deted control is sirhilar to that originally
formulated by Bleuler to describe the
disintegration of psychic processes in
schizophrenia that renders them ‘‘inca-
pable of holding the train of thought in
the proper channel’’ (20).
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Shift Work Among Dual-Earner Couples with Children

Abstract. In a 1980 sample of U.S. nonfarm households with children and with
both spouses employed full time, one-third of the couples included at least one
spouse who worked other than a regular day shift. In about one-tenth of the couples
the spouses worked entirely different shifts with no overlap in hours. These findings
are linked to an earlier study which showed a high prevalence of child care by
employed fathers whose wives were employed in certain occupations.

A decade ago, the employment of
women was called ‘‘one of America’s
best-kept national secrets’ (/). By now
it is more widely recognized that women
are a major component of the U.S. labor
force; as of 1981 they constituted over 43
percent (2). The most rapidly growing
segment of the labor force is married
women. Hence there has been a rise in
the prevalence of ‘‘dual-earner’’ families
(both spouses employed); by 1981, they
made up 52 percent of all married-couple
families (with and without children).

Couples in which the husband was the
only earning spouse constituted 30 per-
cent; in the remaining 18 percent the wife
was the only earning spouse or neither
spouse was an earner (2).

Over half the dual-earner couples have
children. An apparently unnoticed phe-
nomenon of these couples is the high
prevalence of ‘‘shift workers’’—individ-
uals who work on other than a regular
day shift. In more than one-third of the
couples with children in which both
spouses work full time, at least one
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spouse is on shift work. This widespread
phenomenon, which we shall document
below, has not been previously observed
because of the individual rather than
couple perspective that generally has
been given to the analysis of shift work-
ers (3).

We know from Current Population
Survey (CPS) data that in 1980 about
one-sixth of the full-time nonfarm wage
and salary earners in the United States,
or about 10 million people, were shift
workers (on evening, night, or miscella-
neous shifts) (4). Shift workers are dis-
proportionately young, single, male,
black, and primarily engaged in service
industries (5). Still, there are many shift
workers who are not so typified. For
example, in 1980, 31 percent of shift
workers were women. Also, 68 percent
of male shift workers and 46 percent of
female shift workers were married (4).
The marital status of individuals was
specified in the published report (4), but
spouses were not identified; this preclud-
ed an estimate of the prevalence of shift
work among couples.

Our analysis is based on data from the
May 1980 CPS relating to the hours at
which wage and salary earners began
and ended work on their principal jobs
‘most days of the week preceding the
survey (7). We selected from the CPS
sample of approximately 55,000 house-
holds all nonfarm married couples with
wives aged 18 to 44 and with children
under 14 years of age, in which both
spouses were usually employed full time
(35 hours or more) and had worked full
time on their principal jobs during the
reference week (6). We excluded self-
employed spouses because they were
not asked about their hours. The result-
ing sample, unweighted, consists of 2559
couples and represents about 3.3 million
couples.

Our basic definition of shift work is the
one used by the Bureau of Labor Statis-
tics (BLS) (¢, 5):

Day shift: full-time schedule (35 hours
or more per week) in which at least half
the hours worked fall between 8 a.m. and
4 p.m.

Evening shift: full-time schedule in
which at least half the hours worked fall
between 4 p.m. and midnight.

Night shift: full-time schedule in
which at least half the hours worked fall
between midnight and 8 a.m.

Miscellaneous shift: full-time schedule
of less than 6 or more than 12 hours per
day.

