.1+8.38 78017
White 81.7+0.7 76.3+0.9 71.8+4.7 83.4+0.8
Black 78715 76.4+1.9 - 80.2+1.6
Other race 81.4+23 76.4+3.1 - 83.7+25
Hispanic 875+1.0 835+13 82.6+4.2 87.4+11
Non-Hispanic 79.8+0.7 747+1.0 62.7+6.8 81.9+0.8
Age,y
18-29 77.1+13 74916 75.3+9.8 83.6+15
30-44 83.8+0.9 776+13 72.8+5.2 85.1+0.9
45-64 83.0+0.9 76.6 +1.3 62.4 8.2 824+11
65+ 732+28 69.5+3.7 - 70.3+35

Ellipses show that estimates based on cell sizes of 10 or fewer are not shown.

CJ, the number of workers currently in the job; CJ and UJ, the number of workers currently in their usual job; UJ, the number of workers usually in
the job; vy, years.
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