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Speed Costs
A Reappraisal of Alternative Fluids vs. Blood Testing: 

By Clifton Titcomb and C. Allen Pinkham

The new millennium has seen increased demands put

on underwriters to streamline the risk selection

p rocess. Companies are under ever increasing pre s-

s u re from their current distribution channels to accelerate the

speed of the sales process. Many producers and marketing pro-

fessionals perceive attending physicians’ statements as too slow

and blood testing as too invasive. 

In addition, new insurance industry distribution
systems have started to put increased pre s s u re on risk
selection professionals to modify their current prac-
tices. The arrival of bank sales, In t e rnet retailing, tele-
marketing, and other nontraditional insurance dis-
tributors has created a demand for a new type of
u n d e rwriting, less burdensome to the client and ca-
pable of more rapid turn a round. 

Two key principles underlie this new, nontradi-
tional approach. First, speed is critical, with point-
of-sale issue being the ideal. Second, pricing must re-
main competitive. 

These new principles have led to a reappraisal of
the traditional underwriting tools. In part i c u l a r, the
value of blood testing has been challenged, especial-
ly for those applicants aged 40-49 or younger. The
logic is that alternative fluid testing using either urine
or oral fluid offers comparable protection and a faster
t u rn a round time. 

What are the mortality concerns surrounding this
issue, especially in light of a recently published pa-
per detailing the superiority of urine in this younger
g roup? (R.A. Berg s t rom, E.A. Testa, “A Perspective on
the Value of Urine-Based Underwriting,” On The Risk,
2000; 16(2):44-7).

U n d e rwriting re q u i rements exist solely for the pur-
pose of managing mort a l i t y. There ’s no other logical

reason why a business would make such demands
on its customers. So before instituting any changes
in current practices, it’s imperative to assess the pro-
tective values of the old and proposed regimens. 

Does this mean that any modification of curre n t
practices must produce results equal to those of the
s t a n d a rd regimen? Does it then mean that companies
s h o u l d n ’t change underwriting re q u i rements based
on shifting market demands? 

No, it does not. But it does mean that companies
need to acknowledge there may be a mortality cost
to such a change. Death claims very well may in-
c rease. What the companies need to know is how
g reat this mortality cost will be and whether it can
be offset by other factors such as decreased acquisi-
tion expenses and the opening of new markets.

The answers to these questions are tied to the cur-
rent premium stru c t u re, underwriting re q u i re m e n t s ,
and marketing strategy. The issue is one of balance.
For example, the lower the insure r ’s mortality as-
sumptions (the more aggressive the pricing, the more
extensive the underwriting re q u i rements), the gre a t e r
the adverse impact of an even modest increase in the
number of deaths and the greater the potential cost
savings of a liberalization of underwriting practices. 

Companies must find the happy medium, the
place where profitability is maximized. Not surpris-
i n g l y, that happy medium may shift depending on
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the company involved and the tar-
get market. For a direct writer, the
m o rtality portion may re p resent just
one of many pieces of the overall
p rofitability equation and a change
in re q u i rements may make good
business sense. 

On the other hand, for a re i n-
s u re r, mortality costs constitute the
l i o n ’s share of the expenses that af-
fect the bottom line. There general-
ly will be minimal or no benefit fro m
reduced acquisition costs. In this
case a pricing adjustment may be
the only means available to make up
the shortfall resulting from an in-
c rease in claims. 

Does this mean that one or the
other analysis must be wrong? No,
again. It simply means that each has
a diff e rent way of coping with the
m o rtality impact of a change in re-
q u i rements. There ’s no free lunch.
The parties involved need to know
the price and decide what they’re
willing to pay. The question here is
what is the cost, if any, of trading
urine or oral fluid analysis for cur-
rent blood testing pro t o c o l s ?

Basic Assumptions in Using
Alternative Fluids

T h e re is a basic assumption under-
lying the drive for alternative fluid
testing in younger applicants: In or-
der to underwrite this group suc-
c e s s f u l l y, all that’s re q u i red is the ability to identify an individ-
u a l ’s trauma risk and human immunodeficiency (HIV) antibody
status. 

