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Objectives This study attempted to determine whether prior use of health services predicts a subsequent risk of 
unemployment and also to describe the acute effects of exposure to unemployment on the use of health care 
services. 
Material and methods The 1986 census records were linked with comprehensive health care information for the 
period 1983-1989 for over 44 629 randomly selected residents of Manitoba, Canada. All cause and cause-specific 
rates of hospital admission and ambulatory physician contacts were compared between 1498 unemployed and 
18 272 employed persons across 4 consecutive time periods related to the onset of unemployment. 
Results The adjusted rates of hospital admission and physician contacts were higher among the unemployed 
across all 4 periods. When persons with a history of mental health treatment were excluded, health care use in the 
period prior to the onset of unemployment was equivalent among the employed and unemployed. When a history of 
mental health treatment was controlled for, all-cause and cause-specific health care use was elevated among the 
unemployed during the unemployment spell. 
C O ~ C ~ U S ~ O ~ S  Unemployed persons had increased hospitalization rates before their current spell of unemployment. 
Much of this difference was due to the subgroup with prior mental health treatment. For persons without prior 
mental health care, hospitalization increased after a period of unemployment. 

Key terms ambulatory care, employment, hospitalization, mental health. 

Both cross-sectionally and prospectively, unemployment 
has been found to be associated consistently with health 
status deficits across a broad range of health measures, 
including individual biological and behavioral respons- 
es, self-reported or objectively measured health and func- 
tional status, and mortality (1-10). This relationship 
between unemployment and health may potentially be 
accounted for by the following 2 major competing ex- 
planations: (i) causation, where unemployment precipi- 
tates a decline in health, perhaps through the combina- 
tion of effects arising from loss of income (1 I), increas- 
es unhealthy life-styles (12), loss of self-esteem (13), and 
psychological stress (2, 14) and, in  some settings, reduc- 
es access to  medical care; and (ii) selection, where a 

person's health status, gender, nationality, previous ex- 
posures to unemployment, or other personal characteris- 
tics simultaneously place them at higher risk for both un- 
employment and poor health (7, 8, 15, 16). 

In prospective studies, several methodological issues 
have limited efforts to estimate the relative contribution 
of each of the competing explanations in accounting for 
the observed relationships. Efforts to estimate the direct 
impact of unemployment on health have been limited by 
several factors, including variations across studies in the 
definition of "exposure" to unemployment and whether 
and how studies are adjusted for potential confounding. 
Similarly, investigating the hypothesis that the associa- 
tion can be explained primarily by the selection of 
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unhealthy workers into unemployment has been con- 
strained by the relative absence of information on health 
status prior to the incidence of unemployment. 

Theoretically, factory closure studies are ideally suit- 
ed to provide useful information on the direction of the 
association of unemployment and poor health as they 
identify a group of people who lose their job irrespec- 
tive of their underlying health status and can be followed 
prospectively (17, 18). However this design may not ad- 
dress the relationship between health and unemployment 
in the general population, where many persons have lost 
their jobs for other causes. A review of factory closure 
studies found that only 2 of 10 studies had a study popu- 
lation of over 130, and only 4 had an adequate reference 
population (19). 

Few studies have had the ability to analyze informa- 
tion prior to a large number of persons becoming unem- 
ployed and simultaneously control for potential con- 
founding variables at the individual level. Lahelma (20), 
using spells of unemployment and reemployment, has 
shown the impact of unemployment on mental health. 
While the work of Moser et a1 (1) suggests an effect on 
physical health. The relationship between unemployment 
2 ~d adverse health outcomes is influenced by the level 
of unemployment (10). Higher observed effects at lower 
unemployment rates are consistent with selection. Sup- 
port for both competing hypotheses can be found in the 
literature as the 2 are not mutually exclusive. 

This prospective study reports on the relationship be- 
tween unemployment and the use of health care services 
for a representative sample in one Canadian province. 

