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Abstract:
The problem of this study was to determine the effect of a modified, preoperative shave technique on
the postoperative incidence of pseudofolliculitis pubis when compared with the routine, close shave
technique.

The author reviewed the charts and interviewed a consenting, elective surgical population at a Montana
hospital which required a total pubic shave. The sample consisted of nine females and eight males who
ranged in age from twenty-nine to eight-three years of age. The population was Caucasian, nourished,
and free of subjection to radiation, specific drugs and certain chronic illnesses during a standardized
period of time.

Each subject was used as his own control receiving a modified shave on the left side of the pubic area
and a close shave on the right side.

The two shaved areas were examined equally for the presence of papules and pustules by use of a
standardized plastic card to delimit the area that had two windows cut out of it which were identical in
size.

The data were subjected to application of a one-factor, analysis of variance with a two-way
classification and significance was determined at the .05 level.

It was found that there were significantly fewer incidences of pseudofolliculitis pubis under conditions
of the modified shave as compared to the close shave.

The following recommendations were made: 1) That further study would increase the number of
subjects to a minimum of thirty.

2) That replication be done using exclusively black, male subjects.

3) That replication be done using equal-sized groups' of subjects of different races.

4) That replication be done using equal numbers of male and female subjects.

5) That further study be done using only subjects under fifty years of age.

6) That a different study be done to determine a correlation between pseudofolliculitis pubis and
postoperative wound infection. 
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ABSTRACT

The problem of this study was to determine the effect of a modi
fied, preoperative shave technique on the postoperative incidence of 
pseudofolliculitis pubis when compared with the routine, close shave 
technique.

The author reviewed the charts and interviewed a consenting, 
elective surgical population at a Montana hospital which required a 
total pubic shave. The sample consisted of nine females and eight 
males who ranged in age from twenty-nine to eight-three years of age. 
The population was Caucasian, nourished, and free of subjection to 
radiation, specific drugs and certain chronic illnesses during a 
standardized period of time.

Each subject was used as his own control receiving a modified 
shave on the left side of the pubic area and a close shave on the 
right side.

The two shaved areas were examined equally for the presence 
of papules and pustules by use of a standardized plastic card to 
delimit the area that had two windows cut out of it which were iden
tical in size.

The data were subjected to application of a one-factor, analysis 
of variance with a two-way classification and significance was deter
mined at the .05 level.

It was found that there were significantly fewer incidences of 
pseudofolliculitis pubis under conditions of the modified shave as com
pared to the close shave.

The following recommendations were made:
1) That further study would increase the number of subjects to 

a minimum of thirty.
2) That replication be done using exclusively black, male 

subjects.
3) That replication be done using equal-sized groups' of subjects 

of different races.
4) That replication be done using equal numbers of male and 

female subjects.
5) That further study be done using only subjects under fifty 

years of age.
• 6) That a different study be done to determine a correlation 

between pseudofolliculitis pubis and postoperative wound infection.



Chapter I

INTRODUCTION

Preparation of the patient's skin for surgery is a nursing 

responsibility in the preoperative period of care. The purpose 

of this preparation is "to cleanse the skin and reduce the number 

of organisms on the skin so as to eliminate as much as possible the 

transference of such organisms into the incision site." (Brunner, 

1975:45) In order to accomplish this goal, nurses use the technique 

of removing body hair from the site of operational incision as well 

as a buffer area of skin which is near and around that area and may 

be described as the surgical field. The problem arises in determining 

the most effective means of shaving hair from these areas or, stated 

differently, what technique will satisfy these criteria: I) that

hair will not pose an obstruction to opening or closing the skin by 

surgical instrumentation, 2) that the skin may be adequately dis

infected for clean opening and closing, and 3) that complicatioris 

which could result from the shaving technique used are eliminated.

It was probably after the work of Lister that the first under

standing of antisepsis in surgery was clearly stated. At. that t|ime

the practice of shaving the area of incision was at least supported
■  p  i

by Lister's work on antisepsis, yet it is difficult to determine!
;from the.literature exactly when shaving actually began. It would
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seem probable that shaving began when incisions themselves were 

initiated over areas of the body which harbored a thick bed of 

hair for the simple reason that shaving would increase the ability of 

the surgeon to view the field. As researched by Linton (1974b:39), 

"hair attracts particles because of its static charge." It therefore 

appears that shaving the operation site is a valuable procedure in 

order to remove the. hair which captures bacteria. These bacteria 

consist of resident flora of the skin but also.transient pathogenic 

organisms. Evidence that outbreaks of wound infection associated 

with hair carriers of pathogenic bacteria seem to support the prac

tice of shaving hair, at least near the operative site. (Dineen and 

Drusin1 1973:1159)

At the present time the most common technique in preoperative 

shaving is to remove the hair entirely down to the skin surface, thus, 

eliminating it as an obstruction and exposing the skin to the action . 

of an antiseptic solution prior to the operation. Although this 

method may fulfill the first two mentioned criteria as an effective 

way of removing body hair before surgery, there is a question whether 

the method is correlated to the incidence of a dermatological problem 

found in people who shave too closely. If this technique were to 

lead to complications (inflamation or infection of the hair follicle) 

which could cause the transfer of an infection to the surgical wound, 

then it should be evaluated with respect to the care and safety of
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the patient.

The mechanism by which the close shave causes disease is 

understood by reviewing the structure of the hair as it grows out of 

the skin. "Each hair erupts at an angle to the surface so that a 

regional slant or ’hair stream' is produced." (Marples, 1965:49)

Craig (1955:11) found that in the process of shaving it is common 

practice to stretch the skin so that the follicle mound is flattened 

and the hair is brought to a more elevated position in relation to the 

skin surface, thus allowing for a closer shave. Also, with the hair 

erect and the razor’s edge being pulled across the skin at an angle 

to this, the tiny stubble left will have a sharp pointed end. Once 

the tension on the skin is released, the cut end actually retracts 

below the normal surface of the skin as the follicle mound is reformed 

"The sharp end of the hair may then be pointed sideways and as it 

regrows it thrusts horizontally into the skin instead of up and out 

of the follicle oriface." (Blackwell, 1977:172) It is also possible 

for the hair to emerge from the skin, often almost parallel to the 

skin, and turn in the direction of the epidermis to form an arc with 

re-entry penetration into the skin as if to complete a full circle.

Only short stiff hairs can penetrate the pediermis, longer 
hairs, such as on the scalp, just bend. As the ingrowing tip . 
proceeds into the dermis, epithelial cells form about, the in
vading shaft and form a so-called pseudofollicle. An inf!ama
tory reaction and neutrophilic foreign body response about the 
ingrowing hair produced a papule, and secondary infection, a 
postule. (Draper, 1976:566)
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Typically this disorder is found in black men who shave regu

larly about their face and neck. The anatomical characteristic on 

which the disease depends; a strongly curved hair which emerges 

briefly almost parallel to the skin surface and shortly re-enters 

the skin to form an ingrown hair, is a strong racial characteristic 

of the negro and is especially predominant in the submandibular 

region. (Strauss and Kligman, 1956:533-535).

Strauss and Kligman (1956:533) described, and named this con

dition pseudofolliculitis of the beard (pseudofolliculitis barbae).

