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A questionnaire survey was used to assess job stress, strain, and health complaints
associated with machine-paced poultry inspection. Four groups of employees, with
differing amounts of time on the inspection line, were compared: full-time inspectors,
part-time inspectors, rotating relief inspectors, and a supervisory group. Results showed
full-time inspectors to have generally the highest job stress and poorest work environ-
ment scores. Social support from supervisors was lowest for the full-time inspectors,
while rotating relief inspectors had the least support from others at work. Measures
of psychological and behavioral strain were highest for the full-time inspectors,
usually followed by the rotating relief inspectors. Health complaints showing a
difference by group involved the respiratory, skin, musculoskeletal, gastrointestinal,
and visual systems. Full-time inspectors had the highest frequency rates for 17
symptoms, while rotating relief inspectors were highest for nine. Relative to workers
in previously studied occupations, full-time inspectors were high on stresses and
strains and low on social support. Recommmendations for improvements were made

based on a model relating stresses to health effects.
Key terms: environmental, ergonomic, psychosocial, stress, survey.

Machine-pacing has been associated with
high stress and strain relative to other
kinds of work (2), numerous adverse psy-
chological effects (1, 3, 7, 8, 10, 12, 13),
physiological changes including increased
heart rate (6), elevated catecholamine ex-
cretion (4) and somatic complaints (4), and
a low activity/long recovery period after
work (5). An investigation was requested
by the US Department of Agriculture
(USDA) and the National Joint Council of
Food Inspection Locals to identify stresses
and health effects resulting from machine-
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paced poultry inspection. This report pre-
sents selected findings.

A model for relating stress to disease is
based on the work by Caplan et al (2).
“Stress” is defined as any characteristic
of the job that poses a threat to the indi-
vidual, either demands that the person may
not be able to meet or insufficient supplies
to meet the person’s needs. Stress buffers
like social support modify the individual’s
responses to the work environment.
“Strain” is a response to stress that devi-
ates from one’s normal state. Psychologi-
cal strains are negative mood states such as
boredom, anxiety, or job dissatisfaction.
Behavioral strains include drinking,
smoking, or taking drugs as ways of cop-
ing. Absenteeism and accidents can also
be thought of as behavioral consequences
of stress. Physiological strains are changes
in the body such as high blood pressure or
increased catecholamine excretion. Strains
wear down the body and make it vulner-
able to symptoms or disease. In summary,
this model posits that job demands, as



modified by stress buffers, give rise to
reactions of a psychological, behavioral,
or physiological nature, which over time
can lead to ill health.

Material and methods

Subjects

US poultry plants were stratified by size
(with the exception of one stratum con-
taining night shift operations), and sample
plants were selected randomly from each
stratum so that each stratum would yield
a similar number of inspectors. All USDA
employees in the selected plants were
surveyed, including roughly 800 full-time
inspectors (40 °/o of the total population)
and 700 other employees. Initial and fol-
low-up mailings to the sample group
yielded a 429 response rate. The respon-
dents comprised four groups that could
be compared in terms of the amount of
time spent on the inspection line, namely:
(i) high exposure — 418 full-time inspec-
tors (72 %o men); (ii) medium exposure —
57 part-time (1200 h/a) inspectors (88 %o
women); (iii) variable exposure — 40 ro-
tating relief inspeoctors (90°o men); and
(iv) low exposure — 60 persons who were
either supervisors or veterinarians (97 %o
men).

Exposure

Poultry inspection refers to postmortem
inspection of poultry carcasses for disease
and defects. The chickens are suspended
by the legs on rounded hooks and passed
along a conveyor, the inspectors examining
about 16—23 birds per minute. The in-
spection of each bird requires the following
six major steps: (i) reachling for the car-
cass while making a general observation
of the exterior, (ii) grasping the carcass
and positioning it for viewing, (iii) view-
ing the interior for contamination and
defects, (iv) inspecting the viscera for dis-
ease, (v) palpating the leg bone to de-
tect flaws while rotating carcass, and (vi)
repositioning the carcass. A rhythmic mo-
tion is achieved as the inspector simul-
taneously releases one carcass and reaches
for the next. During this sequence, lasting
about 3 s/bird, approximately 20 conditions
are checked for. The inspector -decides

whether to pass or condemn the bird. If
the bird is condemned, the inspector re-
moves the bird from the line. If it is
passed but flawed, the inspector communi-
cates instructions for trimming to the
next worker on the line. The job demands
constant attention and requires skilled
judgements.