If a worker’s hours fit into both day
and evening categories, or both evening
and night, the worker is classified in the
first of the two categories. If in both
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Table 1. Couples’ work shift patterns: distribution (percent) of U.S. nonfarm couples in which
both spouses are employed full time (at least 35 hours a week on principal job), the wife is 18 to
44 years old, and there are children less than 14 years old. Shift definitions are those of the
Bureau of Labor Statistics (see text) and refer to full-time principal job. Couples in which one or
both spouses are self-employed are excluded. N (number of couples) is 2559 unweighted; the
percentages are based on weighted N’s. [Data are for one reference week, from the May 1980

Current Population Survey (4)]

Husband’s shift

Miscellaneous
o s Day, Day _— To-
Wife’s shift non- rotat Even- Night <6 -1 tal*
rotat ing ng hour/ hour/
ng day day
Day, nonrotating 66.1 4.3 2 3.9 4 3.7 85.5
Day, rotating 2.3 1 3 3 .0 .0 3.0
Evening 4.0 5 .9 3 .0 3 6.0
Night 1.9 .1 4 3 0 1 2.8
Miscellaneous
< 6 hour/day 2 .0 .0 .0 .0 .0 2
> 12 hour/day 1.8 2 .0 .0 .0 .5 2.5 .
Total* 76.2 5.2 8.8 4.8 4 4.6 100.0

*Percentages may not add to subtotals because of rounding.

night and day categories, however, the
worker is counted on the day shift. This
is a broad definition of day shift, permit-
ting individuals who work from 4 a.m. to
12 noon to be classified as day workers,
as well as individuals who work from 12
noon to 8 p.m. Those are, however,
highly uncommon work times (8).

An alternative definition has been to .

consider full-time work beginning at 7, 8,
or 9 a.m. as day work and work that
begins at other times as shift work (9).
This leads to higher estimates of the
prevalence of shift workers. We modify
this definition further to include in the
day shift work that begins at 10 a.m., a
common starting time for retail jobs.
We also refine the data by distinguish-
ing rotating workers who were on a
daytime schedule in the reference week
from regular day workers. (Rotators are
those who regularly change shifts, such
as 1 week on the day shift and the next
week on the evening or night shift.)
Finally, we propose a new approach for
considering couple work schedules: ex-
amining the number of hours of spouse
overlap in their full-time principal jobs.
In the reference week of May 1980,
using the BLS definition of shifts and
referring only to the principal job, we
find that 85.5 percent of wives and 76.2
percent of husbands in dual-earner cou-
ples worked a nonrotating day shift; or,
reciprocally, 14.5 percent of wives and
23.8 percent of husbands did not. These
are percentages for individual spouses.
A couple perspective is more revealing
of family dynamics. We see in Table 1
that in only 66.1 percent of couples do
both spouses work a nonrotating day
shift. In other words, in about one-third
of the couples one or both spouses do

not regularly work a day shift. The most
common pattern for these couples is
husband on an evening shift and wife on
a nonrotating day shift. Husbands are
more likely to be on rotating and miscel-
laneous shifts than are wives. Wives who
do not work a day shift are most likely to
work an evening shift and their husbands
a nonrotating day shift.

The second shift-work definition,
based on whether or not work began at 7,
8, or 9 a.m. during the reference week,
produces a higher prevalence of nonreg-
ular work schedules among couples than
does the BLS definition. Among wives,
18.1 percent did not regularly begin work
at those hours; among husbands, 28.0
percent did not. Only 60.8 percent of the
sample are couples in which both
spouses regularly began work at 7, 8, or
9 a.m.; in 39.2 percent at least one
spouse had an atypical starting time or
was a rotator. Adding 10 a.m. to those
starting times decreases the figure only
slightly, to 37.8 percent.

These figures relate to the full-time
principal job only, and data on hours
worked are not available for additional
jobs. We do know, however, the preva-
lence of ‘‘moonlighters’” in our sample:
6.8 percent of all husbands on nonrotat-
ing day shifts as defined by BLS (6.8
percent of husbands on all shifts) and 2.3
percent of all wives on nonrotating day
shifts (2.6 percent of wives on all shifts)
had additional jobs in the reference
week. Of the couples on nonrotating day
shifts, 8.8 percent include a spouse who
had another paid job (wage and salary or
self-employed) in the reference week.