Most of the literature describes the disease as such, but there are 

reports of formation of pseudofollicles in other anatomical areas of 

the body. Dilaimy (1976:507) sited a case of pseudofolliculitis of 

the legs in which a nineteen year old Iraqi girl had reported a rash 

on her legs which she had since beginning the practice of plucking 

the hairs to remove them (four years). Although .shaving was not the 

technique used for hair removal and plucking the hair caused the free 

end to coil rather than have a sharp tip, the pathogenesis of the . 

ingrown hair was identical to that of the shaved hair. Pseudofolli

culitis pubis or pseudofolliculitis of the pubic area was found in a 

case of a black woman who began the practice of shaving her pubic 

hair in order to accommodate wearing a bikini bathing suit. (Alexander 

1974:729) The development of pseudofolliculitis in a pubic area that 

has been shaved should not be totally surprising.
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Indeed, the hair covering this 'area in many blacks (men 
and women) like the beard hair in black men tends to be very 
curly or kinky. In addition, this hair tends to grow in 
several directions as does beard hair. These common visible 
characteristics would suggest that public follicles in blacks 
(and others predisposed to pseudofolliculitis) are curved like 
those of the beard area. Consequently, it is reasonable to 
assume that if the pubic area were regularly shaved by larger 
segments of the susceptible population, there would be more 
persons seeking therapy for pseudofolliculitis pubis.
(Alexander, 1974:730)

The practice of close shaving peroperative patients in readi

ness for surgery appears to risk the occurrence of pseudofolliculitis 

in areas of the body where coarse, curly hair is present. Although 

the literature relates to the incidence of pseudofolliculitis being 

a disorder common to people of the black race, it is the charac

teristics of hair which predisposes one to the disease. Strauss and 

Kligman (1956:535) stated that it was not a disease found only in 

blacks but, "the same hair features, to a lesser degree, characterized 

the ingrown hairs of three Caucasians under observation with diminu

tive signs of this disorder." It is feasible to project that any 

■ Caucasian or negro patient who suffers a very close shave of the 

public area may be susceptible to formation of pseudofolliculitis. . 

Further logic would indicate that with the increase of an inf!amatory 

response and infection in the area around an operative incision, 

the chance of transferring bacteria to the incision is greatly in

creased and the incidence of postoperative wound infection is higher • 

than when this condition is absent. In order that all criteria for
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safe preparation of the patient's skin for surgery are met, the tech

nique of close shaving will be studied with respect to the incidence 

of pseudofolliculitis.

Statement of the Problem

The purpose of this study was to compare close shaving and modi

fied shaving techniques in relation to the incidence of papule and 

pustule formation which are common to the condition known as 

pseudofolliculitis'.

Hypotheses

Hq = There will be no difference in the incidence of pseudo

folliculitis pubis under conditions, of the modified shave as compared 

with the close shave.

H^ = There will be significantly fewer incidences of pseudo

folliculitis pubis under conditions of the modified shave as com

pared with the close shave.

Definitions

Papule - A solid, circumscribed, elevated, superficial, reddened 

of normal colored lesion of the skin up to one centimeter in its long

est diameter (similar to a small pimple.

Pustule - Variable in size, circumscribed, elevated, superficial 

lesion which contains pus (commonly referred to as a white-head).
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Pseudofolliculitis Pubis - Inflamation and/or infection of the 

hair follicle due to penetration of the skin by the shaft of the '■ 

shaved pubic hair that results in papule or pustule formation.

Close Shave - Removal of hair without a minimal wait of four 

minutes in duration in order for the hair to absorb the lathering 

solution, with application of traction on the skin in the opposite 

direction of the grain of the hair, and with the shaved surface 

free of razor stubble. Slight downward pressure is exerted on the 

razor while shaving and repeated strokes of the razor are used over 

the same area to facilitate removal of loose hairs.

Modified Shave - Hair removal with a four minute duration of 

soaking, without any skin traction, and with a visible hair stubble 

of one to three millimeters remaining above the skin surface. No. 

downward pressure is exerted on the razor while shaving and repeated 

strokes of the razor to remove loose hairs are not used.



Chapter 2

REVIEW OF LITERATURE

Shaving of the operative site prior to surgery is a procedure 

which has a long history. McPhedran (1977:195) states: "The

origin of the practice of shaving the operative site is unknown, 

but the practice is almost universal." Most authors presumed that 

shaving began at the beginning of this century, after Lister's 

work on antisepsis and the introduction of carbolic acid for disinfect 

ing the skin for surgery (Linton, 1974a:33; MacClelland, 1975:55; and 

Seropian and Reynolds, 1971:251).

There are two reasons for the practice of shaving the surgi

cal area. A logical reason would be exposure of the site for inci

sion. McPhedran (1977:196) indicated that surgeons find, "the un

shaven operative area visually offensive" and MacClelland (1975:59-60) 

questioned whether hair removal was necessary, "for visibility and 

convenience of the surgeon." It would seem easier to incise skin 

which was bare than skin which was covered with hair. But this 

reason is only academic compared to the second and most important 

one. "Hair attracts particles because of its static charge. It 

should therefore be washed before operation and most surgeons shave 

the area to be incised, some prefer clipping". (Linton, 1974b:38) 

Dineen and Drusin (1973:1159) found that, "everybody carries bacteria
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in varying amounts in their hair, and in many instances large numbers 

of organisms are of a virulent type."

. Hair has the ability to attract airborne bacteria as well as 

support its own normal flora. The transient organisms could theore

tically be any which are transferred to the hair from the air or 

by touch from a contaminated source. The possibilities of different 

organisms being on the hair are enormous but the most common hair- 

carried pathogen related to postoperative wound infections is the 

penicillin-resistant Staphylococcus aureus. (Dineen and Drusin, 

1973:1157 and Linton, 1974a:34). The normal flora of the hair is 

identical to that of the skin and while these bacteria reside un

eventfully in the desquamating layers of the skin, on the hair, and 

in the invaginations of the hair follicles and other glandular open

ings of the skin, they can become pathogenic when introduced to 

other tissues of the body. (Kligman, 1965:19 and Strauss and 

Kligman, 1956:535-536) With the removal of the hair, the accessa- 

bility to the skin for adequate cleansing of organisms is more 

effective, in addition, it is easier to view the operative site.

It has been argued that shaving the hair may be causing more 

harm than good in reducing the number of bacteria on the skin. 

(MacClelland, 1975:57) The basis for this argument is stated by 

Seropian and Reynolds: (1971:251)
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Razor injuries potentially liberate the resident flora to 
the operative field and provide access and substrate for tran
sient organisms. Moreover, it is not necessary to have visible 
injuries. Even a skillful razor preparation causes microscopic 
injuries that provide portals of exit and entry, with the in
jured tissue serving as a substrate for bacterial growth.

One study compared infection rates of clean wounds and found a 

2.3 percent infection rate in patients that had been shaved and 

only 0.9 percent in patients that had no shave or clipping. (Cruse 

and Foord, 1973:207) While the number of wounds studied was impres

sive (23,649), the description of the populations of the shaved and 

unshaved patients is absent from the study. Without criteria for 

assignment to either of these groups the validity of their results 

is questionable.

To examine the theoretical basis for an increase in bacterial 

growth with shaving one must also question the logic of the normal 

disinfectant process of the skin. The most superficial layer of skin 

the epidermis, is ecologically the most important.

The stratum corneum, which is the most superficial part 
of the epidermis, consists of several layers of very much 
flattened dead cells firmly attacked to each other and con
taining homogenous horny masses of keratin. The most super
ficial cells of the stratum corneum are constantly shed, 
normally as minute particles, but in certain pathological condi
tions as visible flakes and sheets. This loss is made up by 
constant replacement from below, so that the layers of which 
the epidermis is composed consists of cells moving up towards 
the surface and in successive stages of differentiation and 
death until, they are finally lost to the environment. (Marples, 
1965:9-10)

This normal process of growth occurs not only on the
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surface of the skin but also in the ducts.of the glands and 
in the hair follicles. Each anatomic area of the skin has its 
characteristic representation of glands of one kind or another. 
(Walter, 1955:75)

Montagna (1962:100) states:

The cutaneous surface is coated with a complex layer of 
lipids and organic salts, liberated by the keratinizing cells 
and secreted by the sebaceous, and sweat glands. This layer, 
which has a pH of 4.5 to 6.0, is called the "acid mantle", 
and is said to have antifungal and antibacterial properties.

