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BACKGROUND. The use of serum chemistry panels as screening tests has been studied in a variety of clinical and 
nonclinical settings. None of the studies, however, has attempted to carefully examine any potential harm done to 
participants, and none has measured the impact on health-related quality of life.

METHODS. Consenting participants in an insurance company-sponsored screening initiative completed a question
naire before and 6 months after having blood drawn for a 25-item chemistry panel and a lipid profile; for men older 
than 50, a prostate-specific antigen (PSA) test was also done. The prescreening questionnaire included demographic 
and health information. The postscreening questionnaire included questions about specific outcomes. Included in 
both questionnaires were single-item measures of self-rated health and self-rated worry about health, and the 17-item 
Duke Health Profile (DUKE), a measure of health-related quality of life. Various outcomes were examined, including 
the numbers of new diagnoses, numbers and types of new treatment recommendations, change in self-reported 
health and worry, and change in DUKE subscale scores. Participants who were potentially helped and those who 
were potentially harmed by the serum chemistry panels screening program were identified and further characterized.

RESULTS. Of the 2249 subjects who satisfactorily completed both questionnaires, 2012 (89%) had at least one 
abnormal test result, but only 985 of these (49%) remembered having discussed their test results with a physician. A 
total of 342 individuals received new treatment advice. However, 29 (10%) of them indicated that they would be 
“somewhat unlikely” to “very unlikely” to follow it. Following the intervention questionnaire, there were statistically sig
nificant average decrements in the General Health, Physical Health, and Pain subscales of the DUKE for participants 
with abnormal results. Self-rated health status did not change, but level of worry about health increased significantly. 
At least 250 (11 %) subjects were potentially helped by the screening initiative, but at least 574 (26%) were potentially 
harmed by it.

CONCLUSIONS. The use of serum chemistry panels as screening tests in nonclinical settings should probably be 
discouraged, since health-related quality of life is not improved and the intervention may harm more individuals than 
it benefits.
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S
eram chemistry panels, first made possible in 
the 1960s by automated multichannel analyzers, 
dramatically changed the way physicians order 
common blood tests. Rarely are all o f  the tests 
on a panel indicated even in an illness situation. 
These panels are often used as screening tests by health 

departments at health fairs and by physicians as part o f 
annual physical examinations. Proponents argue that 
conditions such as diabetes and hyperparathyroidism are 
occasionally discovered, and early treatment may 
improve health outcomes. Critics mention that the high 
rates o f false-positive test results lead to additional test
ing, and the discovery o f  new diagnoses may only 
increase anxiety without improving health.

Submitted, revised, February 19, 1998.
From  the Departm ent o f Fam ily and Preventive M edicine, 
University o f Oklahoma Health Sciences Center, Oklahoma 
City, Oklahoma. Requests fo r  reprints should be addressed to 
James W. Mold, MD, University o f Oklahoma Health Sciences 
Center, 900 N E  10th Street, Oklahoma City, OK  73104.

During the last 30 years, a number o f studies have 
been conducted to determine the impact o f  the use of 
serum chemistry panels on cost and outcomes in both 
clinical113 and nonclinical14'16 settings. Representative of 
the clinical studies are those o f Romm4 in the United 
States and Ruttiman and colleagues5 in Switzerland that 
demonstrated that relatively few  new diagnoses (mainly, 
elevated lipid concentrations) and few  new treatment 
decisions resulted from their use.

Studies conducted in nonclinical settings report simi
lar results, with the additional finding that physicians 
respond to abnormal results discovered through serum 
chemistry tests in only a minority o f  cases (15% to 30%). 
Reasons given include: the result lacked significance; the 
result was previously known or suspected; the physician 
questioned the testing method; and the patient was no 
longer under the physician’s care or was uninterested in 
further evaluation. The largest percentage o f new diag
noses and management changes were again associated 
with elevated blood glucose and lipid levels.14
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On the basis o f these same findings, proponents argue that 
chemistry panels lead to the discovery o f an occasional 
patient with an unsuspected, treatable condition, and the 
additional costs are not unreasonable. However, this argu
ment assumes that the additional costs are entirely mone
tary, and that no actual harm is done to patients who have 
false-positive or positive but clinically unimportant test 
results, or to those who have results that lead to the diag
nosis of untreatable conditions or conditions the patient 
chooses not to treat.