Members of linked dataset, N = 44 629 

Not in labor force, N = 23 146 

1 Labor force participants, N = 21 483 I 
- Not covered by MHSIP due to 1983-1989 

migration, N = 1557 

Never employed. N = I56 

Employed and unemployed, N = 19 770 
I 
f Employed at time of census, N = 18 272 
I 

Unemployed at time of census, N = 1498 

Unemployed in Unemployed in Unemployed 1 1986, N = 6g0 1 "98.5, N =548 " i;":;i985, 1 
Figure 1. Description of the study population. (MHSIP = Manitoba 
Health Services Insurance Plan) 

The study was designed to test 2 hypotheses, first, that 
persons who become unemployed are a random selection 
of the labor force with respect to measures of health care 
use prior to unemployment and, second, that the acute 
effects of unemployment would result in higher use of 
health care services during spells of unemployment. 

Subjects and methods 

Study population, study design and sources of data 
The study population was a sample of labor force partic- 
ipants in the province of Manitoba. The study design 
combined comprehensive longitudinal histories of health 
care utilization over a 7-year period from 1983 to 1989 
with cross-sectional information on labor market experi- 
ences in the period 1985-1986 for a sample of 19 770 
persons between 15 and 64 years of age. Information on 
health care utilization was obtained from administrative 
records of physician services and hospital care main- 
tained by the Manitoba Health Services Insurance Plan 
(MHSIP), the single-payer health care insurance agency 
in this setting. Information on labor market experiences, 
occupation, and other socioeconomic attributes of the 
study sample was obtained from responses provided to 
the 1986 federal census. 

Study sample 
The study sample of labor force participants was drawn 
from a research data base composed of a 5% sample of 
the 1 050 000 residents of Manitoba, Canada, selected by 
stratified sampling from respondents to the federal 1986 
census. For each sampled respondent, information on 
demographic and socioeconomic characteristics was 
linked to records of health care utilization, migration, and 
vital status for a 7-year period from 1983 to 1989. The 
method used to link the census records to health care uti- 
lization records has been described previously (21-25). 

A total of 21 483 labor force participants were eligi- 
ble for inclusion in the study. Persons not continuously 
resident in the province over the 7-year observation pe- 
riod (N=1557) or who reported never working (N=156) 
were excluded from this sample, leaving a total of 19 770 
persons. The population estimates produced from the 
sample accurately reflected the sociodemographic pro- 
file, mortality experience, and health care utilization of 
Manitoba residents (21). Figure 1 describes the study 
sample. 

Measures 

Outcome measure. Electronic records of inpatient hos- 
pital admissions and ambulatory physician contacts were 
the source of the study outcome measures. These records 
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contained unique numeric personal identifiers which can 
be used to create longitudinal person-based histories of 
health care utilization (26). Hospital separation abstracts 
record up to 16 diagnoses defining patient health status, 
and physician reimbursement claims record the single 
diagnosis most responsible for the patient encounter. Di- 
agnoses are recorded in the ICD-9-CM standard (27). 
This diagnostic information was used to group health- 
service use into 3 categories identifying the treatment of 
mental health disorders (ICD 290-3 19), injury and poi- 
soning (ICD 800-999), and cardiovascular disorders 
(ICD 390-459). Health services associated with preg- 
nancy, labor, and delivery (ICD 630-676) were exclud- 
ed. 

Employment status. Standard Statistics Canada defini- 
tions were used to determine the employment status of 
the labor force participants in June 1986. Among the un- 
employed workers, the initiation date of the current un- 
employment spell was not recorded by the census ques- 
tionnaire. Approximate information on duration of un- 
employment was obtained from a question that asked if 
the unemployed person last worked in 1986, during 1985, 
or prior to 1985. No information was available on labor 
force participation and employment status in the 3.5-year 
observation period following the census. Similarly, no 
retrospective information on employment status over the 
period 1983 to June 1986 was available for persons em- 
ployed on the census day. 