The accusation made by Seropian and Reynolds (1971:251) that 

the razor is a liberator of normal flora to the operative field is 

contradictory when considering that the skin, through its own 

maturational process, disinfects itself by a natural mechanical 

purge of resident organisms to the surface. Obviously a cut.through 

all five layers of epidermis, which exposes the dermal tissue, will 

liberate substrate for transient organisms and normal flora to 

invade but these represent the classic nicks and cuts of close 

shaving. When properly executed, a shave is capable of avoiding 

penetration into the dermis. Shaving removes hair and also much 

of the desquamating epithelium. Hamilton et al (1977:269),examining 

safety factors of hair removal, found: "Direct observation showed

that the safety razor often caused gross cuts." One might expect 

those results when the shave used was not only a close removal tech

nique but performed without the benefit of a lubricating detergent 

solution (dry shave). Skin biopsies of these subjects were examined



12

with a scanning electron microscope which revealed that, "the razor 

caused multiple slices perpendicular to the line of progress of 

the blade." (Hamilton et al, 1977:270) Yet, within the same study 

they, state: "Stained sections of biopsies examined with a light .

microscope appeared normal when hair had been removed with a razor" 

and, "The epithelium was intact and covered with a thin layer of 

keratin." The use of shaving for hair removal should not be held 

responsible for the shortcomings of a poor technique that has damaged 

the patient's first line of defense. Rather, it is important to 

improve the methods of shaving before abandoning it as a poor practice 

The historical practice of shaving the hair down to the level 

of the skin surface has other negative effects in addition to pene

tration of the blade into the dermal layer. Hair itself can act 

like a needle and grow into the epidermis when cut a certain way.

In the process of shaving it is common practice to stretch 
the skin so that the follicle mound is flattened and the hair 
is brought to a more elevated position in relation to the skin 
surface, thus allowing for a closer shave. (Craig, 1955:11)

Craig (1955:11) goes on to say: "If the hair is shaved in the direc

tion of the grain the hair tends to be flattened just prior to 

shaving." Shaving with a stretched skin can cut the hair so close 

that when the tension is released, the cut end is actually below the 

normal surface of the skin. Blackwell (1977:172) also found that, 

"enough pressure by the razor at the follicle's aperture will cut the 

hair slightly below the surface level." Dilaimy (1976:507) reports:
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"If the skin is stretched to get a closer shave, the free end of the 

hair will spring below the surface of the skin when the pressure is 

released."

The sharpness of the tip is evident considering the angle of 

the blade against the hair when it is cut.

Moreover, those hairs that are cut must, of necessity, 
in view of their emerging practically parallel with the skin 
. surface, be cut obliquely, producing a sharp pointed tip which 
doubtlessly facilitates penetration into the skin. (Strauss 
and Kligman, 1956:535)

Alexander (1974:730) and others (Blackwell, 1977:172 and Dilaimy, 

1976:507) agree that the sharp point to the hair after shaving pro

motes entry of the hair into the epidermal layer. It is then the 

natural growth of the hair which adds the final step towards a 

disease condition.

Draper (1976:564-566) , in a chapter concerning this condition's 

etiology writes:

As the shaved curved whiskers emerge from the skin, and 
often almost parallel to the skin, they turn in the direction 
of the epidermis and form an arc with re-entry penetration into 
the skin as if to complete a full circle. Less frequently, 
the sharp tips penetrate the epithelium of the distal portion 
of the follicle just beneath the surface and arc downward with
out ever becoming externalized. When the whisker is externalized, 
the external portion from exit to re-entry is usually short, 
averaging two millimeters in length. As the ingrowing tip 
proceeds into the dermis epithelial cells form about the invading 
shaft and form a so-called pseudofollicle. If these hairs are 
allowed to grow, the skin is penetrated up to two or three 
millimeters and then resistance increases and penetration ceases.

Although he is describing the condition found in one particular
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anatomical area of the body, the beard, the pathophysiology of hair 

entering the dermis is feasible anywhere a close shave is performed 

on hair which is capable of curling and penetrating the epidermis.

Pseudofolliculitis of the beard or pseudofolliculitis barbae, 

as named by Strauss and Kligman (1956:533), is the most common form 

of. the disease found in the literature. (Alexander and Delph, 1974: 

459-464, 479; Blackwell, 1977:172-173; Cirincione, 1962:388-389; and 

Draper, 1976:563-573) Dilaimy (1976:507) reported pseudofolliculitis 

occuring on the legs of one of his patients who plucked the hair 

rather than shaved it, and Alexander (1974:729) saw the disorder 

on the pubic area of his patient as a result of shaving that area.

All the authors discussing any form of pseudofolliculitis were in 

agreement that the most frequent incidence of pseudofoliculitis was 

in men of the negro race who shaved their face. Cirincione (1962:388) 

and others (Alexander and Delph, 1974:459; Craig, 1955:12; and Strauss 

and Kligman, 1956:533-534) attribute this to the natural kinkiness 

and coarseness of the hair of this race of people which aids in the 

ability of the hair to penetrate the skin. Draper (1976:566) 

clarifies: ."Only short stiff hairs can penetrate the epidermis, 

longer hairs, such as on the scalp, just bend." The requirements 

for formation of pseudofolliculitis are: sharp shaved hair that

lies below the skin line, sharp point on the hair end, stiff hair and 

curly hair. These criteria do not apply only to black men who shave
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their face. There are several references to the disorder being found 

in the Caucasian population (Dilaimy, 1976:507; Draper, 1976:563; and 

Strauss and Kligman, 1956:535). Alexander and Delph (1974:460) 

deducted that, "it would appear that the tendency to develop in- 

grown hairs after regular shaving is a genetic rather than a racial 

characteristic." Also, women are not excluded from getting pseudo

folliculitis as three authors (Alexander. 1974:729-730; Blackwell, 

1977:172; and Dilaimy, 1976:507) discussed their observations of the 

presence of this disease in women.

Putting all available information together, it is clear 
that pseudofolliculitis knows no sexual or anatomical bounds.
It is a disorder that can develop in any person who is genetically 
predisposed. Regular shaving is the stimulus that precipitates 
the condition. (Alexander, 1974:730)

The result of the ingrown hair is generally found to be the 

same. As the hair enters the skin it carries its normal bacteria 

with it, through the cleansing layers of the epidermis and into the 

dermal tissue. (Strauss and Kligman, 1956:537). ' Cirincione (1962:

388) notes: "The characteristic lesions are erythematous firm

papules containing hurried hair." Blackwell (1977:173) suggests that 

the temporary skin elevation, which is either normal in color or 

erythematous, is due to the hair underneath trying to emerge from the 

follicle.

An inf!amatory reaction and neutrophilic foreign body 
response about the ingrowing hair produces a papule, and a 
secondary infection a pustule. Microscopic examination and
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bacterial culture reveals resident cocci to be the organisms
involved. (Draper, 1976:566)

These lesions are small in relation to the size of the body and 

would seem to pose no problem to a healthy individual other than 

uncomfortable itching and, from an aesthetic point of view, un

sightly blemishes. Alexander and Delph (1974:460) states the treat

ment, "has been demonstrated that by.allowing the beard to grow, the 

■hairs are ultimately freed from their pseudofollicles by a combina

tion of physical forces that result in the upward movement of the 

hair." It seems like a simple solution to the problem of pseudo

folliculitis, yet an infection near the area of an operative wound 

is an unwanted risk, ho matter how insignificant it seems at the time. 

The importance of reducing pseudofolliculitis which occurs in the 

area of incision because of a close preoperative shave has not been 

identified and a modification in shaving which leaves the hair above 

the skin surface and with a blunt end appears to be a logical 

approach to the problem.