Unfortunately, when adverse effects o f chemistry pan
els as screening instruments have been looked for, they 
have often been found.1724 In one study to evaluate adverse 
psychological effects associated with screening, Witte et 
alls found that 41% o f individuals ignored abnormal results, 
9% admitted to increased worry, and only 4% actually ben- 
efitted.

The purpose o f our study o f multichannel chemistries, 
offered by an insurance company as a promotion, was to 
measure both the positive and negative health effects o f 
multichannel serum chemistry screening in a relatively 
healthy population in a nonclinical setting, including a 
measurement o f health-related quality o f life.

METHODS
Between February 1 and March 15, 1994, the Oklahoma 
State and Educational Employees Insurance Group 
offered its approximately 100,000 adult members older 
than 25 the opportunity to have a Chem 25 and lipid profile 
for $15. Men 50 years o f age and older were also offered a 
prostate-specific antigen (PSA) test at no additional cost. 
Phlebotomy centers were established in 300 locations 
throughout the state. A  total o f  8818 enrollees chose to 
have the blood tests done. Included in the Chem 25 panel 
were measurements o f  serum glucose, blood urea nitrogen 
(BUN), creatinine, BUN to creatinine ratio, uric acid, sodi
um, sodium balance, potassium, chloride, carbon dioxide, 
calcium, phosphate, total protein, albumin, globulins, albu
min to globulin ratio, total cholesterol, triglycerides, total 
bilirubin, alkaline phosphatase, aspartate aminotrans
ferase (SGOT, AST), creatine phosphokinase (CK, CPK), 
lactate dehydrogenase (LD), iron, alanine aminotrans
ferase (SGPT, ALT), gammaglutamyl transpeptidase (GGT, 
GGTP), and iron. The lipid panel included high-density 
lipoprotein cholesterol (HDL), low-density lipoprotein 
cholesterol (LDL), very low-density lipoprotein choles
terol (VLDL), total cholesterol to HDL ratio, and LDL plus 
VLDL. Height, weight, and seated blood pressure were also 
measured, and participants were queried regarding their 
personal and family history o f heart attack. Prostate-spe
cific antigen levels were done on 2268 o f the 2342 eligible 
men. For unknown reasons an additional 285 men younger 
than 50 also had PSA levels measured.

Participants were asked to fast for 8 to 12 hours before 
testing. Tests were performed using a DAX multichannel

analyzer (Miles Inc, Tarrytown, NY). Results were sent to 
participants and to their primary care physicians when 
requested. In addition to the actual test results, partici
pants were sent information by the laboratory about their 
cardiac risk status, which included lipid levels, age, body 
mass index, blood pressure, and family history o f heart 
attack.

Before having blood drawn, each individual was invited 
to participate in a research project involving completion o f 
questionnaires before and again several months after the 
blood chemistry testing. The first questionnaire was com
pleted by 4121 people. Follow-up questionnaires were 
mailed on July 22, 1994. Subjects who had not returned 
their follow-up questionnaire by October 4, 1994, were 
sent a second one.

The questionnaire contained 5-point Likert scale 
response options regarding self-rated health (poor to 
excellent) and level o f worry about health (very worried to 
not at all worried). It also included the Duke Health Profile 
(DUKE), a 17-item health-related quality-of-life measure 
from which six health measures and four dysfunction mea
sures were generated. The health subscales o f the DUKE 
include physical, mental, social, general, perceived health, 
and self-esteem. The dysfunction subscales include anxi
ety, depression, pain, and disability. Subscale scores range 
from 0 to 100, reflecting low  to high quantities o f  the con
struct measured. Since some items are shared, subscales 
cannot be considered independent.

Included in the second questionnaire were questions 
about outcomes o f the screening initiative, such as 
whether abnormal results were found, whether these had 
been discussed with a doctor, whether new diagnoses 
were made or new treatments started, the likelihood that 
these new treatment recommendations would be followed 
(measured by a 5-point Likert scale ranging from very 
unlikely to very likely), the number o f additional physician 
visits resulting from the testing, perceived effects o f the 
screening program, and perceived effects o f  the program 
on individual and family concerns about health.

Analysis
To evaluate the potential impact o f loss to follow-up, 
descriptive statistics were tabulated for individuals who 
declined to participate in the study, those who completed 
the first questionnaire only, and those who completed both 
questionnaires. Information collected by the laboratory 
(sex, age, history o f heart attack, blood pressure, height 
and weight, the percentage who had the PSA test done, 
and the percentage with at least one laboratory test abnor
mality) were compared using the chi-square statistic for 
categorical variables and analysis o f variance for continu
ous variables.