For unemployed persons, health care use was classi- 
fied into 4 observation periods: (i) before the current spell 
of unemployment, (ii) a transitional period during which 
a person moved from being employed to being unem- 
ployed, (iii) the period of unemployment, and (iv) the 36- 
month period following December 1986. For persons re- 
porting unemployment status in June 1986, the remain- 
der of the 1986 calendar year was classified into the "dur- 
ing unemployment" period. Because the specific date in 
the transitional period when the person became unem- 
ployed was not measured by the census, this period con- 
tained time prior to the person becoming unemployed and 
the time during a period of unemployment. Since con- 
cern about job loss may have adverse health effects (28- 
30) and the earliest period of unemployment may have 
acute effects on health and on health care behavior, we 
separated this period from the "during unemployment" 

Table 1. Classification of health care use by period of unemploym 

period. Table 1 describes the temporal organization of 
health care use for the unemployed in relation to dura- 
tion of unemployment. 

In our sample, 1498 persons were unemployed on the 
census day (weighted estimate 6.3% of the labor force), 
agreeing closely with the official unemployment estimate 
at the time of the census (6.5%) (3 1). During the 1980s, 
the monthly unadjusted unemployment rates in Manito- 
ba ranged from a low of 4.6% in June 1980 to a high of 
11 . l% in January 1983 (31). The average monthly un- 
employment rate was approximately 7.7%. Unemploy- 
ment rates are lower in Manitoba in the summer months. 

Demographic and socioeconomic characteristics. Meas- 
ures of age, gender, marital status, Aboriginal heritage 
(race), attained education, sources and amounts of per- 
sonal and household income, self-reported occupation, 
and region of residence were obtained from responses to 
the June 1986 census (table 2). 

Mental health status prior to unemployment, Because 
mental health disorders have negative impacts on labor 
force participation (32,33), the complete labor force sam- 
ple was stratified on the basis of a history of treatment 
for mental health conditions prior to the June 1986 cen- 
sus date. A history of treatment for a mental health dis- 
order was defined as 21 hospital admissions or 22 phy- 
sician contacts for the treatment of mental health condi- 
tions (ICD 290-319). When this definition was applied, 
1208 respondents (6.1 %) had a history of mental health 
care use. 

Analytic method 

Crude rates of hospital admission and physician service 
use (1000 person-years) are reported, weighted by re- 
spondent sample weights, comparing employed with un- 
employed cohort members. For the unemployed, rates of 
health care use were stratified into the 4 observation pe- 
riods. Ratios of adjusted rates of health care utilization 
(and 95% confidence intervals) were computed to com- 
pare the unemployed with the employed reference group, 
as adjusted for age, gender, education, race, area of resi- 
dence, calendar year, and household income. Measures 
of hospital use and physician service use were analyzed 
under assumptions of a Poisson distribution, using the 
GENMOD procedure in the Statistical Analysis System 

ent. 

Date of initiation N 1983 1984 1985 January 1 - June 4 - 1987-1989 
of unemployment June 3 December 31 

1986 1986 

Prior to 1985 260 Before Transitional During During During Follow up 
In 1985 548 Before Before Transitional During During Follow up 
In 1986 690 Before Before Before Transitional During Follow up 
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Table 2. Demographic characteristics of the labor force participants, Manitoba, Canada, 1986. 

Employment status Un- Weight- Mean Male Residence Education Married Abo- House- 
weighted ed age (%) (%) (%) riginal hold 

(N) (NP (years) race income 
Winni- Urban Rural Grade Grade Some (%) (CAD) 

peg non- 0-9 10-12 univer- 
Winni- sity 

peg or post- 
second- 

ary 

Employed 18 272 18 518.0 38.0 57.6 58.3 14.9 26.8 17.1 36.1 46.9 67.5 1.5 40 500 
Unemployed 

Current episode 
initiated in 1986 690 623.9 33.2 51.4 62.3 14.6 23.1 21.0 39.1 39.8 51.4 5.7 35300 
Current episode 
initiated in 1985 548 435.6 32.5 53.7 60.6 11.0 28.4 20.9 43.5 35.6 49.0 11.1 34200 
Current episode 
initiated before 1985 260 192.3 36.2 48.0 57.1 13.1 29.8 24.9 38.9 36.2 49.6 18.8 20500 

a All the values were derived from weighted sample estimates. 

