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IMPACT OF PHYSICAL DISABILITY ON VOCATIONAL ACTIVITY:
WORK STATUS FOLLOWING MYOCARDIAL INFARCTION

Stanley Fisher!
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ABSTRACT. The objectives of this longitudina) study
were to defermine the proportion of individuals who re-
turn to work following myocardial infarction, and to
compare those who return to work with those who do
not return to work on a number of medical and social
characteristics. The 172 subjects were all the males in
the Framingham Heart Study who developed myocardial
infarction within the 14 year period since this epidemio-
logical study was initiated. Work Status was determined
by comparing the employment history of the patient be-
fore (Pre MI) and after he developed myocardial infarc-
tion (Post MI). Based on this investigation it was found
that 819 of the MD’s return to work following ML Us-
ing the chi-square technique it was found that the return
{0 work group was significantly younger than the non
working group. There did not appear to he any signifi-
cant relationship between the working or the non working
group, and education, functional class, history of angina
pectoris, history of congestive heart failure, recognized
or unrecognized MI, the neurocirculatory asthenia. Fu-
ture studies on return to work should include psychologi-
cal factors which may distinguish between “slow” and
“rapid” return to work groups.

The individual’s psychological reaction to the re-
strictions imposed upon him by heart diseasc is
reflected in part by his decisions to retire, return
to his former job or seek new employment. Over
the past 30 years numerous retrospective studies
have been made of the work status of individuals
following heart discase.
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In 1940, Master & Dack (16) studied 415 malc
and female patients and found that 59% returned
to employment after their first myocardial infarc-
tion.

In 1944, Kresky & Goldwater (12) reported
on the vocational behavior of 2 081 patients who
in 1941 were attending ten cardiac clinics. The
report revealed that 47% of the 1019 males in
this sample were working at the time of the study.

In another study of 580 adult cardiac patients
seen in 1949 the staff of the New York Work
Classification Unit found that 45% of the 308
males were employed fulltime, and 8% were em-
ployed part time (8). Clark (3) studied 314 car-
diacs seen at the Boston Work Classification Unit
between 1952 to 1957 and found that 185 were
cmployable and of these 63% resumed work. In
1956 Crain & Missal (4) reviewed the medical
records in their industrial plant and found that
82 9% returned to work after MI.

In England, Papp & Smith studied 200 patients
seen both in hospital and in private practice and
found that 33% who had a severe MI returned
to work; while 65% who had MI of less severity
returned to work (18). In Norway, Lund—Johan-
sen investigated both an urban and rural popula-
tion involved in cardiac rehabilitation and found
that 83 % returned to work (14). Bidrck & Wede-
lin in Sweden found that 80% returned to work
(2).

Based on a questionnaire sent to former hos-
pitalized patients Kellerman (11) and his group
in Israel found in 1968 that 80% of the men
who had a diagnosis of acute myocardial infarc-
tion returned to work. They report that all the
patients who returned to work did so within 1
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Table I. Work status male MI's Framingham

Total
N %)
1. Returned to same work 93 54.0
2. Died—no evaluation following MTI 34 19.8
3. Retired after MI 18 10.4
4. Not enough vocational history
to determine work status 9 5.2
5. New job following M1 7 4.1
6. Unemployed following MI 6 3.4
7. Retired before and after MI 5 2.9
Total 172 99.8
N=172,

year, 13% 1 month after diagnosis of MI, 52%
within 2 months, and 83 % within 5 months.

Weinblatt et al. (10) found that of men sur-
viving the MI by 3 months, 3 out of 10 return
to work in 3 months, and nine out of 10 by 18
months after MI. By the end of the 18th month
observation period 6% of the survivors had again
left the labor force after their initial return.

Existing estimates of the proportion of indi-
viduals who return to work are difficult to inter-
pret since they are based almost exclusively on a
retrospective analysis. In addition, Sharland (19)
and Weinblatt (20) noted a number of problems
arising from the selectivity of case material in
studying the ability of cardiacs to return to work.