Within the final study group (those who completed 
both questionnaires), subjects with at least one abnormal 
laboratory test result were identified and compared with 
those with no abnormal results. Results considered to be
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o f no clinical relevance were excluded. Thus, w e did not 
count as abnormal values below the lower reference limit 
for uric acid, creatinine, PSA, ALT, total bilirubin, alkaline 
phosphatase, AST, or CK.

A  “healthy” subgroup was defined by negative respons
es to three multi-item questions about current medical 
problems, past abnormal laboratory test results, and cur
rent use o f medications; alcohol consumption o f less than 
five drinks per week; and a score > 90 on the general health 
subscale o f  the DUKE.

A  subset o f  subjects was defined as “potentially helped" 
by the intervention by having received a new treatment 
and being likely or very likely to adhere to it. A  subset 
o f subjects was presumed to 
have been “potentially 
harmed” by the intervention 
if  they had one or more unan
ticipated laboratory test 
abnormality and either (1) no 
new treatments prescribed, 
or (2) new treatments pre
scribed to which they were 
neutral, unlikely, or very 
unlikely to adhere. This defi
nition was based on studies 
by Haynes et al,17 Charlson 
and coworkers,18 and Lerman 
and colleagues19 who showed 
that adverse labeling effects 
were most often seen in 
those with a new diagnosis 
who did not comply with rec
ommended treatment. Those 
indicating neutrality regard
ing adherence were included 
with those unlikely to adhere 
based on the assumption that 
even those who plan to 
adhere, often do not. Logistic 
regression was used to 
model the relationship 
between either “harmed” or 
“not harmed” and “helped” or 
“not helped” with demo
graphic and the DUKE vari
ables.

Differences between the 
DUKE subscale scores were 
analyzed separately for those 
participants with at least one 
abnormal test result and for 
those with no abnormalities, 
using t tests for depen
dent samples. Differences 
between levels o f  self-per
ceived health and worry for

the two groups were tested for significance using the 
Wilcoxon signed rank test. Standardized response means 
(mean change scores divided by the standard deviation of 
change scores) for the DUKE subscales and change scores 
for levels o f  self-perceived health and worry were calcu
lated. Change scores for the two groups were compared 
using independent t tests for the DUKE and the Wilcoxon 
rank sum test for self-perceived health and worry.

RESULTS

One thousand seven hundred forty-four people responded 
to the first mailing o f  the follow-up questionnaire. An addi-

- TABLE 1 _________________________________________________________

Comparison of Subjects Who Had the Blood Test Only, Those Who Also Completed the First 
Questionnaire, and Those Who Completed Both Questionnaires

Blood Test and 
Prescreening

Blood Test Only 
(N=4745)*

Questionnaire
(N=1716)*

Complete Data 
(N=2249)*

Total
(N=8710)‘

S e x ,f  no. (%) 
Male 20 09  (42) 74 6  (43) 88 5  (39) 3640(41)
Female 27 36  (58) 97 0  (58) 13 63(6 1) 5069 (58)

Patient age, y e a rs ,f no. (%)
16 to  3 0  8 8 (2 ) 8 5 (5 ) 3 6 (2 ) 209 (2)
31 to  45 11 38(2 4) 5 1 8 (31 ) 4 7 0 (2 1 ) 2126(25)
46  to  65 2591 (56) 942 (56) 1286 (58) 4819(56)
> 65 8 6 0 (1 8 ) 143 (8) 4 1 6 (2 0 ) 1449(17)

Ml, no. (%) 
Yes 169 (4) 51 (3) 81 (4) 301 (4)
No 45 43  (96) 1643 (9 7 ) 21 6 4 (9 6 ) 8350 (96)

PSA d o n e .f 
no. (%)

Yes 14 36(3 0) 427 (25) 665 (30) 2528 (29)
No 32 76  (70) 1267 (7 5 ) 15 80(7 0) 6123(71)

Systolic b lood  pressure,); 
m ean (SD) 133(19 ) 131 (18) 131 (18) 132(19

Height, 
mean (SD) 67  (3.9) 6 7 (4 ) 67 (4 ) 67(4)