The contention is that the only major causes of mortality in
these individuals are violent death, primarily related to acci-
dents, and infection with the HIV virus. Suicide and homicide
a re also felt to be important and often related to drug abuse.
Since HIV infection and cocaine and nicotine use can be de-
tected equally well with blood, urine, or oral fluid testing, many
feel that alternative fluid analysis is sufficient and use of the
blood profile offers no advantage in the selection process. But
is this underlying assumption corre c t ?

What Statistics Show About Mortality

A review of the National Vital Statistics Report from 1998 re-
veals that for males aged 25-44, violent/HIV deaths accounted
for 49 percent while medical illnesses accounted for 51 perc e n t .

For the total population (men plus women), the corre s p o n d-
ing values were 43 percent and 57 percent. 

These percentages changed drastically over age 45. In that
g roup, accidents re p resented only 5 percent of the deaths in the
total population. On the other hand, medical illnesses such as
cancer (35 percent), heart disease (26 percent), cere b ro v a s c u-
lar disease (4 percent), chronic lung disease (3 percent), dia-
betes (3 percent), and liver disease (3 percent) re p resented the
l i o n ’s share of the mortality burden. 

M o re important, these numbers are also reflected in insure d
lives statistics. A Lincoln Re study indicated that violent/HIV-
related causes accounted for 49.3 percent of the deaths in in-
s u reds aged 25-44 in years 1-5 after issue, and 43.1 percent in
years 6 and up. The corresponding values for insureds 45-64
w e re 19.4 percent in years 1-5 and 10.8 percent in years 6 and
u p .

The key point is that violent and HIV- related mortality ac-
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Table 1. Original Data
B L O O D BLOOD PLUS U R I N E R E L AT I V E D I F F E R E N C E O R A L

A G E O N LY U R I N E O N LY VA L U E ( % ) F L U D

2 0 – 2 9 5 . 2 % 8 . 9 % 5 . 9 % 1 . 5 3 . 0 % 0 %

3 0 – 3 9 6 . 0 % 9 . 1 % 5 . 7 % 1 . 6 3 . 4 % 0 %

4 0 – 4 9 7 . 9 % 1 0 . 3 % 6 . 8 % 1 . 5 3 . 5 % 0 %

Table 2. Original Data Pre f e rre d
B L O O D BLOOD PLUS U R I N E R E L AT I V E D I F F E R E N C E O R A L

A G E O N LY U R I N E O N LY VA L U E ( % ) F L U D

2 0 – 2 9 7 . 6 % 1 4 . 0 % 8 . 9 % 1 . 6 5 . 1 % 0 %

3 0 – 3 9 9 . 5 % 1 4 . 7 % 8 . 3 % 1 . 8 6 . 4 % 0 %

4 0 – 4 9 1 3 . 0 % 1 7 . 7 % 1 0 . 0 % 1 . 8 7 . 7 % 0 %

Table 3. Urine Modified
B L O O D BLOOD PLUS U R I N E R E L AT I V E D I F F E R E N C E O R A L

A G E O N LY U R I N E O N LY VA L U E ( % ) F L U D

2 0 – 2 9 5 . 2 % 5 . 6 % 2 . 5 % 2 . 2 3 . 1 % 0 %

3 0 – 3 9 6 . 0 % 6 . 3 % 2 . 8 % 2 . 3 3 . 5 % 0 %

4 0 – 4 9 7 . 9 % 7 . 8 % 4 . 1 % 1 . 9 3 . 7 % 0 %
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counts for, at most, only half of the
deaths in the under age-45-gro u p .
This is a large number, and trauma
risk especially needs to be evaluat-
ed carefully in the underw r i t i n g
p rocess. Yet medical illnesses re p re-
sent significant causes of mort a l i t y.
In those over age 45, violence and
HIV become only minor players. It’s
the medical illnesses that re p re s e n t
the problem for insurers from a pro f-
itability standpoint. 

