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Hair Product Evaluation: 

From Laboratory Bench 
to Consumer and Back Again 

DOREEN L. WEDDERBURN, B.S., and JOHN K. PRALL, Ph.D.* 

Presented December 11, 1972, New York City 

Synopsis--The need to validate and support advertising claims by means of scientific testing 
is growing in importance, and reliable instrumental methods of measuring product proper- 
ties are an essential part of any modern cosmetic program. The same methods can often be 
used to guide product development and to provide proof of efficacy, but they will only ful- 
fill their purpose if they yield data which correlate well with consumer perception of prod- 
uct attributes. Modern HAIR PRODUCTS are expected to fill many diverse needs and, 
in order to evaluate PERFORMANCE objectively, the cosmetic scientist must understand 
the words used by the consumer and be able to translate them into physical and measur- 
able terms. 

Recently developed PSYCHO-PHYSICAL and STATISTICAL TECHNIQUES are now 
available for unravelling words like "combability," "body," "control," and "set." These 
techniques permit us to establish quantitative relationships between INSTRUMENTAL 
evaluation in vitro and HUMAN EVALUATION. Quantitative psychological meanings 
can now also be assigned to instrumental readings of, e.g., combing resistance. More com- 
plex terms like body and control cannot at present be wholly quantified in psychological or 
instrumental terms, but we nevertheless know that body is made up of springiness, stiffness, 
and volume factors which may be measured instrumentally. Sensitive new techniques have 
been devised to measure key aspects of interfiber adhesion which influence springiness and 
stiffness, and extensive use of these methods has enabled us to establish and predict ranges 
of consumer acceptability by comparing the results of laboratory data with salon observa- 
tions and consumer response. 

INTRODUCTION 

Recent surveys of consumer needs have indicated that there is dissatis- 
faction with some hair products, and this is probably due to the fact that 
frequently claims have been made in advertising which may only apply in 
special circumstances. For example, some ot: the claims made for shampoos 
appear to lead the consumer to expect far more than simple cleansing ot: the 
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hair and, as will be recognized by members of the industry, many cosmetic 
shampoos actually do very little else, for the person with hair in good con- 
dition. 

A survey carried out in the USA in 1970 indicated that consumers expect 
shampoos to leave the hair shiny, make it manageable, soft and silky, give hair 
"body," prevent flyaway, and help damaged hair. These expectations are no 
doubt a reflection of advertising, and the comparatively recent boom in mar- 
kets for post-shampoo treatments, such as texturizers, setting lotions, condi- 
tioners, etc., may well indicate a general lack of consumer satisfaction with 
the attributes conferred by shampoos claiming to have special functions. 

Another survey carried out in the USA at about the same time related the 
benefit required with the proportion of dissatisfied users of a range of hair 
products. For example, it was noteworthy that whereas only half of the women 
interviewed were satisfied with setting aids, less than a quarter felt that the 
products claiming to confer body to hair lived up to their expectation. 

In general, the consumer is becoming more demanding, more suspicious of 
the cla:ms made in advertising, and more discriminating of product effective- 
ness and safety. Manufacturers are finding it increasingly difficult to produce 
new products which satisfy consumer needs. More relevant and more sensitive 
techniques of measuring product performance make the problem easier, how- 
ever, and evaluation science plays a key role in product development by: 

(a) indicating how consumers apprec'ate and iudge products in measur- 
able terms, 

(b) guiding the development and formulation of products which can be 
appreciated by consumers, 

(c) establishing permanent records of objective test data using standard- 
ized procedures, 

(d) sign-posting marketing strategy and providing technical support for 
advertising claims, and 

(e) predicting consumer response in laboratory tests and consumer trials. 
Four approaches to obiective evaluat:on may be used based on physical 

(1), sensory (2), chemical (3), and physiological (4) methods. However, 
onlv the first two have been employed regularly by cosmetic manufacturers. 

Typically, the physical approach involves the use of instrumental methods, 
and the sensory approach involves the use of trained human panels used as 
;nstruments for sensing magnitudes of effects. Both the sensory and instrumen- 
tal methods can be highly quantitative and reproducible in both in vitro 
(using switches) and in vivo (salon) situations, provided standard conditions 
are always employed (5). 