Plant environment conditions wvaried
widely. Noise levels measured at ten plants
ranged from 84 to 92 dB(A). This amount
of noise poses a possible risk for hearing
loss and, more demonstrably, masks com-
munication; thus it restricts most social
interaction. The illumination measured it
selected work stations in three plants
varied between 70 and 200 foot candles
(65.03 and 185.8 1x, respectively). Plant
temperature was sometimes uncomfortably
warm or cold. Dampness and a noxious
odor were common in these workplaces.

The majority of poultry plants operate
on an 8-h day/5-d week basis, but signifi-
cant amounts of overtime including 10- to
11-h workdays and 6-d workweeks do
occur. Inspectors are normally confined to
their work station except for 30 min of
breaktime per day (periods arranged lo-
cally) and 30—45 min for lunch.

Walk-through observations suggested a
number of ergonomic problems. For ex-
ample, some of the inspectors’ postures
displayed excessive thoracic curvature,
head inclined more than 20 degrees, and
direction of vision consistently to one side.
Some seated inspectors could not get their
legs under the water trough (located be-
neath the chickens to carry away waste)
and therefore had an uncomfortably long
reach to the poultry. Some sat facing up
or down the line, with their sides to the
trough, an arrangement that would also
increase strain. Possibly as a result of un-
comfortable seating, most inspectors were
observed standing, which would become
very tiring on the back and legs in unin-
terrupted work periods of 1.5 to 2 h.

Survey instrument

The main areas tapped by the question-
naire were worker demographics, job
stresses, social support, behavioral and
psychological strains, and health status.
These areas were intended for the collec-
tion of informaftion relating stresses,
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strains, and health effects within the ex-
posure groups. The components of the
questionnaire can be described as follows:

(a) A 33-item scale from Caplan et al (2)
measured the following job stresses: under-
utilization of abilities, work load, variance
in work load, job future ambiguity, lack
of participation in decision making, role
ambiguity, and role conflict. Data on other
occupations are available for comparison
on these scales.

(b) A work-environment scale (11) mea-
sured involvement in one’s job, peer co-
hesion, staff support, autonomy, effi-
ciency, work pressure, clarity, control by
management, finnovation, and physical
comfort. The presence or absence of these
factors also constituted job demands. A
section of job-specific items tapped as-
pects of the pouliry inspection task that
could be related to strain and health com-
plaints.

(c) Support from supervisors, co-workers,
and family were measured with Caplan
et al (2) scales. Social support scores were
considered measures of buffer against
strain.

(d) Measures of psychological strain, again
borrowed from Caplan et al (2), included
job dissatisfaction, workload dissatisfac-
tion, boredom, and somatic complaints. In
addition the 65-item Profile of Mood States
(POMS) (9) was used to define the fol-
lowing psychological moods: tension-an-
xiety, dejection-depression, anger-hostility,
vigor-activity, fatigue-inertia, and confu-
sion-bewilderment. Scores on these strain
scales served as outcome variables of job
stress.

(e) Items reflecting behavioral strain in-
cluded number of sick days, accident rate,
amount of exercise off the job, alcohol
consumption, and smoking rate. Physiolo-
gical strain measures were not in the scope
of this study.

(f) A 53-item symptom checklist measured
health effects, the final outcome variables
of stress and strain. Possible symptoms
from ten body systems were listed.

Interested readers are urged to contact
the authors for a more complete descrip-
tion of the questionnaire and the scales
used.
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Results

Data analysis showed the groups to have
significantly different mean scores on five
of seven job stress scales (table 1). Full-
time inspectors scored the highest on
underutilization of abilities and on work
load. This combination of quantitative
overload (too much work for the avail-
able time) and qualitative underload (not
being able to fully utilize one’s skills be-
cause of the speed) is a characteristic of
machine-paced work that has been de-
scribed well by Frankenhaeuser & Gardell
4).