Table 3. Comparison of all causes of health care utilization between the employed and unemployed labor force participants, Manitoba, 

Employed 

NC Rated R Re Before 

Hospitalization 
Entire cohort 9502 72.0 1 .O 301 89.8 1.34 1.1 2-1.60 
Cohort members with history of mental health care 1289 151.8 1 .O 77 331.9 2.09 1.46-2.99 
Cohort members with no history of mental health care 8213 66.1 1 .O 224 68.2 1.1 5 0.95-1.39 

Ambulatory care 
Entire cohort 485964 4.0 1.0 11395 4.1 1.07 1 .OO-1.15 
Cohort members with history of mental health care 74252 9.2 1.0 2080 10.2 1.04 0.83-1.29 
Cohort members with no history of mental health care 41 171 2 3.6 1.0 9315 3.5 1.06 0.99-1.13 

a Indicates the results that were signif~cantly different from the before perlod when that period was used as the reference. 
Number of hospitalizations or ambulatory care contacts. 
Adjusted for age, gender, educat~on, race, area of residence, calendar year, and household income. 

Table 4. Comparison of hospital admission rates and ambulatory care contact rates for the treatment of mental health conditions and 
95% CI = 95% confidence interval) 

Employed 

NC Rated RRe Before 

Mental health conditions 
Entire cohort hospitalization 
Entire cohort abulatory contacts 
Hospital admissions for cohort members with 
no history of mental health care 
Ambulatory contacts for cohort members with 
no history of mental health care 

Injuries and poisonings 
Entire cohort Hospitalization 
Entire cohort 
Ambulatory contacts 
Hospital admissions for cohort members with 
no history of mental health care 
Ambulatory contacts for cohort members with 
no history of mental health care 

a Indicates the results that were significantly different from the before period when that period was used as the reference. 
Number of events. 
Adjusted for age, gender, education, race, area of residence, calendar year, and household income. 
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(SAS) to account for the conelated structure of the re- 
peated contacts for health care use for each person over 
the 7-year period. The use of the repeated measures (eg, 
the average of 4 ambulatory contacts per person per year) 
explained the very high number of contacts identified for 
the analysis. Interaction terms were included where in- 
dicated. Normalized sample weights were incorporated 
into the analyses to adjust the effect size estimates aris- 
ing from the stratified sample design. Because previous 
work had established that the sampling design had weak 
effects on the variance estimates, analytic tools to adjust 
the variance estimates were not used. 

These multivariate analyses were repeated after the 
sample had been stratified by status as to mental health 
treatment. Analyses were also conducted for the 3 
subsidiary groupings of health care use: mental health 

disorders, injuries and poisonings, and cardiovascular dis- 
orders. Also included in the reported results are statisti- 
cal tests for differences in health care utilization for the 
unemployed group using the before period as a reference 
for the other observation periods. 

Finally, a logistic regression model was used to test 
for a relationship between prior health care use and the 
subsequent risk of becoming unemployed. 

Results 

Comparisons of hospital and ambulatory care utilization 
are shown in table 3. The unemployed had significantly 
higher rates of hospital admissions than the employed 
group in all 4 observation periods, the adjusted relative 

Canada, 1983--1989.a (RR = rate ratio, 95% CI = 95% confidence interval) 

Transitional During Follow-up 

Nc Rated RRe 95% CI Nc Rated RRe 95% CI Nc Rated R R 9 5 %  CI 

b Before, transitional, during, and follow-up refer to the sequential time periods related to the onset of the current period of unemployment. 
Weighted rates per 1000 person-years for hospitalization and per person-year for ambulatory care contacts. 

injuries and poisonings between the employed and unemployed labor force participants, Manitoba, Canada, 1983-1989.a (RR= rate ratio, 

Transitional During Follow-up 

Nc Rated RRe 95% CI Nc Rated RRe 95% CI NC Rated RRe 95% CI 

b Before, transitional, during, and follow-up refer to the sequential time periods related to the onset of the current period of unemployment. 
Weighted rates per 1000 person-years. 
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rate ratios ranging from 1.34 in the period before the cur- 
rent spell of employment to 1.33 in the follow-up peri- 
od. Rates of ambulatory care use were also higher for 
the unemployed relative to the employed in all 4 obser- 
vation periods. 