Unlike in laboratory evaluation, the consumer is unable to judge products 
under standard conditions. In addition, certain groups of consumers may not 
be •nterested in, or sensitive to, particular product properties and this factor 
alone accounts for a large measure of the disagreement between instrumental 
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measurements and consumer response. There are, however, several other fac- 
tors that contribute to the fall in sensitivity as one moves from instrumental 
evaluation through salon or clinical testing to the consumer trial. These are 
sometimes called "halo effects" and are associated with nonfunctional or peri- 
pheral attributes which influence consumer perception of other functions. It 
is, of course, very well known that perfume and color strongly affect the per- 
ception of functional attributes and the consumer finds it very difficult, for 
example, to separate an attribute such as lather in a shampoo from its cleans- 
ing properties. 

IDENTIFYING CONSUMER NEEDS AND UNDERSTANDING THE USE OF WORDS 

An important step in the development of evaluation methods is the trans- 
lation of words used by the consumer into physical and measurable terms (6). 
Some words like "comb ability" have an obvious physical correlate; others like 
"body" and "condition" are extremely complex as they are made up of many 
interactive components, the weighting of which varies from consumer to con- 
sumer (7,8). Several techniques are available to help in interpreting consumer 
words. 

Group Discussions and Depth Interviews to Probe Word Association 

In these experiments highly illustrative examples or models can be used to 
show a range of physical effects and the people participating in the test are 
asked to group and classify similar and dissimilar effects. Subsequently, a com- 
plex battery of descriptions can be reduced to a few independent words and, 
by using Principal Components Analysis (PCA), numerical weightings can 
be assigned which help to unravel the importance of various associations (9'). 
For example, a large number of descriptive words used by the consumer can 
be reduced statistically to a very small number of independent words by re- 
jecting synonyms. This is carried out by using component analysis on a corre- 
lation matrix for all tim descriptors so that an agreed limit of accumulated 
variance is accounted for (say 90%). This gives the number of components 
or independent words, usually about 3-5. Then, for each component, the 
correlation coefficients for each original descriptor are listed and, by inspec- 
tion, the highest correlating descriptor is the component-this is repeated for 
the remaining components. Also, by inspection clustering of descriptors may 
be deduced from the closeness of correlation coefficients under any one com- 
ponent. 

Psycho-physical Correlations 

The physical meaning of words used by consumers ean sometimes be under- 
stood and verified by testing the degree of concordance between human per- 
ception magnitude and the corresponding instrumental magnitude for a given 
range of samples. 
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DISCRIMINATION AND SENSITIVITY 

Although it is unreasonable to expect perfect correlation between instru- 
mental measurements and human response, it is nevertheless important to 
understand where and how loss of sensitivity arises. 

In evaluating hair products we go through six stages as follows: 
(a) Instrumental evaluation on switches. 
( b ) Instrumental evaluation on heads (in vivo). 
(e) Expert human evaluation of switches using paired comparisons. 
(d) Expert human evaluation of switches ear fled out monadieally. 
(e) Human evaluation on heads (in vivo) using paired comparisons (half- 

head salon tests). 
(f) Human evaluaton in vivo earfled out monadieally (whole-head salon 

tests or consumer trials). 
The evaluation pathway illustrating the stages at which the various teeh- 

niques are used is shown in Fig. 1. 

Laboratory - (Word meaning 
.)Instruments on switches 

i •Instruments on heads [Expert iudges on switches 

Hairdressing salon --rExpert iudges on half-heads 
T (Expert judges on whole heads 

Consumer - Untrained panels 

Test market -- Public 

Figure 1. Evaluation pathway 

Figure 2 represents diagrammatically the role of evaluation in product de- 
velopment. It is only rarely that one experiences relationship Ya (Fig. 2) be- 
tween the results obtained at the various stages of evaluation (progressing 
from laboratory to consumer) and the sensed magnitude of different effects. 
When a plot like Ya in Fig. 2 is obtained, the effect is due to decreasing 
sensitlvity in the assessment technique used. In this case the instrumental 
measurement carried out on switches, in situation 1, reveals large apparent 
differences between product X and Y whereas the in vivo test carried out 
monadically on whole heads, possibly by a consumer panel (see situation 6), 
reveals only a small difference between the products. 