The patients involved in work status studies
have been private, clinic, hospitalized patients or
work evaluation unit patients. All patients had a
diagnosis of myocardial infarction.

Studies limited to cases of diagnosed myocar-
dial infarction present only one aspect of the work
status problem, since myocardial infarction is fre-
quently undetected when acute symptoms are ab-
sent. It therefore appears worthwhile to study the
work status and characteristics of individuals
prior to the advent of myocardial infarction and
to evaluate these findings in reference to return
to work after the advent of both recognized and
unrecognized myocardial infarction.

The purposes of this study are to:

1. determine the proportion of individuals who
return to work, and those who did not return to
work following myocardial infarction;

2. compare those who return to work and those
who did not return to work on the following fac-
tors: age, education, history of neurocirculatory
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asthenia, unrecognized MI, functional class, his-
tory of congestive heart failure and history of
angina pectoris.

MATERIAL AND METHODS

To determine those factors associated with the develop-
ment of heart disease a continuing epidemiological study
was established in Framingham, Massachusetts, Since
1949, “The Framingham Heart Study” has been investi-
gating a population of 5127 males and females aged
30-62 who were initially free of heart disease. These
individuals were seen for biennial examinations when a
variety of information was collected including a work
history of each individual (6). Although followed for a
longer average period the data for this report was based
on the 14th year follow-up of the Framingham Heart
Study for which complete information was available in
February 1969,

For the purposes of this study the subjects were all
the males in the Framingham Heart Study who devel-
oped myocardial infarction. There was a total of 172
such individuals.

The employment histories of the 172 MI subjects were
reviewed to determine thezir “Pre-MI” and “Post-MI”
work status. Pre-MI work status was the recorded em-
ployment activities obtained in the biennial examination
preceding myocardial infarction. Post-MI work status
was the employment data obtained in the biennial ex-
amination following myocardial infarction. Work status
was established by comparing the Pre-MI work status
with the Post-MI work status.

In addition to work status the following information
was obtained from the Framingham records on each of
the subjects: 1) age; 2) education; 3) history of neuro-
circulatory asthenia; 4) unrecognized MI; 5) functional
class; 6) history of congestive heart failure; 7) history
of angina pectoris.

The chi-square technique was used to analyze each of
the above factors with reference to return to work be-
havior. Significance was set at the 0.01 level of signifi-
cance,

RESULTS

Of the 172 male MI subjects reported in Table I,
34 died between examinations, and there was in-
sufficient employment data available to determine
the work status of an additional 9 subjects. Those
5 who were retired from work prior to and after
MI were eliminated from the sample because
these were apparently not influenced by the dis-
ability. It is interesting to note that none of the
subjects who retired before MI returned to work
after MI for the period under investigation.

Table 11 shows the remaining 124 subjects that
make up that group which can be considered as
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working (return to same job or changed jobs fol-
lowing MI) and non-working (unemployed or re-
tired after MI). Approximately 81 % returned to
work and 19% did not return to work following
myocardial infarction. If we eliminate the group
that retired after MI we find that 94% of the
subjects return to either their same job or found
a new job and 6% consider themselves unem-
ployed.

Analyses were also made to test the contri-
bution of certain sociological and medical factors
to return to work. These factors were viewed as
some of the components which would determine
whether or not an individual would return to
work. Included here was the individual’s: 1) age
at the time of MI; 2) years of education com-
pleted; 3) diagnosis of neurocirculatory asthenia;
4) recognized and unrecognized MI; 5) American
heart association classification; 6) history of con-
gestive heart failure; and 7) history of angina
pectoris.

Chi-square tests were performed on each of
these factors and their relationship to return to
work. The findings are as follows:

1. Age. As shown in Table III the average
age of the working group was 51 years and the
average age for the non-working group is close
to 60 years at the time of their MI. A significant
relationship was found between age and return
to work. Advancing age may be one of the major
reasons why an individual does not return to work
following myocardial infarction.