It is essential that factors which affect hair growth be con

trolled due to the dependence of pseudofolliculitis on a specific 

sort of healthy hair. Pubic hair possesses characteristics which 

are required in formation of pseudofollicles. Marples (1965:56) 

describes pubic hair as, "coarse, irregular and asymmetrical cross gee 

tion with many constrictions and twists, usually curved but may be
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straight or spiral-tufted." The simulation of pubic hair to grow in
'.!,-I

this manner is initiated at puberty due to sex hormones (Marples, 

1965:46, 61). "Coarse hair is found in the scalp, eyebrows, eye

lashes, and the pubic and axillary regions in both sexes." Although 

Tring (1976:1938) found sexual differences in the amount and distri

bution of body hair the development of the characteristic pubic hair 

at puberty were obviously dependent upon sex hormones in men and 

women.

Differences of hair in Caucasian and Japanese races has been 

researched and reported in Marples. (1965:61-63) The number of 

hair per unit area in the bearded area differed from two to two and 

a half times as much in Caucasian males in comparison to Japanese 

males. The axillary hair of both sexes of Caucasian subjects also 

revealed the phenomenon of more hair per unit area than both sexes 

of the Japanese subjects as well as both Caucasian sexes producing 

more hair by growth than both Japanese sexes. The similarity of beard 

and axillary hair to pubic hair. because of the sexual characteris

tics they possess, justifies equal assumption of these differences 

being prevalent in the pubic region of Japanese subjects. Informa

tion on the characteristics of hair in other oriental and American 
.Indian races was not obtainable from the literature, but similarities 

of hair characteristics was suspected in these groups.

Hair changes with the advance of age. Reynolds (1951:576-584)
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studied over.three hundred subjects from their birth to twenty-one 

years of age and his results showed one hundred percent of the 

subjects had mature pubic hair at age eighteen. In older age,

Melick and Taft (1959:1597-1607) discovered that one fifth of the 

male population (167) and one third of the female population.(189) 

that were examined had detectable loss of pubic hair. A study of the 

mean plasma testosterone level in relation to age revealed values 

of subjects in the seventh decade significantly below the mean value 

found in the twenty to fifty year old group (Vermeulen et al. 1972: 

730-735) . This exemplifies the influence that the sex hormone testo

sterone has on the formation of pubic hair at puberty and it's 

senescent changes in both sexes.

Nutritional factors play a part in hair growth. Hair is mainly 

composed of alpha keratin, a protein of a large number of amino 

acids. (Marples, 1965:190). As would be expected the growth process 

is sensitive to the quantity of protein in the diet. Bradfield et al 

(1967:438-439) deprived eight healthy men aged twenty-four to 

twenty-nine of protein for fifteen days and discovered severe atrophy 

of their hair bulbs. Blackburn, et al (1977:234), discussed the 

phenomenon of rapid weight loss with hair loss and determined that 

the low hair growth rate is a result of insufficient mobilized body, 

protein and dietary protein rather than directly related to the rapid 

loss of weight. Sims (1968:235) felt that body weight was a poor
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Indicator in identification of malnutrition but the measurement of 

hair growth was more sensitive. Weight-for-age was a combined 

measurement devised by Bradfield and Jelliffee (1970:283-284) 

which found subjects below eighty percent of their weight for their 

age to have reduction changes in their hair roots. A successful 

method of predicting malnutrition in subjects was used by McLaren 

and Read (1975:219-221) which considered the effect of age for the 

expected weight for length.

People undergoing radiation therapy are likely to have effects 

on their hair growth. Two different studies found marked abnormali

ties in the hair bulb and shaft above the bulb with routine radia

tion levels used in theraputic treatment (Malkinson and Griem,

1965:755-799; and Van Scott and Reinertson, 1957:205-212). Progres

sive atrophy of the bulb took place with continued exposure and the 

hair shafts grew thin and undulated from these atrophic bulbs.

Certain drugs will exhibit an inhibitory action on hair growth. 

Estrogen, which is known to play a role in pubic hair development, 

can also lead to retardation of the hair cycle. (Ferriman, 1971:10) 

Birth control pills add estrogen to the normal system of the female 

and this may produce an adverse affect on the estrogen/testosterone 

balance. All cortisol drugs have an effect of inhibiting protein 

anabolism throughout the body and may indirectly retard hair growth. 

(Ferriman, 1971:10) Thyroxine plays an important role in hair
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development. "Excess of thyroxine leads to acceleration of their 

(sheep) hair cycle and an increase of hair growth rate in rats, 

while production of hypothyroidism with propyl thiouracil has the 

adverse effect." (Ferriman, 1971:10) Anticarcinogenic agents have 

alkylating, antimetabolic and radioactive actions on the human 

body, all which interrupt normal cell metabolism arid usually cause 

alopecia. (Goodman and Gilman, 1970:1353-1377)

Some diseases are lihked with either unusual hair loss or 

interference of the hair cycle. Adrenal glands are responsible 

for hormone secretions which could affect the growth of hair.

Steroids, which were mentioned above, are naturally produced in 

the glands. Their effects on protein anabolism are the same as the 

pharmacological steroids and any hypersecretion of this gland will 

have adverse effects on hair growth. Southren, et al (1965:518-525), 

studied three women with testicular feminization syndrome that had no 

pubic hair growth. Subsequent gonadectomy did not. change testo

sterone levels after, the operation and the adrenal cortex was given 

credit for producing significant quantities of testosterone in these 

women. On the basis of the varied hormones secreted by the adrenal 

glands and their different actions on the body, any disorder of the 

adrenals could possibly affect hair growth in a negative way. The 

study of Southren, et al, reinforces the idea that-estrogen and 

testosterone balances are crucial to hair growth. Lynfield (1960:
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323-327) found that pregnancy significantly slowed hair- growth and, ■ 

after delivery until four months post partum, there was an increased 

incidence of hair loss. Although testosterone is accepted as the 

essential compound for sexual hair growth in both sexes, it has 

been shown to retard the hair cycle in rats as has estrogen and 

this phenomenon is related to the general anabolic effect which 

testosterone has on cellular metabolism. (Ferriman, 1971:10)

Uncontrolled diabetics develop alopecia. Whether this is due 

to lack of insulin or the toxic effects of disturbed carbohydrate 

and fat metabolism could not be stated by Ferriman (1971:11).

A scar-producing condition such as systemic lupus erythema

tosus can cause alopecia. (Pillsbury, 1971:234)

(1967:46-48) correlated illnesses with reductions of 

hair diameters and found those that involved hemorrhage to have 

caused the most marked reductions.

The most obvious way that hemorrhage can be associated 
with the thinning of the hair shaft is by depletion of the 
■ pool of proteins and amino acids so that there is a reduction 
in the availability of amino acids for protein synthesis.
Other ways that hemorrhage may produce this effect is by 
anemia and reduction in serum iron concentration.

Because of the function of the pituitary gland on the normal

growth of the body, hypopituitaristic subjects would not display

normal hair growth. (Ferriman, 1971:11)

Lesions of the midbrain and brain stem have been associated to
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alopecia which is explained by a possible link to the thermal control 

in the hypothalmus that secretes a substance which favors shedding of 

the hair. (Ferriman, 1971:11) This may be related also to temporary 

loss of hair following acute febrile illnesses which are not con

trolled promptly. (Pillsbury, 1971:234)

The chance of general loss of hair due to allergic reactions 

to drugs, etc., are too numerous to mention but obviously will affect 

the results of the study. Alopecia, excluding the genetic form of 

hair loss (male baldness), will be another factor influencing normal 

hair growth that will determine the outcome of pseudofolliculitis.



Chapter 3

METHODOLOGY

Sample Selection

The subjects required to complete this study were selected 

between May 26, 1978, and July 14, 1978, from a surgical schedule 

based on criteria to control the effect of extraneous variables.