Occasionally, however, a plot like that shown in Yb is obtained and this 
may be due to the fact that hair on the head in vivo may be more responsive 
to the particular treatment than detached hair mounted in switches. Factors 
present in vivo, but not in vitro, which could account for this are, of course, 
body temperature, the presence of sebum or sweat, and variable conditions of 
ambient humidity. 
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•X 

1 2 

Yb 
Yc 

3 4 5 6 

Figure 2. Six test situation sensitivities (spacing of vertical lines has been made equal for 
simplicity) 

1. Instruments on switches 
2. Instruments on real heads 

3. Experts on switches 
4. Experts on real heads 
5. Consumers, comparison 
6. Consumers, monadie 

Ya. Instruments more sensitive than humans 

Yb. Real hair more responsive than switches 

Yc. Instrument measures only part of the at- 
tribute 

Unfortunately, plots like that sho•vn at Yc in Fig. 2 are more t•requently 
obtained and this occurs •vhen the instrument measures only part of the 
attribute perceived by human subjects, or is less sensitive than human judg- 
ment. 

One ot• the most important reasons t•or using instrumental methods is, of 
course, to speed up product development, thus enabling many more different 
formulas or ingredients to be tested than could ever be evaluated by human 
panel trials. Ideally, it should be possible to predict consumer responses t•rom 
experiments carried out on instruments, but with the exception ot• a t•ew 
parameters such as combing resistance, it is still only possible to provide 
rough indications of how the consumer will react to any given stimulus. 
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ROLE OF QUANTITATIVE PSYCHOLOGY IN EVALUATION 

Sensory evaluation is that part of human evaluation in which we employ 
people as instruments (10,11) to assess actual magnitudes and preference 
magnitudes of product properties and attributes. The techniques used in the 
quantitative procedures are adapted from psycho-physics but only recently 
have they been applied to hair evaluation (5). 

The human "instruments" may be hairdressers or trained panels of asses- 
sors, and their "readings" can be quantified by techniques which have been 
described in detail in classic works of psychology (12,13). 

The results of such psycho-physical studies enable us to obtain the most im- 
portant relationships of all in product evaluation, and data from instrumental 
measurements related to human perception can usually be fitted to the type of 
curve shown in Fig. 3. 

If the instrument measures all the components of the attribute judged by 
the human subjects, then we obtain a monotonic relationship between the 
human sensed magnitude and the instrumental reading, at least up to the 
inhibition point as shown in Fig. 3. 

In using human panels as instruments, it is of critical importance to distin- 
guish between their ability to judge the magnitude of the effect, and their 

lOO 

o 
o 

Threshold Inhibition point 
• •'Magnitude curves 
\Preference curve 

,;, k 

Human sensed magnitude 
Figure 3. Psyeho-physioa] evaluation curves 

lOO 
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preference. In many cases human judgment parallels instrumental measure- 
ments up to a point where fatigue, inhibition, or possibly even heightened 
sensitivity occurs. At this point, the ability to sense might fall away markedly 
or, conversely, be heightened depending on the type of stimulus. 

However, the preference cm've seldom parallels that of either the instru- 
ment or human judgment as it is obviously strongly influenced by frequently 
unidentifiable psychological factors, physical factors, or past experience. 

Another concept in psycho-physics that has proved useful in hair evaluation 
is that of the "just noticeable difference" (jnd). This is defined as the smallest 
possible shift in magnitude which is just noticed by three out of four judges. 

If any particular instrument does measure the perceived attribute then the 
salient advantages of the psycho-physical approach are: 

(a) It is possible to predict how many consumers will observe a given shift 
in physical magnitude based on jnd's. 

(b) Predictions may be made about the instrumental shift necess•ary for 
consumers to feel, for example, three times or one-third as strongly 
about a given attribute, where the zero point is well defined. 

(c) Thresholds and saturation points can be established. 
(d) The region of instrumental values where consumers are most sensitive 

can be established and it is possible to gauge their sensitivity in rela- 
tion to the instrument. 