N o w, one could choose to ignore
the risk of medical impairments in
younger people and hope the cost
would be acceptable. The concern
is, however, that most applicants
a re n ’t underwritten for a term of in-
surance that expires at age 40 or 45.
Indeed, the majority of individuals
a re evaluated for policies that are ex-
pected to remain in force for peri-
ods of 10, 20, or even more years,
thus extending well into the time

when impairments such as heart disease, cancer, diabetes, and
liver failure cause the majority of deaths. 

Yet, while many of these diseases first become clinically ev-
ident at a given age, the deaths resulting from them re p re s e n t ,
for the most part, the end point of a process that began many
years before. Thus, elevated lipids, an impaired glucose toler-
ance, or elevated liver function first noted at age 25 or 30 may
culminate in a pre m a t u re death at age 45 or 50. 

Adequate mortality management re q u i res a reasonably re l i-
able prediction of the probability of these pre m a t u re deaths. In-
surance pricing over the years has evolved to its current low
levels based on this ability. Thus, identification of medical im-
p a i rments, even in the youngest groups, is valuable.

Are Alternative Fluids More Protective?

One very important question is whether alternative fluid test-
ing has the same protective value as blood testing in younger
age groups and whether it will allow current pricing stru c t u re s
to remain unchanged. 

As noted above, for practical purposes, oral fluid, urine, and
blood are of equal value in detecting HIV infection. The issue
is, there f o re, whether blood testing offers an advantage over the
others from a mortality savings perspective. Does it find a suf-
ficient amount of pathology to justify its cost for the company
and inconvenience for the applicant? 

A recently published study concluded that urine testing had
a superior protective value as a percentage of standard mort a l-
ity and was, in fact, superior to serum analysis in applicants un-
der age 50. If this conclusion is correct, it could open the door

Table 4. Urine Modified Pre f e rre d
B L O O D BLOOD PLUS U R I N E R E L AT I V E D I F F E R E N C E O R A L

A G E O N LY U R I N E O N LY VA L U E ( % ) F L U D

2 0 – 2 9 7 . 6 % 1 0 . 8 % 5 . 5 % 2 . 0 5 . 3 % 0 %

3 0 – 3 9 9 . 5 % 1 2 . 0 % 5 . 4 % 2 . 2 6 . 6 % 0 %

4 0 – 4 9 1 3 . 0 % 1 5 . 1 % 7 . 3 % 2 . 1 7 . 9 % 0 %

Table 5. R e - e v a l u a t i o n
B L O O D BLOOD PLUS U R I N E R E L AT I V E D I F F E R E N C E O R A L

A G E O N LY U R I N E O N LY VA L U E ( % ) F L U D

2 0 – 2 9 4 . 9 % 7 . 8 % 4 . 0 % 2 . 0 3 . 8 % 0 %

3 0 – 3 9 6 . 3 % 9 . 9 % 4 . 9 % 2 . 0 5 . 0 % 0 %

4 0 – 4 9 7 . 6 % 1 2 . 4 % 6 . 6 % 1 . 9 5 . 8 % 0 %
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to a major new alternative approach to risk selection in younger
individuals. However, the conclusion does seem to fly in the
face of conventional wisdom. The issue is of such significant
i m p o rtance to the industry that it bears further re v i e w.

Thanks to Calypte, the sponsors of the study, the authors of
this article were supplied with the spreadsheet used in the cre-
ation of the analysis in the above-noted re f e rence. This data al-
lowed for a more precise review of the conclusions than would
have been possible based on the details provided in the pub-
lished material. 

The original study compared two components of the urine test
p rotocol (protein and glucose) with three components of the blood
p rofile (total cholesterol, total cholesterol/HDL cholesterol ratio,
and gamma glutamyl transpeptidase (GGT)). This latter combi-
nation of components is closer (but not identical) to that seen with

a dried blood spot analysis compare d
with a full blood profile. 