W eight,); 
mean (SD) 17 4 (41 ) 178(43 ) 170(37 ) 174(40)

No. abnorm al tests,); 
m ean (SD) 3 .8  (2.2) 3 .8  (2.2) 3 .6  (2.2) 3.74 (2.2)

Ml denotes myocardial infarction; PSA, prostate-specific antigen; SD, standard deviation.
"Variable totals differ because of incomplete data.
fP < .0 1 .
tP c .O O L
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Results from the Postscreening Questionnaire (N=2249)

Item No. (%)

Your overall health
Fair to  poor 183 (8)
Average 421 (19)
Good to  excellent 1645 (73)

Worry level in the  past m onth
Not at all to  a  little w orried 1907 (85)
Som ewhat w orried 250 (11)
Worried to  very worried 84 (4)

Discussed screening results w ith  a  physician 985 (45)

Screening resulted in a  new  diagnosis 278 (13)

New treatm ent w as prescribed 342 (16)
New prescription 113 (33)
Stopped a  prescription 12 (4)
Surgery 11 (3)
Hospitalization 5 (0.2)
Change in diet 197 (58)
Change in exercise 180 (53)
Other 48 (2)

Likelihood o f fo llow ing recom m endations
Som ewhat to  very unlikely 29 (10)
Neutral 9 (3)
Som ewhat to  very likely 256 (87)

Effect o f screening on level o f health concern
Som ewhat m ore to  m uch m ore concerned 917 (42)
No effect 739 (34)
Som ewhat less to  m uch less concerned 544 (25)

Screening w as helpful
Yes 2069 (94)
No 132 (6)

tional 505 responded to the second mailing, for a total of 
2249 people with useable initial and follow-up question
naire data (response rate = 55%). Table 1 is a comparison 
of known variables for the 4745 people who had blood 
drawn but declined to complete the first questionnaire, the 
1716 who completed the first questionnaire only, and the 
2249 who provided complete information on question
naires. On the basis o f these variables, the groups appear 
comparable. The differences that are statistically signifi
cant are unlikely to be o f  any great importance to the sub
sequent analyses or conclusions. Thble 2 displays out
comes reported by all 2249 subjects on the postscreening 
questionnaire.

Table 3 lists specific laboratory test abnormalities and

the numbers o f participants with these abnormalities who 
received new diagnoses. Lipid levels were the most likely 
to be abnormal. However, these abnormal results were 
associated with a new diagnosis only 15% o f the time. 
Serum CO2 was the next most likely to be abnormal, but 
only 12% o f those with abnormal CO2 values received a 
new diagnosis. Participants with abnormalities o f lactate 
dehydrongenase, BUN, sodium, PSA, glucose, iron, cho
lesterol, triglycerides, or calcium were more likely to 
remember discussing their test results with a physician.

Comparisons o f the DUKE subscale scores pre- and 
postintervention for subjects with and without abnormal 
test results are shown in Table 4. Significant decrements in 
physical health, general health, perceived health, and pain 
were seen in the group with one or more abnormal results.

_ TABLE 3 ___________________________________

Number of Abnormal Test Results for Each Test and the 
Resulting New Diagnoses (N=2249)

Test
Total No. Abnormal 

Test Results (%) New Diagnoses

Cholesterol 1372(62) 196
Triglycerides 1242 (55) 192
LDL cholesterol 964 (43.5) 136
HDL cholesterol 944 (43) 134

C 0 2 501 (23) 59
G lucose 176(8 ) 30
GGT 114(5 ) 24
Uric acid 134(6 ) 20
Iron 116(5 ) 20
Bilirubin 82 (3.7) 17
Potassium 103(5 ) 16
PSA 4 4 (2 ) 12
SGPT 99 (4.5) 12
Alkaline phosphatase 4 5 (2 ) 11

CK 62 (2.8) 11
SGOT 54 (2.4) 9
LD 72 (3 ) 9
Calcium 24 (1) 6
Sodium 22 (1) 6
Phosphate 41 (2) 5
Creatinine 33 (1 .5 ) 4
BUN 16(1 ) 4
Protein 17 (1 ) 2