Is shift work more characteristic of the
couples whose youngest child is not yet
of school age or of the couples who have
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Table 2. Hours of overlap in spouses’ employment: distribution (percent) of U.S. nonfarm
couples in which both spouses are employed full time (at least 35 hours a week on principal job),
the wife is 18 to 44 years old, and the youngest child is under 14, under 5, and S to 13 years of
age. All couples and couples not on rotating shifts. (Couples in which one or both spouses are
self-employed are excluded.) N’s shown are unweighted; percentages are based on weighted
N’s. [Data are for one reference week, from the May 1980 Current Population Survey (4)]

Number
of over- All couples, Couples not on rotating shifts,
lapping with youngest child age (years) with youngest child age (years)
hours
per day Un- Un- 5 Un- Un-
on der der to der der 5 to
principal 14 s 13 14 5 13
job
0 10.6 12.0 9.5 8.8 9.4 8.4
lor2 6.3 5.7 6.7 5.2 4.4 5.7
3to6 9.4 8.7 10.1 8.7 8.4 8.9
7 16.5 17.1 15.9 16.4 17.7 15.5
8 33.7 32. 34.8 35.2 33.5 36.4
9 21.0 21.8 20.4 23.1 24.1 22.3
10 or more 2.5 2.3 2.6 2.6 2.5 2.8
Total* 100.0 100.0 100.0 100.0 100.0 100.0
(N) (2559) (1109) (1450) (2228) (961) (1267)

*Percentages may not total 100.0 because of rounding.

only school-aged children? Suggestive of
a higher prevalence among those with
very young children is the fact that cou-
ples with young children tend to be
young themselves, and shift work is
most prevalent among the young. Also,
couples with young children generally
have lower incomes than those with old-
er children, and to the extent that shift
work draws premium pay, they may dis-
proportionately respond to that incen-
tive. On the other hand, couples whose
youngest child is of school age may have
fewer complications and lower costs in
arranging for child care while they work.
For example, their other children are
more likely to be old enough to help with
child care. In any case, we found that the
prevalence of shift work (BLS definition)
is almost the same in the two groups of
parents—33.1 percent among couples
whose youngest child is less than 5 years
old and 34.5 percent among couples
whose youngest child is school-aged.
The high prevalence of shift work
among couples with children leads us to
ask in how many of them the parents
have different work schedules with little
overlap in hours. Such differences re-
duce the time in the evening or night that
both parents can be with the children but
maximize the time that at least one par-
ent can be present. We have derived
from the CPS data the number of hours
of spouse overlap in employment. Again,
this refers to the principal jobs only and,
accordingly, leads to a conservative esti-
mate of work time away from home. It is
striking to find (Table 2) that one-tenth of
these full-time dual-earner couples had
no overlap whatsoever in their hours of
employment in the reference week. Con-
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sidering only couples with nonrotating

- schedules for both spouses, we find this

reduces to 8.8 percent—still quite high.
An additional 6.3 percent of all couples
(5.2 percent of those on nonrotating
shifts) had only 1 or 2 hours of employ-

ment overlap. This overlap measure -

does not take into account the time con-
sumed in commuting to and from work,
so again it overstates the time spouses
have left to be at home together. Thus,
we conclude that a substantial minority
of children of couples who are employed
full time spend their evenings and night-
times with only one parent. Again, there
is little difference between couples
whose youngest child is less than S years
old and those whose youngest is aged 5
to 13.