The protective-value technique
was well constructed and used four
d i ff e rent factors: 
● The present value of mortality 
● The prevalence, in an applicant pop-
ulation, of laboratory values in diff e r-
ent ranges for the above-noted assays 

● The average mortality risk or number of debits that would
be assigned to the diff e rent lab values ranges 
● An attributable ratio or the probability that the identified ab-
n o rmality would be found only by the lab test in question (the
unique value of the test) 

The product of these four factors resulted in a number that
was designated total mort a l i t y. This value was then divided by
the present value of standard mortality and expressed as a per-
centage of standard mort a l i t y. This percentage was designated
as an estimated protective value. 

The analysis was repeated serially for three diff e rent age
g roups (20-29, 30-39, and 40-49) each with its own pre s e n t
value of mort a l i t y. The conclusion was that, in each age band,
the protective value of urine exceeded that of blood. 

H o w e v e r, on closer examination of the analysis, several pro b-
lems are evident. First, urine glucose wasn’t compared with
blood glucose. Despite the fact that blood glucose is a more sen-
sitive test than urine glucose for the diagnosis of diabetes (many
diabetic individuals will have elevated blood sugars and no glu-
cosuria), all of the protective value for detecting this impair-
ment was attributed to the urinalysis. 

Second, the authors assigned a 15 percent increase in mor-
tality (15 debits) to urine protein values in the 10-30-mg/dl
range. However, a review of common industry risk selection
practice, as well as practical underwriting experience, would
suggest that values in this range would not prompt an assess-
ment of increased risk. 

This is not to say that there may not indeed be individuals
in this group who have an impairment that has mortality im-
plications, but urinalysis results in this range would generally
not prompt an underwriting action. Thus such a result should
not be assigned protective value. The results of the urine would
not change the outcome. This is important because about a
q u a rter of all urine samples have protein concentrations in this
range. The result was that this single cell accounted for about
one-half of all the protective value assigned to urine. 

T h i rd, comparison was made only with the GGT value and
not with the other liver function tests. It’s well known that the
G G T, while used for the detection of alcohol abuse, is a very
nonspecific test and its protective value when used alone is lim-
ited. In addition, hepatitis or other diseases that cause hepato-
cellular damage don’t typically elevate this test. 

F o u rth, serum creatinine values were n ’t considered in the
analysis. 

Table 6. Re-evaluation Pre f e rre d
B L O O D BLOOD PLUS U R I N E R E L AT I V E D I F F E R E N C E O R A L

A G E O N LY U R I N E O N LY VA L U E ( % ) F L U D

2 0 – 2 9 7 . 0 % 1 0 . 6 % 4 . 9 % 2 . 2 5 . 7 % 0 %

3 0 – 3 9 9 . 4 % 1 3 . 6 % 5 . 8 % 2 . 3 7 . 8 % 0 %

4 0 – 4 9 1 1 . 5 % 1 7 . 6 % 8 . 3 % 2 . 1 9 . 3 % 0 %
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Fifth, both the total cholesterol and the total cholestero l / H D L
ratio were used in the comparison with debits being assigned
to both values. This approach had the effect of assigning deb-
its twice for the same impairment. This double dipping would
have the effect of inflating the value of blood testing.

Reevaluating the Alternative Fluids

With the above concerns in mind, the original study was re-
peated with a series of modifications. The first approach was to
simply repeat the original analysis with a change in the blood
components. Serum glucose, creatinine, and liver function tests
w e re added to the analysis. The ranges used for glucose values
w e re 0-125 mg/dl, 126-140 mg/dl, 141-200 mg/dl, 201-275
mg/dl, and 276 mg/dl up. Those used for creatinine values were
0-1.49 mg/dl, 1.50 -1.79 mg/dl, and 1.80 mg/dl up. 

The liver function tests were divided into three major gro u p-
ings: ALT (SGPT) with both AST (SGOT) and GGT norm a l ,
A LT with either AST or GGT elevated, and ALT with both AST
and GGT elevated. The cut points for the ranges of ALT ele-
vation were 0-90 IU (up to 2 times normal), 91-180 IU (2 to
4 times normal), and greater than 180 IU (more than 4 times
normal). 