The rotating relief inspectors were the
most uncertain about their job future,
while the supervisory group was the most
secure. The relief inspectors, followed by
the supervisory group, showed the most
participation in decision making, and the
part-time inspectors had the least. The
supervisory group reported the least role
ambiguity (table 1).

Although not shown in this report, the
groups were also significantly different in
all aspects of work environment except
innovation. Full-time inspectors scored
the worst on involvement in their job, peer
cohesion, staff support, autonomy, physi-
cal comfort, and work pressure. The rotat-
ing relief inspectors scored next to worst
on most of these measures. The part-time
inspectors and the supervisory group in-
dicated lower stress in their work environ-
ment scores, but both were high in control
by management.

The groups were not significantly dif-
ferent in their perception of line speed,
less than half being satisfied with the
speed and over 40 %o considering the line
speed to be too fast. Too much overtime
was a stress for almost half of the full-
time dinspectors (47%) followed by the
relief and supervisory groups (both 44 %/).

The mean responses for the groups on so-
cial support were significantly different ex-
cept for support from family and friends,
for which there was no difference. Full-
time inspectors had the least support from
their supervisors, while part-time inspec-
tors rated their supervisory support the
highest. Rotating relief inspectors had the
lowest support from others at work, while
the supervisory group had the most
(table 2).



The groups were significantly different
on all four measures of psychological
strain shown in table 3. The rotating re-
lief inspectors were the most dissatisfied
with their jobs, closely followed by the
full-time inspectors. Dissatisfaction with
work load, boredom, and an index of so-
matic complaints were all highest for the
full-time inspectors. The part-time inspec-
tors scored the lowest on all measures of
psychological strain.

Differences between the groups on phy-
chological strain were again apparent
from measurements of the POMS (9) (not
tabled). For two out of six mood states,
the groups were significantly different:
anger-hostility (at the 0.05 level) and fati-
gue-inertia (at the 0.005 level), full-time

inspectors scoring the highest and part-
time inspectors the lowest in both cases.
Among the behavioral indicators, full-
time inspectors took the most days off be-
cause of sickness, 50 %o reporting in sick at
least 1 d over the past month (preceding the
survey). The full-time inspectors also took
more aspirin than the other groups (range
59—76 %o taking aspirin). Full-time in-
spectors reported more (at the 0.07 level)
accidents off the job during the past six
months than the other groups (range 0—
7.39%) and required more days off due to
these accidents than the other groups. The
supervisory group most often got “moder-
ate” exercise off the job, but the other
groups most often got “light” exercise.
This last finding is in keeping with .he

Table 1. Mean responses of groups on job stress scales (2).

Scales 1—5, Full-time

Part-time Rotating relief

except if marked inspectors inspectors inspectors Supervisory
Underutilization of abilities *** 3.51 292 2.81 2.61
Quantitative work load ** 3.87 3.58 3.74 3.66
Variance in work load (1—4) 3.01 3.06 3.02 299
Job future ambiguity *** 3.68 3.33 3.75 2.84
Participation in decisions *** 2.59 2.44 3.22 3.17
Role conflict (1—4) 1.57 142 1.50 1.46
Role ambiguity ** 2.04 1.85 1.79 1.61

* p <0.05; *p<0.01; *** < 0.005 significant difference between poultry groups (with Kruskal-

Wallis one-way rank analysis of variance test).

Table 2. Mean responses of groups on social support (2).

Scales Full-time Part-time Rotating relief :
(0—4) inspectors inspectors inspectors Supervisory
Support from supervisor ** 2.58 2.98 2.84 2.79
Support from others at work *** 2.60 2.83 2.55 291
Support from family and friends 3.38 3.34 3.28 3.58

** p <0.01; *** p < 0.005 (significant difference with the Kruskal-Wallis test).

Table 3. Mean responses of groups on measures of psychological strain (2).

Scales 1—S5, Full-time Part-time Rotating relief 3
except if marked inspectors inspectors inspectors Supervisory
Job dissatisfaction *** 252 1.75 2.57 242
Work load dissatisfaction *** 243 1.83 2.25 2.25
Boredom *** 3.03 2.01 2.78 2.53
Somatic complaints ** (1—3) 1.38 1.25 1.31 1.28

#* p < 0.01; *** p <0.005 (significant difference with the Kruskal-Wallis test).
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suggestion by Gardell (5) that the amount
of work stress affects the use of one’s time
off the job.