For some couples differing shifts may
be a way of sharing child care. Indeed,
the present study emanated from earlier
findings from the June 1977 CPS that
suggested this was the case (10). Those
findings were based on a subsample of
employed married women aged 18 to 44
with employed husbands and with chil-
dren less than S years old. A very high
percentage of employed husbands of
women in certain occupations were the
primary caretakers of the young chil-
dren; the wives were employed as regis-
tered and practical nurses, salesworkers,
waitresses, and ‘‘other clerk,” a diffuse
grouping that includes telephone opera-
tors. These are occupations that dispro-
portionately entail shift work. Between
35 and 43 percent of the fathers whose
wives were working part time in these
occupations were the principal caretak-
ers. Over 30 percent of fathers whose
wives were full-time waitresses and

practical nurses were the principal care-
takers. Data on fathers’ detailed occupa-
tions were not available, but a similarly
high prevalence of mother care may be
characteristic of dual-earner couples in
which husbands are in shift-work occu-
pations. That differing shifts are a com-
mon mode of child care among dual-
earner couples was suggested by Morgan
(11) in his analysis of the 1979 Survey of
Income Dynamics, although data were
not presented on the hours of employ-
ment.

The child care issue is but one illustra-
tion of the fruitfulness of viewing shift
work from a couple perspective. That
issue raises many research questions:
What are the motivations for shift work
among couples with children? What is
the quality of child care in shift-work
households? To what extent do the par-
ent caretakers sleep during the children’s
waking hours, or perhaps spend more
daytime with their children than they
otherwise would? Other questions may
be raised concerning marital life: What
are the quality and stability of marriages
among shift-work couples compared
with others? What is the distinctive ef-
fect of shift work on the division of labor
within the home and on marital power?
Is the effect of female shift work on
family life different from the effect of
male shift work? The answers to these
questions are increasingly important,
given the growing prevalence of dual-
earner couples in our society.
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Barbiturate-Enhanced Detection of Brain Lesions by

Carbon-14-Labeled 2-Deoxyglucose Autoradiography

Abstract. Cerebral glucose metabolism in rats was examined 1 week after the
production by ibotenic acid of unilateral striatal lesions. The incorporation of
carbon-14-labeled deoxyglucose decreased within the lesion but much less than that
of carbon-14-labeled glucose. Barbiturate anesthesia caused a reversal of the
asymmetric striatal deoxyglucose labeling, such that the lesioned striatum retained
more tracer than the contralateral side. The combined use of barbiturates and
radiolabeled deoxyglucose may enhance the identification of recent brain infarction

in experimental animals and in man.

The development of the labeled 2-
deoxy-p-glucose (2-DG) technique for
measurement of cerebral glucose utiliza-
tion has made it possible to investigate
local metabolic rates under a wide varie-
ty of experimental conditions (/). The
method is based on the measurement of
accumulated 2-DG-6-phosphate (2-DGP)
in the brain after intravenous injection of
2-DG. The glucose analog 2-DG com-
petes for both the uptake and phosphor-
ylation of glucose in the brain. Unlike
glucose 6-phosphate, however, 2-DGP is
not readily metabolized and remains
trapped intracellularly. A model devel-
oped by Sokoloff et al. (2) makes it
possible to determine cerebral glucose
metabolic rates, provided that the time
courses of plasma glucose and 2-DG
concentrations as well as the accumulat-
ed tissue 2-DGP are measured.

With the advent of positron emission
tomography, it has become possible to
apply the 2-DG methodology to the hu-
man brain with the use of ['®F]2-deoxy-
2-fluoro-p-glucose or ['C]2-DG as trac-
ers (3-5). Interest has focused on glucose
metabolism in pathologic brain tissue,
but for such tissue some of the assump-
tions necessary for quantitation cannot
be readily verified (3, 4). We have there-
fore examined the use of ['*C]2-DG to
determine the rate of glucose metabolism
in lesioned rat brain. The ibotenic acid
lesion is particularly attractive for this
purpose since the toxin causes a marked
loss of neurons and induces a glial reac-
tion but does not damage local microves-
sels (6). Thus large areas of abnormal
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brain tissue retain the capacity for the
uptake of tracers from blood. In addi-
tion, striatal lesions produced by ibo-
tenic acid (6) or the related neurotoxin
kainic acid (7) have been proposed as
animal models for Huntington’s disease.
Such lesions exhibit reduced 2-DG up-
take, which is assumed to reflect de-
creased glucose utilization (8, 9), al-
though interpretation must be guarded in
the absence of further information re-
garding the validity of the 2-DG method
in the lesioned brain (/0).