Chloride 19 (1 ) 1
Album in 1 (.05) 0
Globulin 1 (.05) 0

Note: Each respondent was asked, “Did the recent screening blood tests 
result in the diagnosis of any new health problems?” Responses to this 
item for those with each abnormal test value are included in this table. 
Therefore, diagnoses do not necessarily relate directly to specific test 
abnormalities.
GGT denotes gammaglutamyl transpeptidase; SGPT, alanine amino
transferase; PSA, prostate-specific antigen; CK, creatinine phosphoki- 
nase; SGOT, aspartate aminotransferase; LD, lactate dehydrongenase; 
BUN, blood urea nitrogen.
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TABLE 4 ________________________________________________________

Standard Response Means (SRM) Before and After Serum Chemistry Screening Panel 
Intervention for Subjects with and Without Abnormal Test Results

Within Groups Comparisons
The DUKE
Subscales*

All Normal Results 
N SRM P

One or More Abnormal Result1 
N SRM P

Between Groups 
Comparison, P

Physical health 151 -.12 .14 1920 -.11 .0001 .99

Mental health 150 +.04 .65 1883 -.03 .13 .39

Social health 153 -.12 .15. 1910 -.01 .59 .20

General health 141 -.11 .23 1786 -.09 .0002 .77

Perceived health 156 -.03 .70 1961 -.06 .006 .55

Self-esteem 151 -.13 .10 1888 -.01 .65 .12

Anxiety 150 + .10 .22 1864 +.03 .17 .41

Depression 150 +.02 .78 1889 + .04 .07 .82

Pain 158 -.09 .27 1985 -.08 .0002 .98

Disability 157 -.09 .29 1992 -.03 .14 .54

*The DUKE subscales range from 0 to 100, with 100 representing the highest level of the construct (ie, higher levels 
of anxiety, depression, pain, and disability are undesirable).

The group with all normal 
laboratory test results 
experienced statistically 
insignificant decrements 
in most o f  the subscales.
No significant differences 
were found between the 
two subgroups with 
respect to the DUKE sub
scale scores.

Levels o f  self-reported 
health did not change for 
either group. Subjects 
with abnormal results 
reported significantly 
more w orry regarding 
their health after the 
screening program (P =
.01). However, subjects 
with normal test results 
also reported an increase 
in worry that approached 
statistical significance 
(P=.053).

Based on our defini
tions o f “potentially 
helped” and “potentially 
harmed,” 250 (11%) sub
jects may have been 
helped and 574 (26%) may 
have been harmed by the intervention. Factors associated 
with being potentially helped, after controlling for new 
treatment, were age (odds ratio [OR] = 1.02; 95% confi
dence interval [Cl], 1.01 -1.03; P  = .03), self-rated health 
(OR = 0.97; Cl, 0.95 - 0.99; P  =.03), and normality o f all test 
results (OR = 0.29, Cl, 0.10 - 0.67; P  = .01). Thus, individu
als who were older, rated their health lower, and had one 
or more abnormal results were more likely to be “helped.” 
O f those potentially helped, 31% reported more worry, 
51% the same level o f  worry, and 18% less worry following 
the intervention.

Factors associated with being potentially harmed 
included age (OR = 0.97; Cl, 0.96 - 0.98; P  =.0001), race (OR 
= 1.83; Cl, 1.09 - 3.22; P  =.026), sex (OR = 0.64; Cl, 0.5 - 0.81; 
P  =.0002), physician consultation about results (OR = 0.65; 
Cl, 0.50 -0.85; P  =.002), self-rated health (OR=1.02; Cl, 1.00 
- 1.04; P  =.03), “healthy” (OR=11.77; Cl, 7.55 - 18.78; P 
=.0001), DUKE social health (OR=0.98; Cl, 0.97 - 0.99; P  =- 
.0002), DUKE perceived health (OR=1.01; Cl, 1.00 -1.01; P  
=.037), and DUKE self-esteem (OR=1.01; Cl, 1.00 - 1.03; P 
=.04). Thus individuals were more likely to be harmed if 
they were younger, white, or male; had not seen a physi
cian during 2 years prior to the screening program; rated 
their health as good or better; were “healthy” (by our defi
nition); and had a lower social health score, a higher per
ceived health score, and a higher self-esteem score on the 
DUKE. O f those potentially harmed, 18% reported more

worry, 60% the same level o f worry, and 22% less worry 
following the intervention. Standardized response means 
for the DUKE subscales did not d iffer significantly 
between those potentially helped and those potentially 
harmed.