(e) Maximum areas of preference related to instrumental values can be 
postulated including the preferences of minority groups. 

(f) Psycho-physical curves can be derived for any given test situation such 
as monadic, paired comparison, triadic comparison, delayed paired 
comparison, and so forth. The curves so obtained can then be made 
completely appropriate to the test situation in which predictions are 
needed. 

(g) The data obtained may be employed to select and balance an expert 
panel of judges for a critical sensory evaluation. 

Without using psycho-physical techniques, however, it is not really possible 
to say how strongly people feel the difference to be between two products, but 
the success of using the method depends largely on the appropriateness and 
sensitivity of the instrumental method. 

A•,•,I•CAT•o• ov • Ps¾cHo-•'u¾s•cs To Tm•: EVALUaT•O• OV • "CoMBaBm•T¾" 

"Combability" is readily translated into scientific terms as "resistance to 
combing." A comb can be designed so that the forces it experiences during 
passage through the hair can be displayed and measured. 

Unlike instruments previously described (14, 15), our instrument for mea- 
suring combing resistance has been specially designed so that it can be used 
on switches of hair. The principle of the instrument is based on the use of a 
piezo-electric transducer, which is cemented to the back of the comb. The 
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varying charge, produced by varying strains on the crystal as thc comb travels 
through the hair, is processed electronically. This involves the integration of 
chiefly second-order, rather than first- (or steady) order, forces since it has 
been shown (16, 17) that human perception response is chiefly to second- 
order effects, e.g., nonlinear or edge effects, as stimuli. Thus, tangles and resin 
particles in the hair (from, say, a partially-combed out hairspray) will con- 
tribute greatly to the overall perception of combing resistance compared with, 
say, the steady resistance offered by a uniform film of a viscous oil on the hair. 

Figure 4 shows the psycho-physical correlation obtained for instrumental 
versus sensory magnitudes for a panel of consistent judges and also for a 
range of product treatments. The sensory magnitude was obtained by asking 
the observers to equate their perception of combing resistance with distance 
along a scale which they felt was equivalent in magnitude. For example, the 
judge was asked to comb the hair and pl,ace a mark on a transparent scale 
marked 0 to 100. Underneath this scale was placed a varying density red scale 
increasing towards the 100 end of the scale. This helped the observer to enter 
into the experiment. As established by Stevens (12) it is certain that, for ex- 
ample, point Z is felt three times more intensely than point X in Fig. 4. 

100' 

0 
0 

x 

lO 

Holding 
sprays 

Setting aids 
Z•o(nlnitial readings 

dressing out ) 

/•ng 
__• Shampoos 

Conditioners 

perms/bleaches 

2O 3O 

Human sensed magnitude 

100 

Figure 4. Combing resistance correlations 
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This work was then extended to determine if and where group maxima of 
preferred combing resistance existed, as suggested by the general psycho- 
physical curves in Fig. 3. In genera], it was found that zero combing resistance 
was not preferred by any observer and some individuals preferred low comb- 
ing resistance and others high values, if the hair was to be judged to have any 
degree of body. 

Further work will be aimed at determining where the maximum preference 
magnitudes are when the resistance is chiefly second-order. 

This work confirms part of the general shape of the psycho-physical curves 
of Fig. 3. It also shows clearly the need to distinguish simple perception mag- 
nitude from preference magnitude. 

EVALUATION OF "BODY" 

Unlike combing resistance, which is relatively uncomplicated and easily as- 
sessed objectively, body presents a most complex challenge not only to our 
understanding of it in physical terms but in how to measure it objectively. 

Body is typical of many complex consumer terms like "manageability", 
"condition", and "smoothness" which have so far defied complete understand- 
ing (18). It is possible that this lack of understanding has delayed the devel- 
opment of products that impart the right physical effects to hair which can be 
construed as giving body. (The special dissatisfaction with bodying products 
was highlighted earlier). 

Research in both the USA and UK has shown that no single word uniquely 
defines body in physical terms. However, using advanced statistical tech- 
niques applied to word association, we have established that three major 
words together can describe body. These are: springiness (bounciness), vol- 
ume (bulk, thickness ), and stiffness (set, not soft). 