Table 3 also reports results stratified by history of 
treatment for a mental health disorder. For those with no 
history of mental health treatment, the rates of hospital 
admission and ambulatory care were equivalent between 
the employed and unemployed groups prior to the cur- 
rent episode of unemployment. In the 3 subsequent peri- 
ods, however, the rates of both hospital admission and 
ambulatory care for all disorders combined were signifi- 
cantly elevated in the unemployed group. 

Among both the employed and unemployed with a 
history of treatment for a mental health disorder, the rates 
of health care utilization for all disorders combined were 
consistently 2 to 3 times higher than those without a his- 
tory of mental health treatment. In the group with a 
history of mental health treatment, there was no observed 

difference in the use of ambulatory care between the un- 
employed and employed groups in any of the 4 observa- 
tion periods. The unemployed had a significantly higher 
use of hospital care relative to that of the employed in 
the before period [adjusted rate ratio (RR) 2.09,95% con- 
fidence interval (95% CI) 1.46-2.991. The hospitaliza- 
tion rate ratio declined over the subsequent periods. 

The all-cause hospitalization rates were significantly 
lower in the follow-up period when compared with the 
before period for those with a history of prior mental 
health care. The opposite was true for those without such 
a history. 

The rates of hospital admission for the treatment of 
mental health disorders were elevated in the unemployed 
group relative to those of the employed group in the be- 
fore and transitional periods (table 4, see p 172-173). 
The rates of ambulatory care for the treatment of mental 
health disorders in the unemployed group were elevated 
in the period during the episode of unemployment and 
also during the follow-up period. For both hospital 

Table 5. Risk of unemployment in relation t o  pr ior health care use, by  period of onset of unemployment, Manitoba labor force partici- 
pants, 1986. (95% CI = 95% confidence interval, NS = not  significant at 0.05 level, .. = not  entered) 

Covariate Onset of current unemployment episode 

1986 1985 Before 1985 

Risk 95% CI Risk 95% CI Risk 95% CI 

Nonhealth-care-related variables 

Age 0.98 
Age squared 1 .OO 
Malea 1.28 
Marrieda 1.22 
Male x married 0.37 
Aboriginal 2.12 
Male x aboriginal 2.53 
Winnipeg (reference rural) 1.31 
Grade 10-1 2 (reference < grade 10) 0.63 
Some postsecondary (reference < grade 10) 0.56 

Health care utilization variables 
Mental healthb 

Hospitalization in 1983 NS 
Hospitalization in 1984 NS 
Hospitalization in 1985 NS 
Hospitalization in 1986 (precensus) 
Ambulatory contacts 1983 NS 
Ambulatory contacts 1984 NS 
Ambulatory contacts 1985 1.57 
Ambulatory contacts 1986 (precensus) 

Nonmental healthC 
Hospitalization in 1983 NS 
Hospitalization in 1984 NS 
Hospitalization in 1985 1.45 
Hospitalization in 1986 (precensus) 
Ambulatory contacts 1983 1.24 
Ambulatory contacts 1984 NS 
Ambulatory contacts 1985 NS 
Ambulatory contacts 1986 (precensus) 

a Forced in due to significant interaction term. 
Hospitalization refers to 21 periods of hospitalization for a mental health diagnosis; ambulatory contacts refer to 22 physician encounters for a mental 
health diagnosis. 
Hospitalization refers to 21 periods of hospitalization for a nonmental health diagnosis; ambulatory contacts refer to 25 physician contacts for a 
nonmental health diagnosis. 
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admissions and ambulatory care, the results persisted in 
analyses excluding labor force participants with a prior 
history of mental health treatment. There were empty 
cells in the before period in this analysis as the claims 
definition used to identify persons with mental health 
conditions eliminated persons who had mental health care 
contacts prior to their onset of unemployment. 