In response to two follow-up questions, 2069 (94%) 
subjects said that the screening initiative was helpful, 
while 132 (6%) said that it was not. An overlapping 2064 
(94%) said that, they would participate again if it were 
offered to them, whereas 139 (6%) would not.

DISCUSSION

Our study provides more evidence suggesting that caution 
should be exercised by those who initiate mass screening 
initiatives o f any kind, particularly those disconnected 
from the site and source o f clinical care.2M7 Unfortunately, 
it cannot put the arguments regarding multiphasic chem
istry screening firmly to rest, since it was impossible to 
attach values to the various outcomes.

It is important to point out that the serum chemistry 
panel was not the only intervention to which our subjects 
were exposed. In addition to blood tests, they had their 
height, weight, and blood pressure checked, their cardiac 
risk factors determined, and an estimate o f their overall 
risk for heart attack calculated and reported to them. 
Some had a PSA determination. These may have account-
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ed for some o f the effects observed.
While 89% o f the participants had at least one abnormal 

test result, new treatments were prescribed for only 16%, 
the majority o f which were recommendations regarding 
diet or exercise. Lipid level abnormalities were associated 
with the largest numbers o f both new diagnoses and new 
treatments, mirroring the findings o f  Romm4 and 
Ruttimann.5 The next most frequent abnormality was CO2, 
which was associated with, but probably not the reason 
for, 59 new diagnoses (Table 3). Abnormal test results 
most likely to be associated with new diagnoses were alka
line phosphatase (24%), uric acid (19%), calcium (25%), 
sodium (27%), BUN (25%), and PSA (36%). These results 
confirm the potential value o f screening programs such as 
this one, since new diagnoses and treatment recommen
dations are made in a number o f  cases.

A previously demonstrated principle well illustrated by 
our study is that when screening programs are separated 
from the source o f medical advice and care, a large num
ber of people “fall through the cracks.” Many o f the labo
ratory test results never reached physicians’ offices, and 
many people never discussed their abnormal test results 
with a physician. Only 43% o f all subjects and 49% o f those 
with abnormal results remembered having discussed their 
results with a physician. This was a somewhat lower per
centage than was found by Witte et al18(59%), but a some
what higher percentage than Hyman and colleagues28 
reported for cholesterol screening (33%).

The small, though statistically significant, drops in sev
eral of the DUKE subscale scores observed may or may 
not have clinical meaning. General health-related quality- 
of-life (HRQL) measures have sometimes been relatively 
insensitive to change even following significant interven
tions such as radical prostatectomy29 and treatment for 
sinusitis.” Standardized response means (SRMs) o f 0.3 to 
1.13 have generally been reported from trials in which clin
ically significant changes in the components o f HRQL 
were felt to have occurred.” '32 For instance, in a recent 
study using the DUKE, successful treatment o f men with 
impotence resulted in mental health SRMs o f +0.36 (G. 
Parkerson. Personal communication, November 1997.) 
The greatest SRM seen in our study was -0.17 for perceived 
health and -0.16 for physical health in those potentially 
helped. This may reflect an appropriate response to the 
recognition o f health problems. It is also conceivable that 
a number o f those who chose to be screened did so 
because they suspected they were becoming ill and subse
quently did. It is probably reasonable to conclude, howev
er, on the basis o f the small, but generally negative, 
changes observed in our study that HRQL did not improve 
as a result o f the intervention.

Worry increased significantly among those who had at 
least one abnormal test result. That worry increased to 
some degree in the group without abnormal test results is 
more interesting. This may be attributable, in part, to the 
other interventions (height, weight, blood pressure, and

cardiac risk assessment); to concern about the clinically 
nonsignificant abnormal results not included in our analy
ses (low  uric acid, creatinine, PSA, ALT, and so forth) 
among those who never discussed the results with a physi
cian; or to questions included in our questionnaires that 
may have increased their focus on ongoing health con
cerns. It is unlikely to be a secular (due to the passage o f 
time) or seasonal (more health problems in certain sea
sons) trend, since the duration o f the study was only 6 
months and it was conducted from spring to early fall.

I f the chemistry panel intervention was helpful, it was 
primarily because it detected abnormalities that led to 
treatment advice that resulted in better health outcomes. 
Our relatively narrow definition o f “potentially helped,” 
therefore, did not include those who were reassured by 
normal results. However, it no doubt included a number o f 
individuals who were given new treatment advice that did 
not ultimately prove to be effective or that they, despite 
their best intentions, did not follow. These individuals 
might either not have been helped or might have been 
harmed by the intervention.

