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Introduction
Cholesterol levels are higher than

desirable (above 5.2 mmol/L or 200
mg/dL) in approximately half of all adults
in Australia and the United States.1"2
Regular cholesterol checks for all adults
have been recommended,3'4 and work-site
cholesterol screening has become a popu-
lar strategy for achieving this objective.5
However, work-site studies often have
major methodological problems, includ-
ing lack of evaluation, and low participa-
tion rates.5'6 Very few work-site choles-
terol screening programs have been
evaluated by randomized controlled trials,
and these have yielded conflicting results,
ranging from a net cholesterol reduction
of 6.4% in the treatment group in a study
of 145 participants7 to no significant effect
in a study of 2489 subjects.8 Participation
rates vary widely (e.g., from 35%8 to
86%9), as do dropout rates (e.g., from
12%10 to 43%7). These problems have
made it difficult to draw conclusions
about the efficacy of work-site cholesterol
screening.

The Staff Healthy Heart Project was
established to examine the feasibility of
conducting a large work-site cholesterol
screening project and to evaluate by
randomized controlled trial two dietary
interventions to lower cholesterol.

Methods
The project was conducted between

1988 and 1991 at the Royal Prince Alfred
Hospital, a tertiary referral center and
teaching hospital in Sydney, and at five
nearby smaller hospitals. At the outset, a
steering committee of 16 members was
established to be responsible for the

design and implementation of the study.
The committee had representatives of
senior management staff, the major on-
site unions, and the Sports and Social
Club at the Royal Prince Alfred Hospital,
as well as members representing medical,
health promotion, and research interests.

Screening
Two health educators took a mobile

screening unit to all major work areas
during day and night shifts. Screening was
free. Participation was estimated from
staff lists supplied by the personnel depart-
ments and represents the proportion of
staff screened after vacant, "frozen,"
casual, and off-site positions were de-
ducted from total staff numbers.

Cholesterol was measured by rapid
dry chemistry analysis, using the Boeh-
ringer-Mannheim Reflotron system. This
sample was used for screening purposes
only and was available in 3 minutes.
Participants' weight and height (without
shoes), systolic and diastolic blood pres-
sure (according to standard guidelines"),
and exercise and smoking habits (elicited
by standard questions') were also mea-
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sured. Limited sociodemographic data
were collected. Results were reviewed
with each participant, and brief advice
was given based on pamphlets supplied by
the National Heart Foundation. Partici-
pants with blood pressure above 140/90
were referred for medical care.

Trial ofDietary Interventions

Eligible employees were those who
had cholesterol levels at screening of 5.2
mmol/L or above, were permanent staff,
and were fluent in English. Participants
were allocated at random in a ratio of
3:3:1 to the control group (screening only)
and two intervention groups (self-help
package and nutrition course, respec-
tively). For ethical reasons, participants
whose screening cholesterol was 7 mmol/L
or above were allocated only to interven-
tion groups.

At baseline, venous blood was ana-
lyzed for total and high-density lipopro-
tein cholesterol level at the Biochemistry
Department at the Royal Prince Alfred
Hospital. All participants were asked to
complete a 179-item quantitative food
frequency questionnaire (FREQPAN12).

Participants were asked (in up to two
letters and two phone calls) to attend
follow-ups 3 and 6 months after interven-
tion. Blood cholesterol was measured as
at baseline, and participants were weighed.
A repeat food frequency questionnaire
was administered at the 6-month fol-
low-up only. Results of all cholesterol
tests were mailed to all participants.

The dietary interventions were consis-
tent with dietary recommendations to
reduce total and saturated fat and in-
crease fiber intake.13 The self-help pack-
age, "Food for a Healthy Heart," was a
low-intensity intervention. The package
included a workbook with educational
material and aids to behavior change such
as quizzes, shopping guidelines and reci-
pes, a 3-minute video outlining the prin-
ciples of a healthy heart diet, and a
monitoring sheet of suggested dietary
behavior changes. The nutrition course,
"More Fiber, Less Fat," consisted of five
1-hour sessions led by a dietitian, with 12
to 15 participants per class. The educa-
tional content was similar to that of the
self-help package, but the sessions pro-
vided an opportunity to demonstrate and
discuss a standardized series of topics,
including the fat and fiber content of
foods, food labeling, why people eat too
much fat and not enough fiber, and
barriers to dietary change. Participants in
the sessions were able to taste low-fat,
high-fiber recipes. A workbook included

information and activities for each ses-
sion. Participants were consulted about
their preferred times to attend and were
advised of class times by mail and tele-
phone. Half an hour of paid time off work
to attend each class was negotiated.