P revalence values for each of these ranges were obtained
f rom the same source and for the same period as the data in the
original study. A relative mortality ratio was also assigned to
each grouping. This value re p resented composite underw r i t i n g
practice and not the assessment of a single company. 

Of note, no additional mortality risk was assumed for ALT
values less than 2 times normal in any of the above groups, re-
g a rdless of the number or degree of other elevations. This was
an attempt to not overvalue these tests and was considered a
c o n s e rvative mortality estimate. 

Attributable ratio values were assigned to the new compo-
nents, again re p resenting an average of estimated values derived
f rom multiple observers. Blood glucose measurements were giv-
en an attributable ratio identical to that for urine glucose. All
of the other measures were identical to those in the original
s t u d y. In part i c u l a r, the total cholesterol/HDL ratio cells were
included and unchanged. The analysis was then repeated us-
ing the modified figures. The results are summarized in Ta b l e
1. Blood values now exceed those of urine in all except the
youngest age gro u p .

Realistic Comparison Is Not to Blood Alone

While these values are certainly diff e rent from those pre s e n t e d
in the original study, the numbers in both cases are misleading.
C u rrently it would be very unusual for a company to do blood
testing without doing a urinalysis at the same time. Vi rtually all
i n s u rers use the combined protocol. Thus, the true comparison
of underwriting significance is not between blood alone and urine
alone. The real comparison assesses blood testing combined with
urine versus urine analysis alone. The central issue really con-
c e rns the incremental value of blood testing. Does blood add any-
thing to urine from a mortality protection perspective? 

To answer this question a mortality value was calculated for
the combination of blood plus urine using the original data. The
only modifications to the prior analysis were adjustments of the
attributable ratios to account for the overlapping diagnostic ca-
pabilities of some of the laboratory components such as urine
and blood glucose, serum creatinine, and urine protein. 

The results indicated that the combination of blood and urine
was superior to urine alone from a mortality protection stand-
point. The estimated relative value of the combination was in
the range of 1.5 to 1.6 (see Table 1). Of note, both the combi-
nation and urine alone are significantly better than the oral flu-
id panel that is currently available. This isn’t surprising since
the oral fluid panel contains none of the protective elements
used in this re v i e w.

The above analysis assigns relative mortality risk as com-
p a red to a standard baseline. Yet many companies would like
to apply the new, nontraditional underwriting approach to their
most aggressively priced products. But what is the relative val-
ue of blood and urine testing in a pre f e rred risk pool? This ques-
tion is very important because maintenance of the current pric-
ing stru c t u res is critical if a company is to be able to compete
in the new market enviro n m e n t .

What About Preferred?

In order to try to answer that question, the above analysis was
again repeated, this time using a generic pre f e rred program as
a baseline. A lipid level thought to be re p resentative of an in-
d u s t ry average for pre f e rred criteria (total cholesterol < 240)
was used as a baseline and debits were assigned using, again,
an average estimated diff e rence in mortality between the stan-
d a rd and pre f e rred groups. 

The mortality assessments for the other laboratory ranges
w e re also adjusted upward to account for the additional mor-
tality diff e rence between a standard and pre f e rred risk. The re-
sults of this reanalysis are summarized in Table 2. Both the ab-
solute and relative values of the combination of blood and urine
a re increased compared to that for urine alone. Once again oral
fluid lags far behind. The diff e rence would be larger with an
even more restrictive pro g r a m .

T h e re was, however, some concern with the assignment of
a mortality risk to proteinuria values in the 10-30-mg/dl range.
If all of the above analyses are repeated, with the single excep-
tion of changing the mortality value of that urine protein cell
f rom 15 percent to the more underw r i t i n g - p r a c t i c e - c o m p a t i b l e
0 percent, both the absolute and relative values of urine alone
d e c rease significantly. These results are summarized in Ta b l e s
3 and 4.

What About New Assumptions?

F i n a l l y, in an attempt to assess as closely as possible the mor-
tality savings an insurer might experience in actual practice, the
overall analysis was repeated using a completely diff e rent set of
assumptions. 