Principal Components Analysis (PCA) may be used to derive these associa- 
tions quantitatively. In this approach, a battery of hair descriptors is obtained 
by group discussion. Words such as curliness, set, bounce, springiness, tight- 
ness of curl, texture, cleanness, softness, stiffness, compactness, body, bulk, and 
so forth are those most frequently used. A correlation matrix is then obtaified 
for the relationship between any pair of these deschptors (including body) 
using covariation of frequency of word usage, or variation of judgment magni- 
tudes. Then using PCA on this matrix, we can obtain as few independent 
attributes (components) as possible that account for as much of the variation 
as possible, by calculating the accumulated variance. These independent com- 
ponents are called principal components. 

The three words associated with body mentioned above are structural me- 
chanical factors and are affected by length of hair, thickness and stiffness of 
individual hairs, sparseness of hair, curliness of hair, and so forth. Thus, peo- 
ple with a small number of thin straight hairs have the greatest need for in- 
creasing body. Conversely, people with densely packed curly hair may feel 
less body is needed. 
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Body of hair may be modified without altering the single-fiber mechanical 
properties at all. By using geodetic engineering principles, an impression of 
body can be produced by modifying the interfiber adhesion of hair (for exam- 
ple, by polymer deposition between contiguous hair surfaces ). 

It is not surprising then that conventional setting aids, post-shampoo treat- 
ments like thickeners and texturizers, and hairsprays used on back-combed 
hair, are often perceived by the consumer as modifying body-but at the ex- 
pense of losing natural feel. 

We believe we can now predict that the ideal bodying product should give 
just the optimum amount of interfiber adhesion, for a given individual, pro- 
vided a film of polymer is evenly distributed through the hair mass, with no 
surfeit on the outermost surfaces. This optimum amount of adhesion could be 
identified by the consumer as giving optimum values of the three major com- 
ponents of body as in Fig. 5. (The separation of individual curves shown is 
not quantitative, but for ease of illustration only. ) The optimum body occurs 
where the optima for the three perceived properties coincide. 

Ideal 

X 
Y 

Z 

Physical magnitude of 3 components of body 
Figure 5. Ideal optima of three measurable components of bocly 

X. Stiffness 
Y. Volume 
Z. Springiness 
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As discussed in the psycho-physieal curves, and under combing rcsistanee, 
we can expect that the optima occur somewhere between the two extremes 
of physical magnitude, i.e., one can experience too much or too little for maxi- 
mum preference. This is illustrated in Fig. 6. 

We now know the components of body and how we can influence them in 
physical and product terms. We do not yet know, however, where the optima 
should be in Fig. 6 for any given product/hair interaction. Consequently, the 
objective evaluation of body must necessarily combine all the observations in 
the evaluation pathway shown in Fig. 1. These comprise, in particular: 

In vitro evaluation of interfiber adhesion. 

Salon evaluation of body and associated properties by an expert panel of 
hairdressers. 

In vivo consumer evaluation of body and associated attributes by home- 
users, analyzed by hair texture, length, type, etc. 

In Vitro Evaluation o[ Interfiber Adhesion 

The consumer is very sensitive to small changes in interfiber adhesion, and 
it was necessary to devise a new instrumental technique of similar sensitivity 

Optima ideal 

o 

E 

E 

o 

x 
Y 

z 

, 

Figure 6. Expected data for actual products 

X. Stiffness 0 Conditioner, cream rinse 
Y. Volume ß Setting aid 
Z. Springiness 

Purchased for the exclusive use of nofirst nolast (unknown)
From: SCC Media Library & Resource Center (library.scconline.org)



572 JOUi•NAL OF THE SOCIETY OF COSMETIC CHEMISTS 

for in vitro product screening. The consumer's sensitivity is aided by detection 
of changes in combability, changes in stress within the scalp via follicular 
stress, and changes in the control or feel of the hair. 

The technique to measure interfiber adhesion allows measurement to be 
made on switches before and after combing and the results are markedly af- 
fected by "welds" betxveen the hair surfaces. Numerical values are assigned 
between 0 and 100, where 0 represents clean hair with no polymer deposit and 
100 represents the effect of a typical high-holding hairspray, after draxving a 
comb through the hair three times, in a standardized manner. 