Participants with a body mass index
([weight in kilograms]/ [height in me-
ters]2) of more than 25 were classified as
overweight, and those with a body mass
index of more than 30 as obese. The food
frequency data were coded and adjusted
for serving size according to FREQPAN
guidelines.12 Nutrients were expressed as
a proportion of total energy to adjust for
differences in energy intake. Changes in
nutrient intake, weight, and cholesterol
were calculated for each individual at
each follow-up attended, and the mean
change and 95% confidence interval were
calculated for each intervention group.
Each intervention group was compared
with the control group for significant
differences, except for changes in blood
cholesterol. For blood cholesterol, com-
parisons were made to take into account
the allocation of people with cholesterol
levels of 7 mmol/L or above to interven-
tion groups only (the control group was
compared with a subset of the self-help
group who had screening cholesterol
levels of less than 7 mmol/L [self-help
package-low], and the whole of the
self-help group was compared with the
whole of the nutrition course group). The
original allocation to experimental groups
was preserved for all analyses. Differences
between groups were tested with chi-
square and t tests for independent samples
for categorical and continuous data, re-
spectively. Two-sided tests of significance
at the .05 level were used throughout. The
Keys14 15 and Hegsted1617 equations were
used to predict the mean change in blood
cholesterol from the observed dietary
changes for each intervention group.

Results
Results ofScreening

A total of 2638 people, approxi-
mately 80% of available staff, were
screened. The median age was 35 years
(range = 15-79, mean = 36.8, SD = 11.5),
and 73% of the participants were female.
Most (70%) spoke only English; more
than 40 other languages were spoken,
most commonly Greek, Yugoslav, Chi-
nese languages, Italian, and Spanish.

With respect to cholesterol, 47% of
the men and 42% of the women had levels
of 5.2 mmol/L or above, and 7% of the
men and 5% of the women had levels of 7

mmol/L or above. Almost half (47%) of
the men, and 36% of the women, were
overweight; 10% of the men and 12% of
the women were obese. Over half the
sample (53% of the men and 57% of the
women) reported engaging in no regular
vigorous exercise (e.g., football, keep-fit
classes) in the preceding 2 weeks. A
quarter of the women and 30% of the men
reported current smoking. Only a small
proportion (7% of the men and 3% of the
women) were found to have high blood
pressure (diastolic pressure above 90 mm
Hg).

Resultsfrom the Trial ofDietary
Interventions

Of those eligible for the trial, 67%
(n = 683) agreed to participate. Refusers
were significantly more likely to be male
and to be smokers and were on average 2
years younger. The participants were
allocated into groups as follows: screening
only (control), 259; self-help, 310; and
nutrition course, 114. A baseline food
frequency questionnaire was obtained
from 79% of the participants. Of partici-
pants allocated to the nutrition course, 38
(33%) failed to attend any classes, 40
(35%) attended three or more classes,
and 36 (31%) attended one or two classes.

Follow-up cholesterol samples were
obtained from 61% and 63% of the
participants at the 3- and 6-month follow-
ups, respectively. Repeat measures of
weight were obtained from 51% (at 3
months) and 49% (at 6 months) of the
participants. Compared with those seen at
follow-up, dropouts were significantly
heavier and had higher blood pressure at
screening, but the two groups were similar
with respect to gender, age, mean base-
line cholesterol level, exercise, and smok-
ing. A repeat food frequency question-
naire was completed by 48% of the trial
participants; paired baseline and follow-
up food frequency questionnaires were
available for 261 (38%) of the partici-
pants. Participants who failed to complete
both food frequency questionnaires were
younger (3 years on average) and were
more likely to be male and to smoke.

Of the 261 paired questionnaires, 10
were excluded from analysis because of
extreme values of reported energy intake
(outside the 1st and 99th percentiles) or
extremely large drops (greater than 10
MJ) in energy intake.

Compared with the other groups, the
nutrition course significantly reduced re-
ported total energy intake and increased
fiber intake (Table 1). A reduction in total
and saturated fat was reported in all

780 American Journal of Public Health May 1994, Vol. 84, No. 5



Work-Site Cholesterol Screening

TABLE 1 Baseline Intakes of Energy, Total Fat, Saturated Fat, and Fiber and Change at 6-Month Follow-Up,
by Intervention Group

Total Fat, Saturated Fat,
Energy, MJ % of Total Energy % of Total Energy Fiber, g/MJ

Change at Change at Change at Change at
Group Baseline 6 Months Baseline 6 Months Baseline 6 Months Baseline 6 Months

Screening only 9.2 -1.1a 36.8 -2.0a 13.8 -1.oa 2.9 +0.1
Self-help package 8.7 _0.9a 37.3 -2.4a 14.2 -1.7a 2.7 +0.2a
Nutrition course 10.0 -2.1a,b 37.5 -2.5 13.9 -1.7 2.7 +0.6a,c

Note. Paired baseline and follow-up questionnaires were obtained for 261 participants (38% of the total n of 683). Ten questionnaires were excluded from
analysis because of extreme values; therefore, the table presents data for 251 participants.

a95% confidence interval does not include zero.
bChange in nutrition course group is significantly different from change in self-help package group (P = .04) and change in screening-only group (P = .05).
COhange in nutrition course group is significantly different from change in screening-only group (P = .04).

groups, but the reduction was not signifi-
cantly greater in either intervention group
than in the control group. There were no
changes in intake of polyunsaturated or
monounsaturated fats.

There were no changes in mean
cholesterol level in any group at the 3- or
6-month follow-up (Table 2). The maxi-
mum possible decrease in cholesterol
(from the lower bound of the 95%
confidence interval) was no more than
approximately 4% for any group. There
were no changes in high-density lipopro-
tein cholesterol. The maximum decrease
in cholesterol predicted from the ob-
served dietary changes was 0.12 mmol/L
(2%) for those in the nutrition course.