Alcohol consumption patterns differed
between the groups, perhaps being con-
founded by differences in the sex compo-
sition of the groups. In addition, many
respondents left these items blank. Ciga-
rette smoking rates did not differ.

Twenty-six out of 53 health complaints
showed a significant effect between the
exposure groups (table 4). The musculoskel-
etal, gastrointestinal, and visual systems
were primarily involved. Full-time in-
spectors had the highest frequency rates
on 17 symptoms, while the rotating relief
inspectors were highest on nine.

Thirteen  musculoskeletal symptoms
were identified as problems. The gastro-
intestinal complaints comprised a ner-
vous syndrome probably related to the

level of work pressure. The high vi-
sual demands of the job were reflected in
the wvisual complaints. The skin rash,
“chicken itch,” was a reaction to handling
the birds.

These data show that the health conse-
quences of the job were the most severe
for the full-time inspectors, followed by
the relief inspectors, a finding which con-
forms with their high stress and strain
scores. Table 5 compares the full-time
inspectors with low, middle, and high-
scoring occupdtions as measured previ-
ously on the same stress and strain scales
(2). The poultry inspectors had close to as
much work as the group of physicians but
were without the positive aspects (future
security, use of one’s skills). The inspectors
showed more variance in work load than
the middle job (forklift drivers), and at
the same time had less participation in

Table 4. Health complaints showing a significant * effect between groups.

Full-time

Part-time

Rotating relief

Health complaint inspectors inspectors inspectors SUP(?/':)”SOW
(%) (%) (o)
General
Colds 72 64 58 51
Cough 33 16 29 17
Fever 50 36 37 24
Skin rash, itch 46 32 37 27
Musculoskeletal
Pain down arm 28 28 8 14
Leg cramps 52 40 56 33
Neck pressure 48 41 42 20
Difficulty standing 71 56 77 47
Sore shoulders 71 56 62 37
Strained neck 52 56 57 30
Neck pain into shoulder 47 39 34 25
Cramps hands 31 22 21 15
Sore wrists 35 33 11 20
Painful joints 52 29 40 41
Back pain 68 52 73 49
Stiffness 61 35 66 48
Fatigue, exhaustion 53 44 58 36
Gastrointestinal
Acid indigestion 62 55 72 46
Gas 59 55 62 34
Nausea 23 15 8 8
Bloated feeling 53 44 62 30
Stomach pains 45 35 33 25
Visual
Eye strain 56 47 50 35
ltching eyes, tearing 52 27 38 40
Headaches 73 73 67 53
Severe headaches 53 48 36 35

* p <0.05 with the chi-square test for homogeneity.
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decision making. This finding, low partici-
pation in decisions affecting one’s job, re-
flects the policy in many poultry plants
of not allowing the inspectors to slow down
the line for poor quality poultry lots, or
for any reason. Role ambiguity for poultry
inspectors was about average, and role
conflict was lower than average.

Social support as a stress buffer was
very low for the poultry inspectors, partic-
ularly from others at work. The psycho-
logical strains measured higher for the
poultry inspectors than for most of the
comparison occupations, as shown in table
5.

A series of Pearson correlations was

Table 5. Comparison of mean scores of full-time inspectors @ and other occupations (2) on stress,

social support and strain scales.

Low Middle High
Stress

Underutilization of 1.30 2.42 3.51 4.43

abilities (1—5) (physicians) (programmers) (assemblers, machine-

paced)

Quantitative 3.09 3.50 3.87 4.14

work load (1—5) (continuous flow (ATC — small (physicians)
operators) airport)

Variance in 243 2.81 3.01 3.51

work load (1—4) (assemblers, machine- (forklift drivers) (ATC — small
paced) airport)

Job future 1.82 2.70 3.61 3.68

ambiguity (1—5) (physicians) (programmers) (machine tenders)

Participation in 2.06 2.59 297 3.79

decisions (1—5) (machine tenders) (continuous flow (administrative

operators) professors)

Role ambiguity (1-—5) 1.31 2.04 2.06 241
(ATC — small (assemblers, not (programmers)
airport) machine-paced)