Salon Evaluation ol t Products to Conlter Body 

The salon is a vital intermediate evaluation stage where important proper- 
ties are assessed for their magnitude according to well defined standard pro- 
cedures. 

Typically, this is situation 5 shown in Fig. 2 where products are applied by 
an expert panel of hah'dressers who comprise the human instrument. The 
panel size and number of hairdressers are chosen according to the number of 
products to be compared and the magnitude of the effects expected. Most tests 
are preceded by a stabilization period during which the panelists are sham- 
pooed with a known product, this being an important factor since some de- 
tergents cause marked physical changes in the friction of hair followed by 
build-up effects. 

The panelists are selected with regard to their previous hair treatments and, 
where this is uncertain, their hair may be characterized by scanning electron 
microscopy or other techniques, and panels are usually balanced for style of 
hair, texture, greasiness, etc. 

The hairdressers' judgments of the magnitudes of effects are entered onto 
standard forms and the results are calculated by computer and expressed in 
jnd units. In general, salon evaluations are used to guide research in product 
formulation and to help elucidate mechanisms of action rather than to predict 
consumer response. 

In Vivo Evaluation o[ Bodying Effects by Consumer Panels 

In this test situation, products are used under normal home conditions and 
a variety of unknown circumstances can influence the results. At this stage, 
the evaluation is entirely subjective and, apart from the disciplines of com- 
pleting a questionnaire, the members of the panel are comparatively uncon- 
trolled. 

In the case of a product to confer body, relevant attribute statements ap- 
pear on the questionnaire, and the data are processed statistically to reveal 
any significant differences in the response to the Control or Test products, and 
to examine relationships with panelists' individual characteristics such as hair 
texture, style, greasiness, etc. 
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A minimum panel size of 200 is normally used for each product and the 
tests are carried out monadieally. Maximum ratings of 15 indicate complete 
and perfect agreement with descriptive statements, and a difference of i in 
ratings is significant at the 1 in 20 level. The following types of statements are 
usually included in the questionnaire: 

Hair had increased body. 
Hair had increased fullness. 
Hair had increased bounce. 

Hair was soft and silky (inverse of stiffness).* 

Results of Tests on Products to Confer Body 

Table I shows the laboratory, salon, and consumer panel results of tests in 
which two products were compared-a shampoo, and a shampoo followed by 
a post-shampoo treatment. The consumer tests were carried out in parallel in 
both the UK and the USA. Both products were tested "blind" without adver- 
tising claims, and balanced panels of 200 women were used. 

L was a well-known American shampoo for which no special texturizing or 
bodying claims are made. O was product L followed by application of a lotion 
claimed to "give body, condition, and set to the hair." 

*Strictly, this should form two separate descriptors pertaining to soft and to silky but 
it is assumed that softness (or inverse stiffness) is the dominant factor. 

Table I 

Comparison of Two Hair Products 

Property/Attribute L (Shampoo) 
Evaluated 

0 (Shampoo L d- 
Lotion for Body 
Condition & Set 

Interfiber adhesion 0 

Hair salon test 

Rating for body 
Bating for stiffness 

UK consumer ratings 
Hair had increased body 
Hair had increased fullness 
Hair had increased bounce 

Hair was soft and silky (not stiff) 

USA consumer ratings 
Hair had increased body 
Hair had increased fullness 
Hair had increased bounce 

Hair was soft and silky (not stiff) 

L<O 
L<O 

7 

7 

7 

10 

-1- lO 
(after standard 
combing out) 

O>L 
O>L 
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Table I shows that shampoo L did not influence interfiber .adhesion but 
shampoo L followed by use of the post-shampoo treatment increased inter- 
fiber adhesion by 10 units. Product 0 (shampoo L followed by the post-sham- 
poo treatment) was rated significantly different from L for both body and 
stiffness. 

In the UK consumer trial the post-shampoo treatment scored significantly 
higher than the shampoo for "hair had increased body," "hair had increased 
fullness," and scored significantly lower than the shampoo for "hair was soft 
and silky." The rating for "hair had increased bounce" was not significantly 
different. 