A mean weight loss of 0.9 kg for the
nutrition course group was observed at
the 3-month follow-up, but this change
was not significantly different from weight
changes in the other groups. At 6 months
participants in the nutrition course contin-
ued to show a 0.35-kg mean weight loss, a
statistically significant loss compared with
that of the screening-only group (P = .04).

Discussion
An effective union between aca-

demic medicine and the work site is
needed to exploit the full potential of
work-site health promotion.18 In the Staff
Healthy Heart Project a major effort was
made to achieve an effective collaboration
among members of the steering commit-
tee. Broad agreement on the risk factors
to be addressed and the interventions to
be used was achieved among researchers,
management, and unions. Management
and union representatives were then able
to negotiate agreements on provision of
time off work and use and confidentiality
of data. The head of each department was

TABLE 2-Baseline Cholesterol Levels (mmol/L) and Changes at 3 and 6
Months, by Intervention Group

Change at 3 Months Change at 6 Months
Baseline (n = 417) (n = 430)
Level

Group (n = 668) Mean 95% Cl Mean 95% Cl

Screening only 5.82 -0.07 -0.19, +0.05 -0.10 -0.22, +0.01
Self-help package-low 5.79 -0.05 -0.16, +0.05 -0.01 -0.10, +0.09
Self-help package 5.99 -0.05 -0.15, +0.04 -0.02 -0.10, +0.07
Nutrition course 6.16 +0.06 -0.14, +0.26 -0.05 -0.25, +0.15

Note. Cl = confidence interval. The control group was compared with the subset of participants in
the self-help package group whose screening cholesterol was below 7.0 mmol/L (self-help
package-low); the whole of the self-help package group was compared with the whole of the
nutrition course group (see Methods).

asked personally to support the project, to
allocate a room for screening, and to allow
staff time away from their duties to
participate. This cooperation among re-
searchers, management, and staff was
probably responsible for the high partici-
pation in screening. The participation rate
of about 80% compares favorably with
those of other work-site trials, including
the World Health Organization Euro-
pean trial in which participation rates
ranged from 75% to 89%.9

The recruitment rate (67% of eli-
gible staff) compares well with rates of
50% or less in other work-site trials of
cholesterol intervention.7'8 Women, older
participants, and nonsmokers were more
likely to be recruited. However, the
relatively high recruitment rate in this
population may have resulted in the
inclusion of participants who were not
sufficiently motivated to complete the
trial. In contrast, Edye et al. recruited only
35% to 45% of participants initially, but
retained almost 80% after 3 years.8 These
authors also noted that young women

were more likely to drop out. Our study
population was unusual in that it was
predominantly young and female, and this
characteristic may have increased the
difficulty of achieving ongoing participa-
tion.

Organizational factors are also con-
sidered important determinants of partici-
pation.19 Although screening was very
convenient, follow-up was less conve-
nient. Participants had to leave their work
areas and walk to the staff clinic; fol-
low-up took about 15 minutes at 3 months
and about 45 minutes at 6 months (to
complete the food frequency question-
naire in addition to the other measures).
Participants also had to leave their work
areas to attend the nutrition sessions, and
many reported difficulty in leaving be-
cause of the pressure of work, even
though time off work to attend had been
arranged. However, in another work-site
trial of nutritional classes, the proportion
attending no classes (32%) was similar to
that in our trial.7 Follow-up rates were

also reduced by the high staff turnover at
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this work site; approximately one quarter
of those who did not participate in
follow-up had resigned or retired.

Finally, follow-up rates varied by
outcome measure and were worst for the
food frequency questionnaire. The base-
line response rate was 79% (similar to
that reported by other authors using food
frequency questionnaires20'21), so the fol-
low-up rate was limited to a proportion of
these participants. The questionnaire was
quite long and detailed and some partici-
pants were reluctant to spend the time
needed to complete it, particularly for a
second time. However, as no brief, valid,
self-report measure of fat intake was
available, we chose the food frequency
questionnaire as the most appropriate
and practical form of dietary assessment
for this study.

Each intervention group reported
appropriate dietary changes, including
reductions in total and saturated fat
intake. In addition, participants in the
nutrition course increased their fiber
intake and reduced their weight, com-
pared with the control group. No benefit
for intervention groups in terms of choles-
terol reduction was demonstrated, al-
though this result should be interpreted
with caution in view of the low ongoing
participation rates.

Conclusions
This project demonstrated that a

large work-site screening program is fea-
sible and high rates of initial participation
can be achieved. The dietary interven-
tions achieved some self-reported dietary
change, but no reduction in blood choles-
terol was demonstrated. However, this
result is difficult to interpret because of
the low rates of ongoing participation in
the trial. Strategies to maintain high rates
of participation beyond the initial stages
of work-site projects are required. These
strategies might include ways of making
programs more accessible and convenient
for staff. Such strategies would make a
major contribution to the evaluation of
dietary interventions used in cholesterol
screening programs. O
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