2. Education. The average number of years
of education completed by the working MI group
was 11.2 years, and for the non-working group
8.6 years. Although there is a 2.6 years differ-
ence in favor of the working group, this differ-
ence was not a significant one. As the data re-

Table II. Return to work following myocardial infarc-
tion

Total
Work status N (%)
Returned to same work 93 75.00
Changed to other work 7 5.64
Working—Total 100 80.64
Unemployed 6 4.84
Retired 18 14.51
Not working—Total 24 19.35
N=124.

Table III. Comparison between working and non-
working group

Non-
Working working
1. Age (at time of MD)* Under 50 38 2
N=124 51-65 57 18
Over 66 5 4
Average 51.07 59.72
2. Education (years) Under 4 6 1
N=123 5-8 24 7
9-12 39 9
13-16 22 7
17+ 9 0
Average 11.20 8.64
3. Neuro-circulatory Yes 10 4
asthenia No 90 20
4. Recognized M1 Recognized 76 16
Unrecognized 19 4
Neither
recognized or
unrecognized 5
5. AHA functional 1 28 8
class 2 68 13
3 4 3
4 0 0
6. History of Yes 12 7
congestive heart
failure No 88 17
7. History of angina Yes 45 14
No 55 10

Significant at 0.01 level of significance.

veals, the greatest majority of MI's (93%) who
return to work, return to their former work. Only
79% change to other work. Higher education
would play a more important role if the majority
of individuals with MI were seeking jobs that
demanded more years of schooling.

3. Neurocirculatory asthenia (NCA) was at one
time referred to as “soldiers heart” because of
its association with emotional stress due to parti-
cipation in military activities. Maclver (15), Miles
& Cobb, (17) Wheeler et al. (22) perceive NCA
as evidence of anxiety due to psychological prob-
lems. However, the medical team (no psychiatrist
included) at Framingham determined the diagno-
sis of NCA based on the following criteria: (9).1

1 (@) “The subject must have a ‘respiratory’ complaint,
e.g., sighing respiration, inability to get a deep or satis-
factory breath, smothering and choking, or complaint of
dyspnea.” (b) “The subject must have one or more symp-
toms from two of the following three symptom groups:
Group 1: palpitation, chest pain, chest discomfort. Group
2: nervousness, dizziness, faintness, discomfort in crowds.
Group 3: undue fatigability or tiredness, or limitation
of activities.”
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On the basis of this study there was no signifi-
cant difference between the working MI and non-
working MI group based on a history of NCA.
This does not preclude the possibility that NCA
may be a factor in delaying a return to work
during the one year period following the diagno-
sis of ML

4. Recognized and unrecognized MI. In a 12
year follow-up in the Framingham Study, Kannel
et al. (10) compare these myocardial infarctions
which were silent or unrecognized with those who
were recognized, and found that 26% were un-
recognized. Previous studies on return to work
have only included those patients with recognized
heart disease. Some consider the unrecognized MI
to be a milder form of MI, and the recognized to
be a more severe form of this disorder (13). When
the non-working and working MI groups were
Compared as to the severity of their disorder based
on recognized and unrecognized MI no signifi-
cant relationship was found. This finding suggests
the work status of individuals with MI is based
on factors other than severity of their heart dis-
ease.

5. Functional capacity as recorded by the Fra-
mingham team based on the American Heart As-
sociation classification (5) as follows:

Class 1: Patients with cardiac disease but with-
out resulting limitations of physical activity. Or-
dinary physical activity does not cause undue fat-
igue, palpitation, dyspnea or anginal pain.

Class 2: Patients with cardiac disease resulting
in slight limitation of physical activity. They are
comfortable at rest, Ordinary physical activity re-
sults in fatigue, palpitation, dyspnea or anginal
pain.