The rates for hospital and ambulatory care utilization 
for the treatment of injury and poisoning were elevated 
in the unemployed group during the transitional period, 
the period of unemployment, and the follow-up period 
(table 4, see p 172-173), both for the complete labor 
force sample and after control for prior history of mental 
health treatment. In the period before the initiation of the 
current unemployment episode, the rates of ambulatory 
care use for the treatment of injury did not differ between 
the unemployed and employed persons. A significant dif- 
ference in the rate of hospital admission for these condi- 
tions in the before period (RR 1.49,95% CI 1.02-2.18) 
was not sustained when persons with a history of mental 
health treatment were excluded from the analysis (RR 
1.38, 95% CI 0.9-2.11). There were no consistent dif- 
ferences between the employed and unemployed persons 
with respect to the rates of hospital admission and am- 
bulatory care for the treatment of cardiovascular disor- 
ders. 

In table 5, the analytic perspective is reversed. In this 
table, the relationship between prior health care use and 
the subsequent risk of unemployment is estimated, strat- 
ified into the 3 groups of persons who became unem- 
ployed in 1986, those who became unemployed in 1985, 
and those who became unemployed prior to 1985. In a 
consistent finding across all 3 groups, the approximately 
6% of the labor force with a treatment history for mental 
health conditions had an elevated risk of subsequent un- 
employment. For each of the subcohorts 1 mental health 
variable, either hospitalization or ambulatory contacts, in 
the period immediately prior to the initiation of 
unemployment predicted unemployment. For example, 
among the labor force participants employed in 1985 who 
had 22 ambulatory physician contacts for mental health 
care in this period (3.5% of the employed cohort in 1985), 
the risk of 1986 unemployment was 1.57 times greater 
than for those not in treatment in 1985 (95% CI 1.10- 
2.25). In contrast, health care utilization for nonmental 
health disorders prior to unemployment only predicted 
unemployment for the subcohort that became unem- 
ployed in 1986. 

Discussion 

This prospective study was designed to test 2 competing 
explanations for the frequently observed cross-sectional 
finding that unemployed labor force participants have ev- 

idence of poorer health status than employed persons do, 
namely, the causal explanation, where unemployment 
precipitates declines in health, and the selection expla- 
nation, where individuals for socioeconomic, health, or 
other reasons experience a higher risk of simultaneously 
becoming unemployed and having worse health out- 
comes. 

To examine these questions, the study has used meas- 
ures of health care utilization as a proxy for direct meas- 
ures of health status. Consistent with recent data (7), ev- 
idence was found to support both the selection and cau- 
sation hypotheses. Support for selection was found in 
comparisons of the entire cohort of labor force partici- 
pants. Persons who became unemployed were shown not 
to be a random sample of the labor force according to 
prior health status. In the unemployed group, the use of 
both hospital care and ambulatory physician services was 
elevated relative to that of the employed group in the 
period prior to the incidence of unemployment. Unem- 
ployed persons with prior mental health care had in- 
creased hospitalization rates before their current period 
of unemployment. Other evidence supporting selection 
was found in the analysis of predictors of unemployment. 
Prior health care utilization was found to predict subse- 
quent unemployment. Mental health care utilization in 
the period preceding the onset of unemployment predict- 
ed unemployment in all 3 subcohorts of the unemployed. 
Nonmental health variables only predicted unemploy- 
ment in the "unemployed in 1986" subcohort (ie, that 
with the shortest duration of unemployment). Nonmen- 
tal health utilization may not have predicted unemploy- 
ment for the groups with longer unemployment, since to 
be "officially unemployed" one has to be actively seek- 
ing work, those who have chronic illnesses may have se- 
lected themselves out of the work force (34). 

Evidence supposting causation was found when mem- 
bers of the cohort with a history of mental health 
treatment were excluded from the analysis, the use of 
hospital care and ambulatory physician services was com- 
parable between the employed and unemployed in the pe- 
riod prior to the incidence of unemployment. In this 
group health care utilization increased among the unem- 
ployed during the periods of transition to unemployment, 
the period during unemployment, and the follow-up pe- 
riod. 