These criteria were:

Type of Preoperative Shave. Subjects undergoing an elective 

surgery which required complete shaving of the pubic region according 

to one Montana hospital's nursing procedure manual were accepted 

for study. The postpubera! development of hair which possesses 

secondary sex characteristics of coarseness and curliness is found 

in the pubic region. These characteristics of hair are prerequisites 

for the formation of ingrown hairs after shaving too close and, 

therefore, the pubic area was studied. The type of surgical procedures 

that required a total pubic shave included: retropubic repair,

gastric resection, cholecystectomy, splenectomy, appendectomy, 

oophorectomy, abdominal hysterectomy, pelvic laparotomy, femoral- 

popliteal bypass graft and bilateral vein ligation.

Sex. Patients of either sex were satisfactory for the study.

The characteristics of pubic hair in comparison with the sexes does 

not vary widely and the incidence of pseudofolliculitis was assumed
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to be similar in men and women. , ■ , !

Race. The oriental race is known to have a low number of hairsI' ! 1 ' ’
per unit area where coarse hair is found. Because of many similari

ties between orientals and American Indians, Indians were also , 

assumed to have a low number of hairs per unit area. Subjects pf 

oriental or American Indian ancestry of half-blood (one parep£ 

full-blood or both parents were half-blood), or more, were excluded 

from the study. All subjects in the study were of the Caucasian race.

Age. Characteristics of mature hair depends on hormonal activity 

initiated at the adolescent stage of life (puberty). This process 

may last several years but at age eighteen, one hundred percent of 

the characteristics of adult pubic hair are present. Therefore, 

all subjects were greater than eighteen years of age.

Nutrition. The growth of normal hair is dependent on an a^eg^gpe

supply of nutrients in the diet, especially protein, as hair is 1 b

mostly composed of protein. Malnourished individuals tend to hay|

low body weights. Subjects weighing less than the predicted weight 
■ ■ ■ '.ii

for their sex, age, and height according to the Metropolitan Lif^ji

Insurance Company tables (1959) were excluded from the study. ":-

Radiation Therapy. Electron and X-radiation are known to retarcj

the normal growing events of the hair cell and ultimately cause changes,.I !\
in the thickness and consistency of the hair shaft. Persons having

I  »

undergone any form of radiation therapy from two weeks before the
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shave to the time of examination of the skin three days after the 

operation were excluded from study.

Drugs. Subjects taking specific medications which are known 

to affect the growth of hair were excluded from the study if they 

took them from the time of the shave to the time of the skin 

examination. These drugs included: steroids, thyroid antagonists,•

and anticarcinogenics. It is difficult to know the specific affects 

estrogen exhibits although it has been linked to changes in hair 

growth with, too high and too low serum levels of estrogen in animals. 

Because oral contraceptives are believed to add estrogen to normal 

levels when used for birth control, women taking them were excluded 

from the study. Women undergoing surgery that removed estrogen- 

secreting glands, however, received maintenance doses of estrogen to 

counteract the hormonal imbalance resulting from removal of the 

ovaries. This form of supplemental estrogen therapy was not con

sidered grounds for exclusion from the study.

Illness. Certain disease conditions or disorders of body func

tion will negatively affect the growth of hair. Subjects that were 

known to have any of these conditions existing at the time of the 

shave were not included in the study. Also, if they demonstrated 

any of the following disorders during the period of the shave through 

the examination they were eliminated from the study. These conditions

are categorized:
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Endocrinologic.

1) Hypothyroidism or thyroidectomy without a controlled 

thyroid medication regimen.

2) Any disorder of the adrenal glands or adrenalectomy.

3) Juvenile onset diabetes mellitus.

4) Pregnancy including a four month period after term or 

abortion.

5) Testicular feminization syndrome without total oophorectomy

6) Bilateral orchidectomy.

Immunologic. Systemic lupus erythematosus.

Hematologic.

1) Hemoglobin less than 12 gm/100 ml (male).

2) Hemoglobin less than 11 gm/lOO ml (female).

3) Hematocrit less than 38 percent (male).

4) Hematocrit less than 36 percent (female).

5) Iron deficiency anemia.

Central nervous system.

1) Hypopituitarism.

2) Lesions of the midbrain or brain stem.

Febrile. Fever of more than 102° F for more than six hours. 

Dermatologic.

1) Any skin disorder which causes retardation of hair growth.

2) Any form of non-hereditary alopecia.
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The process of identification of possible candidates for study 

according to the above criteria was conducted in this manner:

One day prior to surgery the operation schedule at a hospital 

in Montana was reviewed by the investigator in order to determine 

the names of the patients which required a pubic shave for their 

operation.

Upon admission of these designated patients the charts were 

examined for information which would qualify the patient as a 

suitable candidate (see Appendix A).

The researcher then interviewed the patient giving an intro

duction, the purpose of the study, and a description of the techniques 

employed in the study.

Each patient was then asked if he would participate in the 

research study.

When the patient agreed to participate he was asked questions 

to further identify the required subject selection criteria (Appendix 

A).

A consent form (Appendix B) which stated the patient's aware

ness of the research as it involved him was signed by consenting, 

qualified subjects.

Procedures

The Shave Technique. The subjects were shaved the morning of
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their operation between the hours of 5:30 a.m. and 8:00 a.m.

Because of the initial visit with the patient to explain the purpose 

of the study and to obtain consent to be included in the study, 

the subjects had knowledge of the two shaving techniques that were 

used. However, to reinforce that knowledge and to help prepare the 

patient for the shave, a description of the techniques used and 

instructions for the shave were given.

The curtain around the bed was drawn for privacy. The patient 

was instructed to lie on waterproof pads, called linen savers, 

placed so that they were directly under the areas of the body that 

required shaving and protected the bed from getting wet from the 

lathering solution. The lathering solution was standard for each 

patient, contained in a pre-packaged shave kit. A rubber sponge 

which had a measured amount of pHisoHex was wetted in tap water taken 

from the faucet after running only the hot tap for ten seconds. This 

was felt to be a comfortable temperature for the patient and measure

ment of the temperature of the water by a thermometer in four rooms 

on the four different floors where shaves were done showed an approxi

mate average temperature of 108° F .

The area of the body that was to be shaved was exposed and 

this area was determined by the type of operation the patient was 

having. An overhead light was turned on so that the person conducting 

the shave would have adequate light to view the field to be shaved.
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The pHisoHex sponges were.slowly and gently applied to the patient's 

skin so as not to startle him. Then, with slight pressure applied 

to the skin with the sponge, the entire area that was shaved was 

stroked repeatedly for one minute until a generous lather was worked 

up.

The Close ,Shave. The close shave technique was initiated 

immediately after the lathering was completed and that time was noted 

on the watch of the person shaving to begin timing for the soak 

required on the side of the modified shave. With a twin-headed 

disposable Lister safety razor the close shave was begun on the 

right side of the patient's midline. One side of the razor head 

was marked to identify it so each edge was used solely on one side 

of midline. The close shave was done in this manner:

The person shaving identified a hair approximately one centi

meter from the midline on the right side and directly above the 

symphysis pubis. The shaver gently pulled the hair straight and 

determined the place where the hair shaft emerged from the follicle 

in order to carefully shave the hair off at the skin surface. The 

tip of the hair was marked with bright red fingernail polish and 

allowed to dry in order to differentiate that end from the shaved 

end. After it had dried it was safely put inside a standard test 

tube (150 mm long and 15 mm in diameter). The tube was capped and 

permanently marked with the appropriate patient number for later
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identification and possible determination of the degree of curl and 

calibration of the diameter of the hair. This was done to explain 

the.study's findings through analysis of an intervening variable 

(hair characteristics) in case there were no significant results'.

The "grain" of the hair was identified and the razor pulled in 

that direction across the hair while moderate traction on the skin . 

was applied in the opposite direction of the grain and a slight 

downward pressure was applied on the razor while shaving. Repeti

tive strokes with the razor helped remove loose hairs so that the skin 

was visualized more easily.

The hair was shaved down to the skin while traction was main

tained so that it appeared that no hair stubble was. left.