Our definition o f “potentially harmed” was chosen 
according to the results o f the Haynes hypertension 
screening study and the Lerman Pap smear study, both o f 
which suggest that those patients who are given a new 
diagnosis (in our study, an unanticipated laboratory test 
abnormality) and who are unlikely to follow  treatment 
advice are the ones most likely to be harmed.1710 Also 
included in our definition were those with an abnormal 
result for which no treatment advice was given. This is 
supported by studies documenting the adverse impact o f 
the discovery o f  conditions for which treatment is unavail
able or unnecessary.2"21 Clearly not all o f  the individuals 
classified as potentially harmed were actually harmed by 
the intervention. In many cases the abnormality was dis
missed by their physician as unimportant, and they 
thought no more about it. Some may actually have been 
helped, for example, by this opportunity to discuss other 
concerns with their physician.

Using the outcome measures chosen, we were unable 
to document an adverse impact associated with our defin
ition o f potential harm. In retrospect, this could probably 
have been anticipated. The labeling effects seen in most 
other screening studies were documented using measures 
that did not depend on self-reported discomfort or ill 
health (eg, absenteeism from work). The potential harm 
associated with diagnosis or treatment may be more likely 
to occur in individuals who choose to minimize or deny 
the importance o f their condition. This possibility is sup
ported by the findings o f Haynes17 and Charlson18 that 
those most likely to demonstrate increased absenteeism 
were less likely to seek or adhere to treatment. The sub
group we identified as potentially harmed were less likely 
to have seen a physician during the 2 years previous to the 
screening program and reported better health but had 
lower social health scores on the DUKE than other partic-
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ipants. That we were unable to document harm should in 
no way lead to the conclusion that no harm was done.

Study Limitations
Several potential limitations o f the study deserve atten
tion. As with any study in which incomplete participation 
and loss to follow-up occur, there is the potential for selec
tion bias. Individuals who chose to participate in the 
screening initiative and those who completed the follow
up questionnaire were certainly different in some ways 
from those who did not. It is reassuring that the differ
ences found in known variables did not appear to be clini
cally important even though some were statistically signif
icant. No significant differences were found between early 
and late responders to the second questionnaire with 
regard to sex, race, worry, or self-rated health. We did find 
that tire early responders were younger (x2 = 35.8, df = 3, 
P  = .0001). We suspect, but cannot prove, that those who 
did not complete the second questionnaire were likely to 
have been less pleased with some aspect o f the interven
tion than those who did. This may have resulted in an over
estimate o f  the benefits and an underestimate o f  the harm 
caused by the intervention.

Much o f the data regarding outcomes is from self- 
report and is therefore subject to the errors inherent in 
that method. The DUKE and the question regarding self- 
reported health are well-validated measures. However, 
other questions included in the questionnaires were 
designed for use in this study and may or may not suffer 
from problems o f reliability and validity. Since the second 
questionnaire was sent out as much as 8 months after the 
initial screening, some participants may have had difficul
ty accurately recalling certain information, such as num
ber o f  additional physician visits or whether a new diag
nosis or treatment was the result o f the blood test results. 
Any analysis o f health outcomes should take into account 
the possibility that short- and long-term outcomes may be 
different. That is, effective diagnosis and treatment may 
initially cause discomfort and disability but eventually 
result in an increase in quality or quantity o f life. It is there
fore difficult to know at which point to measure outcomes. 
We chose 6 months, hoping that most o f the acute adverse 
effects o f  the intervention would have faded and that long
term effects would have begun to be appreciated. A  longer 
time before follow-up would have been problematic 
because o f recall bias and greater loss to follow-up.

CONCLUSIONS

The use o f clinical chemistry panels for screening in non- 
clinical settings should probably be discouraged. Only 49% 
o f the participants with abnormal test results ever dis
cussed them with a physician. O f those who did, approxi
mately one third received new treatment advice, and o f 
these, 10% admitted to being unlikely to follow  the advice. 
Based on previous research, the kinds o f advice given are

unlikely to have a major positive long-term health impact 
The intervention appears to increase worry about health 
and may result in either no change in or a lower health- 
related quality o f  life. Finally, it appears likely that more 
individuals are potentially harmed than are potentially 
helped by such an intervention.
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