Class 3: Patients with cardiac disease resulting
in slight limitation of physical activity. They are
comfortable at rest. Less than ordinary activity
Causes fatigue, palpitation, dyspnea or anginal
pain.

Class 4: Patients with cardiac disease resulting
in inability to carry on any physical activity with-
out discomfort. Symptoms of cardiac insuffici-
ency or of the anginal syndrome are present even
at rest. If any physical activity is undertaken dis-
comfort is increased.

No significant relationship was found between
functional class and return to work. It is interest-
ing to note that no subject received a IV classifi-
cation.

Scand I Rehab Med 2-3

6. Congestive heart failure. As with the other
measures of severity of illness in this study no
significant relationship between congestive heart
failure and employment was found. Clarke (3) in
his work classification unit study found that “a
history of congestive failure and the use of mer-
curial diuretics tend to decrease employability but
are not bars to it”,

7. Angina pectoris. This data Teveals that there
is no significant difference between the working
and non-working groups as to a history of angina
pectoris. Bakker & Levenson (1) report however
that “the anxiety of both patient and doctor
aroused by angina pectoris resulted in much de-
lay in the rehabilitation of patients™. The anxiety
delay found by these investigators may be one of
the factors that separate the “slow” and “rapid”
returnees within the | year period following a
diagnosis of MI.

DISCUSSION

Previous studies of the proportion of individuals
who return to work following MI have usually
included subjects with “recognized MI” obtained
from hospital, clinic, private practice and cardiac
work evaluation units. These studies have usually
excluded the unrecognized MI which represent
over 25% (10) of the MI population. In addition,
the technique of determining change in work sta-
tus on the basis of employment data obtained
from patients a long time after the onset of MI
is of questionable validity (21). The varied find-
ings reported in these carlier studies range from
as low as 45% to a high of 89% return to work
following MI. This study, as the epidemiological
medical study at Framingham, Mass (6) is pre-
dicated on the belief that an understanding of
the impact of disability on the psychological ad-
justment of an individual will be facilitated by a
careful recording of the medical, social, psycho-
logical, and vocational characteristics of individ-
uals before the disability develops and analysis of
the differences of these variable after disability.

The subjects used in this investigation were
those individuals found to have both recognized
and unrecognized MI in the Framingham Heart
Study. Employment histories were obtained at
Framingham just prior to MI (Pre-MI) and
shortly following MI (Post-MI). Based on this
data it was found that 81% of MI's return to
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work following MI. The date of return to work
following MI can be assigned as having occurred
at the mid-point between the Pre-MI and Post-
MI period, on the average of 1 year. Weinblatt
¢t al. (20) found that 9 out of 10 MI's return
o work by 18 months. Kellerman and his associ-
ates (9) report that all the subjects who returned
to work in his study did so within 1 year, with
| 3% returning in 1 month after diagnosis of MI,
52 % within 2 months, and 83 % within 5 months.
I'hese findings as well as the current data suggest
that programs directed to the vocational rehabili-
fation of individuals with MI should be directed
lo those who will not return to work within 1 year
following a diagnosis of MI.

It appears clear from the present study that
the best predictor of return to work is age. Indi-
viduals who return to their former work and seek
new work were more likely to be younger than
those who were unemployed or retired. There
does not appear to be any relationship between
return to work and education. Severity of illness
as measured by functional class, history of angina
pectoris, history of congestive heart failure, re-
cognized or unrecognized MI and neurocircula-
tory asthenia was not found to be significantly
related to return to work.

The results of this return to work study sug-
gests, as did the Gelfand et al. (7) study on the
vocational adjustment of cardiac patients that the
factors which differentiate the groups do not lie
so much in the medical aspects “but can be seen
only in the social and psychiatric data”. Future
studies on return to work should include psycho-
logical factors which may distinguish between the
“rapid” (3 months or less) and “slow™ (4 months
or more) return to work groups. Such informa-
tion would be most helpful to those concerned
with the vocational rehabilitation of the cardiac.
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