Once the entire right side was completely shaved in this 

manner it was blotted dry with a towel and covered with a bath 

blanket to help keep the patient warm while the other side was 

shaved.

The Modified Shave. The modified shaving technique was. done 

on the left side of the patient's midline as such:

A minimum time of four minutes from the end of lathering 

occurred before starting the modified shave in order that the lather 

softened the hair before shaving.

The grain of .the hair was determined and the unused edge of 

the razor was identified and used to shave in the direction of the ■
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grain. This was done without any traction on the skin-whatsoever 

and also without any downward pressure on the razor. There was care 

taken to hold the razor's handle between the fingers and the thumb 

so that the only downward pressure on the skin was from the weight 

of.the razor. Removal of loose hairs from the skin was done by 

wiping the area with a dry paper towel which was available in the 

shave kit, rather than using repeated strokes with the razor.

The shave was conducted in this manner until there remained 

a tiny stubble of hair no less than one millimeter and no greater 

than three millimeters above the level of the skin over the entire 

left side of the shaved area. That side was then blotted dry with 

a towel and the patient was covered on both sides by the bath 

blanket.

A clean basin of clear warm water was then drawn and the total 

area that had come in contact with the pHisoHex solution was rinsed 

clean with a washcloth and dried with a towel. This bathing was to 

remove the soap film from the skin so there was no chance for 

irritation to the skin from dried soap. The linen savers under the 

subject were removed, the patient allowed to dress as before, the 

curtain was drawn back and the overhead light switched off to mark 

the end of the shave.

The methods of shaving were identical on all subjects. To 

insure the modesty of the patients the researcher shaved all male
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subjects and all the female subjects were shaved by a female nursing 

assistant in surgery whose job responsibility was to conduct pre

operative shaves on the surgical female patients. She was in

structed by the investigator on the procedures.for the shave 

techniques.

The Examination. Three days after the shave, or on the third 

postoperative day, the pubic area of the male subjects was examined 

by the researcher and a male nursing student. Female subjects 

were examined by two female nursing students. The method of examina

tion was done between 7:00 a.m. and 3:00 p.m. and followed these 

steps:

The patient was approached by the examiner who re-introduced 

the purpose of the exam and then gave instructions for the exam.

The curtain was drawn for privacy.

The subject exposed the pubic region for examination while 

laying flat in bed and an overhead light was switched on to facilitate 

observation of the skin.

A card made of X-ray film with two portions cut out of the 

middle was used to examine the specified areas on each patient (see 

Figure I on page 33). The dimensions of each cut out area was three 

centimeters at the base from midline moving laterally, then forming 

an obtuse angle upward to the top at a length of five and one half 

centimeters. Across the top to midline and parallel to the base, the.
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Figure I. Actual size Diagram of Plastic Cutout Card Used for 
Examination of the Shaved Treatment Areas.

length was also five and one half centimeters and the side which was 

considered the midline was five centimeters tall from the top to the 

base. This section represents one cutout side with a narrow strip 

of card left in the middle to represent the midline of the body. The 

other trapezoidal cutout was directly opposed and had identical 

dimensions as the one described above. The base of the window-like 

card was placed directly over the most superior aspect of the exter

nal genitalia and parallel to the symphysis pubis of all patients.

The papules and pustules contained within each side were counted and 

scored on the data sheet in the corresponding columns for each patient 

(see Appendix C).

Once the papules and pustules were counted and scored on the
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sheet for each side, the subject was allowed to dress as before the 

exam, the light was turned off and the curtain pulled open.

Pilot Study

A pilot study was conducted with two subjects in order to test 

the methods for practical application to determine any unforseen 

problems that may have occurred during the data collection. Several 

revisions, as discussed below, were indicated by the pilot study and 

were incorporated in the previously described criteria and proce- . 

dures.

Subject Selection. When considering the criteria for subject 

selection, it was observed that too many subjects were not qualified 

to be in the study for reasons of being older than sixty years of 

age and having a possible diagnosis of ovarian tumors; two situations 

suspected of affecting normal hair growth. According to some reports 

in the literature, decreases in serum levels of testosterone began 

after fifty years of age and after sixty these decreases became more 

evident. Lower testosterone levels were suspected of reflecting 

reductions in hair diameters which affects pseudofolliculitis. Too 

many subjects (especially male) were older than sixty but had thick 

hair growth and appeared to be younger than their chronological 

age. This criterion for selection was found to exclude too many 

subjects for study who otherwise met all the remaining criteria.
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Because the positive correlation between increased age and lower 

testosterone levels was reported as a general trend and not pre

dictable for any subject at any specific age, the restriction of 

subjects over sixty years of age was dropped as a criterion for 

subject selection.

Women who were suspected of having ovarian tumors were originally 

excluded from the study because it was unknown what effect the tumors 

would have on the secretion of estrogen. The effects of estrogen 

itself on hair growth is very nebulous and it was questionable 

whether these subjects that were omitted from the study even 

had the tumors. Most of the subjects presented for surgery with 

symptoms of abdominal pain and amenorrhea, which indicated the sus

pected diagnosis of ovarian tumors, but none were ever identified as 

having decreased or elevated serum estrogen levels. Because these 

subjects could not be linked with abnormal hormonal imbalances to 

justify possible effects on hair growth, they were included in the 

study.

Shaving. It was evident that common practice while shaving 

close included repeating shaving strokes with the razor to facilitate 

removal of loose hairs .already cut by the razor. Repeated strokes 

with the razor on the modified shave side cut hairs too close and all 

further removal of loose hairs was performed by wiping this side 

with a paper towel rather than shaving repetitively.
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Any application of pressure on the razor also caused hairs 

on the modified side to be cut too close to the skin. The razor was 

therefore held firmly between the thumb and the first two fingers 

and shaving on the modified side was done without exerting any down-r- 

ward pressure on the razor. This action prevented the skin from 

being stretched by the razor and allowed a visible stubble to remain.

Examination Area. The area of pubic hair growth was found to • 

cover a significantly larger area on the subjects than was being 

examined when observation for papules and pustules was done.. In 

order to more accurately assess the incidence of pseudofolliculitis 

pubis, the area which was examined was increased by extending the 

midline of the plastic cutout card from three centimeters to five 

centimeters. The same angles that were proposed in the original 

dimensions were retained. This nearly doubled the area of examina

tion and was a more representative area of the pubic growth pattern.



Chapter 4

ANALYSIS OF THE DATA

The results of the statistical analysis are presented to test 

the null hypothesis in Chapter I and to answer the research question, 

namely: Does a modified shave technique have a significant effect on

the incidence of pseudofolliculitis of the pubic area in comparison 

to the routine close shave technique?

Table I (below) lists demographic characteristics of the sample 

in terms of age by sex and total group. Inspection of the data in 

this table shows the sample displayed a slight majority of female 

over male subjects by a margin of one (nine females to eight males). 

This small majority is interesting considering that it was only possi

ble to recruit female subjects for four of the seven weeks of data 

collection while male subjects were sought for the entire seven weeks.

Table I

Demographic Characteristics of the Sample

Group
Male ri=8 Female n=9 Total h=17

Range 31-83 29-66 . 29-83

Age (years) Mean 62.75 49.66 55.82

Standard Deviation 15.72 14.4 16.04
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The reason for enlisting only male subjects for three of the weeks 

involved was due to unforseen emergencies to the female assistant who 

conducted shaving. There was a two-week period from May 29 to June 9 

when the assistant was absent from work due to family illness and 

during the final week of the research she was unable to work due to 

personal illness and subsequent surgery. During both periods of 

absenteeism, a single staff member was not assigned to assume the 

shaving duties but rather a number of personnel were rotated to the 

position. Appointment of one person to the job was not under the con

trol of the investigator and the reason given for the rotation of staff 

was because of a shortage of personnel due to summer vacations. With

out an assistant to shave female patients it was impossible to enlist 

■women as subjects for study during those periods.