Role conflict (1—4) 1.36 1.57 1.75 2.01
(ATC — small (assemblers, (train dispatcher)
airport) machine-paced)

Social support

Immediate super- 2.40 2.58 3.04 3.29

visor (0—4) (assemblers, machine- (scientists) (continuous flow
paced — relief) operators)

Others at 2.60 263 3.03 3.50

work (0—4) (machine tenders) (accountants) (administrative

professors)

Home (0—4) 3.20 3.38 3.44 3.76
(assemblers, not (train dispatchers) (administrative
machine-paced) professors)

Strain

Job dissatisfac- 2.79 3.19 3.38 4.02

tion (about 1—5) (physicians) (electronics (machine tenders)

technicians)

Workload dis- 1.66 2.13 2.43 2.90

satisfaction (1—5) (couriers) (electronics (machine tenders)

technicians)

Boredom (1—5) 1.34 1.83 3.03 3.37
(physicians) (couriers) (assemblers, machine-

paced)

Somatic com- 1.16 1.28 1.38 1.51

plaints index (1—3) (couriers) (accountants) (assemblers, machine-

paced)

a Inspectors’ means in italics.
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used to ascertain the relative contribution
of particular stresses to strains and health
complaints. Lack of involvement in one’s
job and underutilization of one’s abilities
were the major factors contributing to the
job dissatisfaction of the full-time inspec-
tors (r = 0.51 and 0.49, respectively). So-
cial support from one’s immediate super-
visor was an important buffer. The symp-
toms most related to job dissatisfaction in-
volved muscular tension; for stiffness, dif-
ficulty standing, sore shoulders, hand
cramps, and stiff or sore wrists the cor-
relations with job dissatisfaction were
above 0.25.

Lack of involvement and underutiliza-
tion also appeared as major contributors
to boredom (r = 0.56 and 0.52). Symptom
manifestations of boredom were acid in-
digestion (r = 0.28), difficulty standing
(r = 0.30), and sore shoulders (r = 0.30).

Role conflict (r = 0.29), lack of clarity
(r = 0.28), and work pressure (r = 0.26)
were the stresses that correlated the best
with anger-hostility. Itching eyes or tear-
ing and eyestrain were the highest symp-
tom correlates of anger (r = 0.37 and 0.36,
respectively).

Discussion

The stress-strain-health effects model is a
positive step toward quantifying the im-
pact of various job demands, and it offers
an empirical basis for making recom-
mendations to improve work conditions.
General guidelines like the following can
be used by the USDA and the inspectors’
union to implement changes.

A far-reaching change would be to in-
crease worker finfluence and control over
the work process. This change would in-
clude participation in decisions about rota-
tion, inspection method, and line speed.
Utilization and involvement would be in-
creased, with the probable effects of in-
creasing job satisfaction and decreasing
musculoskeletal symptoms.

Supervisors should adopt a more co-
operative, less authoritarian attitude to-
ward inspectors. Supervisory support con-
sistently emerged as an important stress
buffer.
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No unwanted overtime should be im-
posed. As the data show, a worker’s health
is increasingly at risk as the amount of
time on the inspection line increases. The
adverse psychological and health effects
of exposure are probably worsened when
work extends into one’s personal time,
where it further interferes with one’s
ability to carry out other activities or re-
sponsibilities.

More comfortable and acceptable envi-
ronmental conditions should be sought.
Noise levels should be at or below the 85
dB(A) that is recommended by the Na-
tional Institute for Occupational Safety
and Health as the 8-h time-weighted
average. Properly fitting ear protectors
should be provided. Lighting of the work
area should keep eye strain and related
visual symptoms at a minimum. Work-
room temperature should be comfortable
and uniform.

Breaks should be of sufficient frequency
and duration to provide relief from visual
and muscular fatigue. The overall cost to
the worker, both psychologically and
physically, can be reduced by breaks. In
addition, breaks should be arranged so as
to permit social interaction among work-
ers, and thus provide a stress buffer not
possible on the inspection line.

Further work should be done, with in-
spector involvement, towards defining the
biomechanical demands imposed by the
inspection job and means for their allevia-
tion through workplace redesign.
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