Results of the USA consumer trial were, however, surprisingly different 
from those obtained in the UK in that the post-shampoo treatment was not 
rated higher than the shampoo for "body" or "fullness" and it was rated sig- 
nificantly lower for "hair had increased bounce." It was, however, as in the 
UK trial, rated lower than shampoo L for "hair was soft and silky." Products 
claiming to confer body and bounce have been available on the USA market 
for many years, but are only just reaching any volume in the UK. The greater 
experience of use of these products by the American panel may account for 
the panelists having been more aware of the deficiencies in bounce, softness, 
and silkiness than the British group. 

As mentioned earlier, the word association analysis showed that the com- 
ponents of body are springiness, voltune, and stiffness. The results of the con- 
sumer trials shown in Table I indicate that where the consumer rates a prod- 
uct highly for "body" (as in the UK trial) higher scores are also associated 
with the volume and stiffness descriptors. The USA consumer panel rated 
product O very low for "hair had increased bounce" and this may account for 
their not rating product O highly for "hair had increased body." The optima 
of the three components of body as illustrated in Fig. 5 thus may not have 
been coincident for optimum body in this product. 

Table II shows the laboratory, salon, and consumer panel test results for a 
further trial in which products A and B, designed to enhance body, were com- 
pared. The test design was similar to the previous product comparison trial. 

Trends observed for Products A and B, as shown in Table II, include the 
following: 

(a) The panel associate certain factors, discussed previously, with body: 
e.g., fullness, springiness, and stiffness (or inverse softness). 

(b) Product A is the more functional in increasing interfiber adhesion in 
vitro and stiffness in vivo. 

(c) Product A is more appreciated than B for its effect on giving body by 
the medium and fine-haired panelists. 

(d) All groups of panelists observed a decrease in springiness indicating 
that improvements could be made to optimize this component (Fig. 5). 

(e) The in vitro evaluation of interfiber adhesion is reflected through •all 
in vivo tests in terms of stiffness Or reciprocal softness. 
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Table II 

Comparison of Two }lair Prodnets for Body Enhancement" 

Property/Attribute Evaluated 

In vitro, interfiber adhesion 
measurement 

Fine hair panel 
Itair had increased body 
ttair had increased fullness 

Hair had increased bounce 

Hair xvas soft and silky 

Medium hair panel 
Hair had increased body 
Hair had increased fullness 

Hair had increased boltnee 

Hair was soft and silky 

Coarse hair panel 
Hair had increased body 
Hair had increased fullness 
Hair had increased bounce 

Hair was soft and silky 

Product A Product B 

+22 +5 

H L 

II L 

L H 

L H 

It L 

H L 

L H 

L H 

L H 

L H 

L H 

L H 

higher rating for attribute, L = lower rating for attribute. 

SUMMARY 

The need to understand more clearly what the consumer needs and means 
has been emphasized. In order to do this, the combination of several tech- 
niques may be employed so that laboratory evaluation may be quantitative 
and meaningful in consumer terms. 

The particular benefit of psycho-physics, only recently applied to hair evalu- 
ation, has been demonstrated with regard to the evaluation of combability 
where a good correlation has been obtained between instrumental and sensory 
measurements. 

In the case of body, however, only a partial analysis of this most complex 
term has been possible. Nevertheless, the knowledge gained so far has per- 
mitred useful laboratory and salon evaluation of the key factors contributing 
to body, and the special importance of interfiber adhesion has been estab- 
lished. In addition our understanding has been considerably increased con- 
cerning how the consumer judges body, particularly with regard to her own 
hair type. 

The exmnplcs of the evaluation of cmnbability and body given in this paper 
e•nphasize the existence of opti•na for the magnitude of physical effects which 
are •nost preferred. These optima can be very different for different individu- 
als within a consumer group because of say, hair type, or between groups in 
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different countries, because of differences in climate, customs, expectations, 
etc. For these reasons we cannot always anticipate perfect correlation be- 
tween a laboratory evaluation method and consumer response. 

These shortcomings are being minimized by maintaining a continual flow 
of information and understanding between the consumer and the scientist at 
the laboratory bench. 

(Received December 22, 1972) 
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