During the seven week period only eight men were able to be 

studied. One explanation for such a small number of qualified male 

subjects was that few men were scheduled for surgery. • The decrease in 

elective surgeries of male patients is related to the farming and 

ranching responsibilities of a large majority of men in this particular 

geographical area, in Montana. Elective surgeries are dealt with before 

or delayed until after the completion of the necessary chores. The 

duration of this study fell into a period of time which required these 

people to work the land. Another reason for fewer male subjects was 

because three men did not give their consent to be subject's in the study
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while only one woman did not give her consent. One male refused con

sent because he never had a rash after being shaved for an eallier sur

gery, another declined because he stated he didn't understand the study 

(even after explanation) and the last male didn't consent because he 

was planning to be discharged and out of town on the third postopera

tive day. The one woman who refused to give consent also was to be 

discharged and out of town before the date the examination was due.

The high mean age in the male group shows a predominately older 

group of subjects but the standard deviation of 15.72 reflects a large 

amount of variability of age within that group. This was due mainly 

to six of the eight men being greater than sixty years of age and one 

subject who was thirty-one years old. Five out of eight of the male 

subjects underwent surgeries related to the physiological aging process 

(i.e. prostatic hypertrophy and varicose veins) or procedures diagnos

tic for cancer (i.e. laparotomy and colon resection) which are both 

more common in the senescent years.

The lower mean age (lower by more than thirteen years) in the 

female group shows a contrast to the male group. One reason for a ' 

greater number of younger female subjects was the high frequency of 

abdominal operations related to the reproductive system in women who 

were less than fifty-five years old. Almost fifty percent (four out 

of nine) of the female, subjects fit that subgroup.

The total group displayed a relatively high mean age due to the
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influence of the age of the male group and it also demonstrated a high 

variability in age with a standard deviation of,16.04. The size of the 

total group (N=17) was smaller than originally planned. A study popu

lation of 30 was not reached for three reasons. One reason was dis

cussed in a previous paragraph which explained why female patients 

were unable to be interviewed for inclusion to the study for a three 

week period. This reduction of subjects as well as small surgical 

schedules due to fewer elective surgeries during the summer months 

contributed to a substantial total reduction of subjects during the 

seven week period of study. The third reason was an unpredicted change 

in policy by the institution where the data were being collected which 

caused an interruption of approval to conduct research at that insti

tution. No attempt was made to continue the study at any other hospi

tal because of the researcher's inability to control institutional 

variables (e.g., shave routine) which would exist between hospitals.

It was felt this would detract from the validity of the study.

To test the null hypothesis of no difference in the incidence of 

pseudofolliculitis pubis under conditions of the modified shave as 

compared with the close shave; a two-way analysis of variance for a one- 

factor experiment with repeated measures.(Ferguson, 1971:242) was 

applied to data in Table 2 (see page 41).

To control for experimental bias in gathering data from the 

examination of the shaved area, a test-retest method for estimating
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Table 2

Raw Score Data of Papule and Pustule Counts on Subjects 
By Treatment Groups and Sex

Subject Number
Treatments

Close Modified
Male Female Male Female

I 2 . 0
2 I 0
3 I 0
4 4 0
5 I 0
6 0 0
7 0 0
8 0 I
9 0 0

10 0 0
11 4 0
12 0 0
13 0 0
14 0 0
15 0 0
16 I ' 0
17 5 I
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reliability (Ferguson, 1971:365) was intended to be applied to ten of 

the proposed thirty subjects identified for the study. The test wa^ 

performed by a male nursing student and a female nursing student whp 

selected ten numbers between one and thirty from a table of random 

numbers with an arbitrary start. These ten numbers were unknown to tfce
■ v i : .

researcher and the female nursing student conducting the examin^t^^ 

of the subjects for papule and pustule counts. The male and female 

assistants then did identical examinations for papules and pustules on 

the patients of their respective sex whose case number corresponded 

to the ten numbers drawn. As a result of the premature termination 

of the data collection, only three of the ten random numbers corres-. 

ponded with the seventeen subjects were examined. The results of all 

three validation examinations done by the assistants were equal to 

the results found by the researcher and female examiner and, there-
I ,fore, interater reliability was one hundred percent.

The summary data for the two-way analysis of variance for a one- 

factor experiment with repeated measures are presented in Table 3 

(see page 43). ' In evaluating the results of the experiment to deter- 

mine whether the F value for treatment effects was significant,.the 5 

percent level of significance was applied.

The F ratio required for significance with I and 16 degrees of 

freedom associated with the numerator and denominator is 4.49 at the 5 

percent level. The F value for these data is 6.8 which is significant
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■Table 3 '

Summary Data for the Analysis of Variance with Two-Way Classification: 
n=l. Scores for the Sample of Subjects Tested Under 

Two Different Treatments

Source SS df MS F

Subjects 25.53 i. 1.596 . 1.277

Treatments 8.5 ' I 8.5 6.8

Interaction 20 ■ 16 1.25

Totals 54.03 33

beyond the .05 level. The null hypothesis is therefore rejected. 

Statistically, adequate grounds exist for drawing the inference from 

these data that there is a significant difference in the incidence 

of pseudofolliculitis pubis under conditions of the modified shave 

compared to the close shave. This hypothesis, therefore, is accepted.

The intended purpose of collecting samples of pubic hair from 

each subject was to measure the amount of curl and the diameter of 

the hair. Because these characteristics are believed to affect the . 

incidence of pseudofolliculitis, the hairs were marked for later 

identification by the researcher in hopes of determining the curl and 

diameter and discover a possible reason why the results of the study 

were not significant, had they turned out that way. Due to the fact 

that the F value showed significant results, the measurements of
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curliness and diameter of the hairs were not performed.



Chapter 5

FINDINGS, CONCLUSION, DISCUSSION, RECOMMENDATIONS AND SUMMARY 

Findings

This research was a comparative investigation of the effects of 

close and modified preoperative shaving upon the postoperative inci

dence of pseudofolliculitis pubis. A group of subjects (each as his 

own control) was chosen from the surgical schedule of one urban 

Montana hospital according to specific criteria in order to control 

extraneous variables listed in Chapter 3. Each subject's informed con

sent was then received and a consent form signed (see Appendix B).

There were seventeen subjects who underwent the experimental treatment. 

Close shaving was performed on the right side of the pubis of each sub

ject; the female subjects being shaved by a female hospital employee 

and the males being shaved by the researcher. Modified shaving was 

done on the left side of the pubis of each patient. Three days post

opera tively, a circumscribed area of the two different shaves was 

examined for signs of inflamation or infection of the hair follicles. 

These examinations were performed on the female subjects by two female 

nursing students and the male subjects were examined by a male nursing 

student and the researcher. Analysis of variance with two-way classi

fication was done for a one-factor experiment using repeated measures 

and applied to the data. The level of significance was set at .05.
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The following research question was identified: Does a mocjifiec} •

shaving technique have a significant effect on the incidence of 

pseudofolliculitis of the pubic area in comparison to the routine 

close shave technique?

The following null hypothesis was tested: There will be nq dif

ference in the incidence of pseudofolliculitis pubis under conditions 

of the modified shave as compared to the close shave.

Conclusion

The results of the application of analysis of variance led to 

the following conclusion: There were significantly fewer incidences

of pseudofolliculitis pubis under conditions of the modified shave 

as compared to the close shave.

Discussion

The study clearly substantiates the effect of the modified pre

operative shave technique. Both the effectiveness of modified shaving 

and the value of it in terms of patient welfare.were evident by tUP 

practically non-existent formation of papules (two out of sevepteep 

subjects formed one papule each on the modified shave side) and abso- 

lutely no pustule formation on that side. The decreased incidence of 

the signs of inflamation or infection of the hair follicles sfrqws thpt 

fewer characteristics required for ingrowing hair existed on the modi-
'' . / I

fled shave side. Using each patient as their own control and comparing



47

both sides of midline in the pubic region, there is little doubt that 

any intrinsic condition existed between the sides which may have in

fluenced the incidence of pseudofolliculitis. This evidence strongly 

implys the effectiveness of the modified shave in preventing or sig

nificantly reducing pseudofolliculitis pubis.