The concentration was replaced by the pro t e i n / c reatinine ra-
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tio; a measure that the authors felt was a more accurate re p re-
sentation of true protein excretion rates. The baseline re l a t i v e
m o rtality risk or debit values for all ranges were re c a l c u l a t e d
based on estimates of the average practice of companies in the
i n d u s t ry. The debits applied to the serum and urine glucose and
the protein creatinine ratio were further modified by weighting
the values in each cell by the percentage of applicants at each
level who had positive reflex test results (an elevated hemoglo-
bin A-1-c or abnormal microalbumin assay). 

Those with a positive reflex test seemed to most closely match
the true burden of actual pathology. The result was that the mor-
tality risk estimate for borderline values was modified in an at-
tempt to account for the specificity of the test. The attributable
ratios for all of the laboratory ranges were also recalculated. This
was accomplished by the same method noted above. 

F i n a l l y, the total cholesterol/HDL ratio was dropped from the
analysis because of the concern about double-dipping noted above.
Although the authors feel that the ratio is better at scaling risk than
total cholesterol, the factor is used more as a modifier of total cho-
l e s t e rol in actual practice so it was difficult to estimate an indus-
t ry-wide average debit value for diff e rent cells. For that re a s o n ,
the total cholesterol was used in the final construct. 

The results of the reanalysis of the estimated protective value
of blood and urine are summarized in Tables 5 and 6. Once again,
urine testing alone and oral fluid analysis have a lower absolute
and relative benefit when compared with current practice.

Limitations

Keep in mind, however, that none of these analyses re p re s e n t
a true protective value study. Many assumptions have been made
re g a rding the average debits applied and the attributable ratios.
These numbers may vary dramatically from company to com-
pany depending on underwriting practices and current re-
q u i rements. One company may assign more or fewer debits for
a given impairment than would another. 

In addition, if an insurer gathers less information by using
other underwriting tools (APS, inspection re p o rts, limited ap-
plication information, etc.), the laboratory data will take on
g reater relative importance. The prevalence numbers used in
these analyses are re p resentative of a population of individuals
who knew they were going to be fully tested under current un-
d e rwriting practices. 

The sentinel effect—the reluctance of individuals who know
or think they may have an abnormality to submit for evalua-
tion—was likely operative and an important factor in the dis-
tribution of applicants in various test ranges. If the sentinel ef-
fect of the blood and urine combination is lost, these pre v a l e n c e
numbers could shift dramatically. 

This analysis is based on the assays currently available us-
ing urine or oral fluid protocols. The development of new tests
may very well increase the protective value of the altern a t i v e
fluids. Such changes would certainly alter the current balance
between these fluids and current practices in the realm of mor-
tality risk assessment. Thus, the results presented above could

change dramatically with the introduction of new technology. 
For that reason, new developments in the field of urine or

oral fluid testing will need to be monitored closely. These in-
novations must be able to demonstrate not just theoretical but,
most important, practical value from a risk selection perspec-
tive. All too often it seems the latest hot test is found wanting
on closer examination. It’s only with a rigorous comparison to
the current gold standard that new techniques for risk selection
can be fairly judged and appropriately implemented in a man-
ner that ensures continued pro f i t a b i l i t y.

In summary, it appears clear that, from a pro t e c t i v e - v a l u e
perspective, urine testing alone is inferior to the combination
of blood and urine in individuals aged 20 to 49. The diff e re n c e
is even greater for oral fluid. This doesn’t mean that the alter-
native fluids can’t be used exclusively. In fact, they may make
good sense under certain circumstances. What it does mean is
that their use will come at a price and the price will be a re-
duced protective value. 

As long as a company can pay the price and make a pro f i t ,
t h e re ’s no problem. If it can’t, then underwriting ceases to per-
f o rm its principal function, which is to maintain the econom-
ic viability of the company. Speed can kill, and companies must
be very careful that the quest for a faster turn a round time does-
n ’t kill competitive pricing, pro f i t a b i l i t y, and, ultimately, poli-
cyholder trust and confidence. ●
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