Diagnosis-specific analyses also provided evidence 
supporting the hypothesis that the experience of unem- 
ployment is causally implicated in adverse changes in 
health status. Among persons with no history of mental 
health treatment, the incidence of hospital admission for 
the treatment of injury and poisoning increased among 
the unemployed during the transitional, unemployment, 
and follow-up periods. Possible mechanisms for this ob- 
servation may include increased use of alcohol, which 
has been observed in some (12), but not all ( 3 3 ,  
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situations or mental stress leading to self-abusive behav- 
ior (36). In this same unemployed group with no history 
of mental health treatment, the frequency of hospitaliza- 
tion and ambulatory encounters with physicians for the 
treatment of mental health disorders were elevated in all 
3 observation periods defining the unemployment expe- 
rience, with the exception of the follow-up period for hos- 
pitalization. This finding is also consistent with the re- 
sults of previous research (20, 37) showing negative ef- 
fects of unemployment on mental health. 

Stratification revealed different patterns in the rela- 
tionship of health care utilization and unemployment for 
those who had a history of treatment for mental health 
care and those who did not. Those with mental health 
diagnoses who remained in the work force had a decrease 
in hospitalization throughout the study period, while an 
increase in hospitalization was observed for those with- 
out these diagnoses. The observed decrease in hospitali- 
zation may be due to a survivor effect, with only those 
healthy enough to look for work remaining in the labor 
force. We were unable to identify other work using pop- 
ulation-based cohorts stratified according to mental 
health. This finding is consistent with other research 
which has found that aggregate reporting of data may 
obscure specific information (16). 

Our study had several limitations. An observed in- 
crease in health care utilization may be due to health- 
care-seeking behavior and not due to a change in health 
status. Our results showed greater differences in hospi- 
talization than for ambulatory care utilization and in 
health care treatment for injuries and poisonings than for 
other conditions. This pattern is more in keeping with a 
change in health status of the unemployed rather than an 
increase in health-care-seeking behavior. Misclassifica- 
tion may also have occurred, as we were not able to iden- 
tify employment status at times other than at the census. 
Generally, misclassification tends to obscure associations 
(38); thus our results may have underestimated the true 
effect of unemployment on health care utilization. An- 
other potential source of misclassification could occur by 
using administrative data to identify individuals who had 
mental health conditions. These data would not identify 
persons who may be considered by clinical criteria to 
have mental health conditions. Another limitation is that 
the group of unemployed persons would not include dis- 
couraged workers who left the work force prior to the 
census or people who were selected out of the work force 
by poor health status. People who were previously un- 
employed have a greater chance of again being unem- 
ployed, a factor leading to occupational marginization (7, 
16). Exclusion of these types of persons would create bias 
against finding effects of unemployment, as only persons 
well enough to continue seeking work could be studied. 
A further limitation is that we were not certain of 
the exact date when unemployment commenced. This 

limitation was addressed by comparing utilization in pe- 
riods before and during a spell of unemployment, the re- 
sults showing changes consistent with an unemployment 
effect. The relatively low unemployment rate at the time 
of the study may have caused some of the observed as- 
sociations between health care utilization and unemploy- 
ment (10). Our analysis was designed to identify utiliza- 
tion prior to unemployment to identify better those who 
may be selected into unemployment and to control for 
this possibility. Although we were able to control for 
many potential confounding variables, we were not able 
to control for others, such as cigarette and alcohol con- 
sumption (35) or childhood socioeconomic circum- 
stances (15). Thus we cannot exclude confounding by 
these or other variables as the cause of the observed in- 
crease in health care utilization. 

Overall, our data were consistent with a selection ef- 
fect of persons with a history of mental health care utili- 
zation into unemployment. This study is consistent with 
previous research on labor market experiences that indi- 
cate that mental health disorders increase the risk of un- 
employment (32, 33). However, for the majority of the 
unemployed in this sample, the elevated use of hospital 
care and ambulatory physician services during the un- 
employment experience was not explained by a prior his- 
tory of health care use, and it replicates findings of other 
studies which have documented increases in the use of 
health care during unemployment (2, 17, 37, 39). Future 
research that utilizes population-based data sets should 
control for prior mental health care, as it may obscure a 
causal relationship between unemployment and adverse 
health outcomes. 
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