Unilateral striatal ibotenate lesions
were produced in male Sprague-Dawley
rats weighing between 180 and 200 g.
The animals were anesthetized with di-
ethyl ether and mounted in a stereotaxic
frame with reference planes as described
by Konig and Klippel (17). Ibotenic acid
(20 pg in 1 ul of phosphate-buffered
saline, pH 7.4) was infused through a 30-
gauge cannula over 8 minutes at the
following coordinates: 1.0 mm anterior
to bregma, 2.6 mm lateral to the midline,
and 5.5 mm below the cortical surface.
The cannula was left in place for an
additional 2 minutes to reduce the reflux
of ibotenate up the cannula track. During
the first 24 hours after the administration
of ibotenate, the animals were generally
hypoactive although episodes of seizure-
like activity, consisting of chewing and
facial clonus, progressing to forelimb
clonus, rearing, and truncal torsions,
were observed. Although bilateral mani-
festations were noted, the convulsions
appeared to favor the forelimb contralat-
eral to the lesion.

Seven days after the production of the
striatal lesions, the animals were pre-
pared for determination of cerebral glu-
cose metabolism or blood flow. Femoral
venous catheters were inserted under
light ether anesthesia, and the animals
were allowed to recover for 4 hours in
Plexiglas rodent restrainers. The animals
used in the determination of cerebral
glucose metabolism received an intrave-
nous bolus injection of [*C]2-DG (100
uCi/kg, 60.3 mCi/mmole) or [**Clglucose
(100 nCi/kg) in 0.5 ml of saline followed
immediately by a 0.5-ml saline flush of
the catheter. The distributions of both [1-
14Clglucose (60.1 mCi/mmole) and [6-
1Clglucose (52.7 mCi/mmole) were ex-
amined. The animals were Kkilled by in-
travenous injection of KCI and decap-
itation 45 minutes after ['“C]2-DG
administration (2) or 10 minutes after
["*Clglucose (/2) administration. Cere-
bral blood flow was studied by the intra-
venous infusion of ['“Cliodoantipyrine
(100 pnCi/kg, 58 mCi/mmole) for 1 min-
ute, after which the animals were decapi-
tated (13).

The brains were removed rapidly,
blocked caudal to the level of the inferior
colliculus, and frozen onto microtome
chucks with crushed Dry Ice. Coronal
sections (20 wm) of the forebrain through
the level of the lesioned striatum were
cut in a cryostat at —18°C, collected on
cold glass slides, and rapidly desiccated
on a hot plate. Brain sections and cali-
brated '*C plastic reference standards
(14) were apposed to Kodak type SB-5
film for 3 to 7 days. We measured the
optical densities of the resultant autora-
diograms with a microcomputer-assisted
spot densitometer (/5), and we deter-

"mined the regional brain isotope concen-

trations by using curves generated from
the reference standards. A minimum of
eight measurements was obtained from
each striatum in at least six sections
through the center of the lesion (Fig. 1, A
through D). Data on striatal isotope up-
take and retention were expressed as the
ratio of the lesioned to the contralateral
(control) tissue '“C content.

Striatal uptake of 2-DG in awake, le-
sioned rats was reduced by 20 percent on
the lesioned side as compared to that on
the contralateral side [lesion/control '“C
ratio = 0.80 = 0.03 (standard error of
the mean), N = 6]. The distribution of
label within the lesion was heteroge-
neous; in contrast, there was relative
homogeneity in the contralateral stria-
tum and in unlesioned animals (Fig. 1A)
(16). These results are in agreement with
qualitative (9) and quantitative (8, 10)
studies on 2-DG metabolism after the
production of striatal kainate lesions.
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