The investigator and assistants involved in performing the shave 

techniques found that there was more involvement in being precise and 

careful while doing the modified shave than doing the close shave. 

Although this resulted in a small increase in the time involved to do 

the modified shave, this increase in time gradually reduced as 

familiarity with the procedure increased.

There were no. complaints by the surgical ward staff, surgery 

personnel, or surgeons who performed the operations on the subjects 

that the modified shave presented any obstruction, inconvenience, or 

distraction to their functions at any time during the care of the 

patient. It was noted by the investigator and assistants who per

formed the examination that there was no distinguishable difference 

in the appearance of the length of hair on both sides of midline in 

the public region of the subjects on the third postoperative day.

This would suggest that it is possible to shave patients close enough 

to adequately prepare the surgical site and at the same time shave 

precisely enough to reduce shaving rash postoperatively.

Patient reaction to the study was positive. Some subjects who
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offered reasons for consenting to the study admitted to being shaved 

for surgery in the past and did not recall any problem with rash but 

wished to cooperate simply to establish new knowledge in caring for 

surgical patients. This was also the feeling of subjects who had 

never had a preoperative shave. A few subjects who had experienced 

rashes from pfeoperative shaves in the past became interested in ob

serving if the modified shave did affect the results of the rash..

There were no negative comments by any of the subjects after surgery 

in reaction to the modified shave technique.

On the basis of the data collected and the reactions of 

nursing personnel, surgeons and patients, modified (as defined in 

this study) preoperative shaving would promote an improvement over 

present procedure were it substituted as a routine part of nursing 

practice.

Recommendations

Due to premature termination of the collection of data the total 

number of subjects (N=17) was fewer than was originally intended.

Initial recommendation for further study would be to increase the 

number of subjects to a minimum of thirty and thus approach a more 

stable level of significance with the increased degrees of freedom 

in analysis of the data.

The subjects which were studied in this research were predominantly
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a middle-aged Caucasian group. Although this is probably a very 

accurate reflection of people in urban Montana who have surgeries 

which require a pubic shave, it may not be an ideal group to study 

in terms of shaving techniques that possibly affect the incidence 

of pseudofolliculitis pubis. Considering the factors which influence 

pseudofolliculitis such as hair growth, hair size, hair curliness 

and close shaving, a replication of this study among an even more 

select group of subjects may have increased sensitivity in the 

ability to observe effects of the modified shave technique. As 

mentioned in the review of literature, black men demonstrate the 

greatest incidence of pseudofolliculitis in the general population. 

Using only black men as subjects, it would be predicted that 

pseudofolliculitis would occur more frequently and provide a stronger 

"test" for the modified technique. On an even broader scope, repli

cation could be subjected to three racial groups in order to validate 

the belief that black men demonstrate frequent occurrence of 

pseudofolliculitis, men of oriental or Native American races demon

strate infrequent occurrence and Caucasian men demonstrate occurrence 

of pseudofolliculitis with some incidence within the latter two 

groups. This would require a study with an equal number of groups 

of men of all of these races for comparison. Such a study would 

be relevant in a geographical area inhabited by the characteristic 

people; a situation not found in Montana.
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A review of literature did not indicate that there are secual 

differences in the incidence of pseudofolliculitis but that there 

are fewer reported occurrences among women due to the fact they, 

shave less frequently than men. The results of this study may 

suggest that there is more incidence of pseudofolliculitis.among 

men when both sexes are shaved in the same anatomical area.

Another replication is suggested studying groups of equal numbers 

of men and women to investigate this question further.

Because of the wide range and skewness of age in this study 

it is difficult to determine with any certainty whether this 

variable exhibited any effect on the incidence of pseudofolliculitis 

The literature suggests the sexual characteristics of the hair are 

affected by the advance of age. Another possible replication could 

be applied to a group under fifty years of age.

A final recommendation would be to initiate a different study 

to determine whether there is any correlation between pseudofolli

culitis pubis and the incidence of postoperative wound infection. 

Although determining postoperative wound infections was not a focus 

of this research, there is literature which suggests that shaving 

patients before surgery is positively correlated to the incidence 

of postoperative wound infections. It is not known whether the 

practice of shaving or the technique used in shaving is responsible 

for increasing the chances of wound infection. Pseudofolliculitis
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may be responsible for the transfer of such an infection.

Summaryi '

This research was. a comparative investigation of the effects of 

modified and close shave techniques upon the incidence of pseudo

folliculitis pubis. A group as self-controls was used. Consenting 

patients having elective surgery that required total pubic shaves 

preoperatively, met certain other criteria, and were admitted from 

May 26 to July 14, 1978, served as subjects. Routine close shaves 

were done on one side of each subject and modified shaves were done 

on the other side of the pubis preoperatively. The techniques used 

were standardized. Papule and Pustule counts were performed three 

days postoperatively in examination of a standard area of the pubic 

region. Analysis of variance with two-way classification for a one- 

factor experiment with repeated measures was applied to the data.

The level of significance was established at the .05 level. The 

data supported the following conclusion: There were significantly

fewer incidences of pseudofolliculitis pubis under conditions of the 

modified shave as contrasted with the close shave.
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APPENDIX A

CHECKLIST FOR PATIENT SELECTION 

CHART REVIEW '

1) Patient requires total pubic shave

2) Determine sex

3) Determine age, eighteen or older

4) Determine nutrition from admission height/weight'for age and sex

5) Determine drugs being taken

6) Determine chronic illnqssep

7) Check admission hemoglobin and metatocrit

8) Continue to check chart daily until exam day for:

a) Fever greater than 102° F for more than six consecutive hours

b) General allergic reaction with hair loss

c) Initiation of drugs of concern

d) Initiation of radiation therapy

e) Hemoglobin and hematocrit values

PATIENT INTERVIEW

1) Introduction to patient and explain study

2) Request permission for enlisting the patient (confidentiality)

3) Ask about chronic illnesses

4) Ask about medications being taken
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5) Ask about radiation therapy within last two weeks ■

6) Ask about Indian or oriental ancestry

7) Ask females about pregnancy within last four months

8) Sign consent form
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APPENDIX B 

PATIENT CONSENT FORM

I am willing to participate in a research project directed by 

Mr. Richard Beastrom., graduate student at Montana State University 

School of Nursing. The study is concerned with the care of surgical 

patients. It is my understanding that my participation in this 

study necessitates meeting with Mr. Beastrom or one of his associates 

to perform routine and modified pre-operative shave techniques and 

to examine the area which was shaved. The procedures for the shave 

and examination techniques have been clearly explained to me so that ■ 

I understand how they are done and what they are for. I am also 

clearly aware that there will be no additional financial charge for 

the completion of the modified shave and examinations. There is no 

known risk to the subject. Since the shaving procedure is modified 

from the routine procedure to decrease the incidence of shaving rash, 

a difference is expected but no negative effects are anticipated. 

Although I have signed this consent form I may withdraw from this 

study at any time without prejudice to further treatment during my 

hospitalization.
Signed ________________________

Witness __________ •_____ . .

Date
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x
X

APPENDIX C 

DATA SHEET

Patients initials ______ Hospital no. ______ Patient no.

Date of shave ______ Operative procedure _______________

Sex ______ Race_________ .________  Age ______

Height _____ Weight ______

Hair Measurements

Curliness Diameter

Researcher Assistant

Papule/pustule Count
Date_______ Date

Researcher Assistant

right side '
(control)

left side 
(experimental)

right side 
, (control)

left side 
(experimental)

papule pustule papule pustule
i

papule
i
i

pustule papule pustule

I


