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Abstract--Clinical impression suggests that lactation mastitis is associated with inexperienced nursers, 
improper nursing techniques, stress and fatigue. A pilot study was conducted to describe the frequency 
of self-reported breastfeeding practices during the first week post partum among 100 breastfeeding women 
delivering at a freestanding birthing center or participating in an early discharge program. Nine cases of 
lactation mastitis were identified from the survey population and an additional 8 from the target 
population for the survey. Seventeen controls matched by delivery date were identified from survey 
participants. The frequency of self-reported breastfeeding practices, the presence of fatigue and stress 
during the week prior to the mastitis date in the case was compared among cases and controls. In the 
first week post partum, most women fed their babies every 2-3 hr for approx. 20 min a feeding. The cradle 
or Madonna position was the most frequently used nursing position. Nine percent reported supplementing 
feedings with formula. Women with mastitis were more likely than controls to report a history of mastitis 
with a previous child. In the week prior to the mastitis date of the case, women with mastitis were more 
likely than controls to report breast or nipple pain and cracks or breast fissures. They were less likely to 
report being able to take a daytime nap. Future studies should focus on the relative importance of and 
interrelationships among these factors. 

Key words--lactation mastitis, breastfeeding, epidemiology 

Puerperal  or lactat ion mastit is is a cellulitis of  the 
in ter lobular  connect ive tissue within the m a m m a r y  
gland, with a clinical spectrum ranging from focal 
inf lammat ion  with minimal  systemic symptoms to 
abscess and septicemia. The clinical definition in- 
cludes fever of  38.5°C or greater, flu-like aches and 
chills, and  an erythematous ,  tender, hot  swollen 
wedge-shaped area of  the breast [1]. The incidence of  
lactat ion masti t is  has been reported to range from a 
low of  2.5%, in a prospective study of  women 
receiving care at a Heal th  Main tenance  Organizat ion 
[2], to a high of  33% in a retrospective study of  
women part ic ipat ing in a breastfeeding conference 
who had breastfed in the previous 5 years [3]. 

Clinical impression suggests tha t  lactation mastit is 
is associated with inexperienced nursers, improper  
nursing techniques [1], stress and fatigue [4]. How- 
ever, a comprehensive  review of  the li terature on 
lactat ion masti t is  among  humans  over the past 50 
years finds only 6 control led studies published in 
English language journals  examining risk factors and 
t rea tment  for mastit is [2, 3, 5-8]. 

The most  recent popula t ion-based  study of  the 
incidence of  mastit is was conducted in 1945 in Grea t  
Britain, which reported an incidence of  8.9% [5]. 
Masti t is  occurred more  frequently among  pr imiparae  
(59%) compared  to mul t iparae  (41%); 86% of  the 
cases occurred before the end of  the second week 
post -par tum.  More  recently, Marshal l  et al. [2] re- 
ported the incidence among  all women delivering 

infants and receiving pos t -par tum care at the Kaiser- 
Permanente  Medical System in Sacramento,  Califor- 
nia. The incidence among  breast-feeding mothers  was 
2.5%, with an average time until infection of  5.5 
weeks. The nipple of  the involved breast  was fissured 
among  12% of the cases, but  the rate of  nipple 
fissures in the unaffected breast or among  women 
without  mastit is was not  reported. Incidence by 
parity was also not  reported. The most  recent report  
was a descriptive, retrospective study among  180 
women part icipat ing in conferences sponsored by the 
Internat ional  Lactat ion Consu l tan t  Associat ion and 
La Leche League In ternat ional  who had breastfed 
during the last 5 years [3]. Riordan  et al. report  a 
mastitis incidence of  one third, where mastit is was 
defined as self-reported breast  soreness and redness, 
flu-like aching and a fever above 100.4 F. Masti t is  
was associated with fatigue, stress, plugged duct, 
change in number  of  feedings, engorgement/stasis ,  an 
infection in the family, breast  t r auma and poor  diet. 
The effects of pari ty are not  mentioned.  Abou t  half  
the cases (48%) occurred in the first 4 months  post 
par tum.  This study was limited by its retrospective 
nature;  the mastiffs may have occurred as long as 5 
years previously. 

We conducted a record review study to describe the 
incidence of  mastit is among  breastfeeding women 
delivering at a single hospital  [6]. A m o n g  the 972 
women who were nursing upon discharge from the 
hospital  between 1984 and 1985, the est imated 
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incidence rate during the first 7 weeks following 
delivery was 4.4/1000 women-weeks (95% CI: 
2.61/1000 to 6.1/1000 women-weeks) or a 7 week risk 
of 3.0%. Mastitis occurred most frequently among 
mothers aged 30-34, even when the effects of parity 
and full-time employment outside the home were 
removed. Full-time employment outside the home 
was also associated with an increased risk of mastitis 
(RR = 2.65; 95% CI:0.9, 7.7). Holding age constant, 
women without previous children were no more likely 
to have mastitis than women with one or more 
children (RR = 1.4; 95% CI:0.65, 3.19). 

It has been reported that improper breastfeeding 
techniques can lead to increased risk of mastitis, a 
failure to thrive in newborn infants, excessive concern 
and worry of breastfeeding mothers, and early 
weaning [1, 3, 7, 9, 10]. One breastfeeding technique, 
complete emptying of the breast, has been reported to 
improve outcome in women with mastitis [7, 8]. 
Further, establishment of effective breastfeeding rou- 
tines during the first few weeks post-partum are 
predictors of breastfeeding success [11]. If poor 
breastfeeding practices are truly a risk factor for the 
development of lactation mastitis and a poor out- 
come once diagnosed, we must know the frequency of 
these practices among breastfeeding women in order 
to develop appropriate interventions. We found no 
such descriptions even in select populations of breast- 
feeding women. 

Published guidelines and recommendations for 
successful breastfeeding include a minimum of 8 
feedings during a 24 hr period with a range of 8-10 
most often advised [1, 10]. Some authors recommend 
as many as 12 feedings per 24 hr [12]. Five to 10 min 
of infant swallowing time per breast is recommended 
to assure adequate removal of milk from the breast 
[13]. Recommended positioning of the infant is vari- 
able, but all stipulate that the ventral surfaces of the 
mother and infant be opposed, whether the mother is 
laying, standing or sitting [13]. Recommendations for 
nipple care include the use of water only for cleaning, 
air drying after feeding, and breast pads to keep 
nipple dry [1]. 

In order to describe how frequently women follow 
recommended breastfeeding practices in the early 
post-partum period, we conducted a pilot study 
among breastfeeding women delivering at a free- 
standing birthing center or participating in an early 
discharge program. Women completed a self- 
administered questionnaire regarding their recent 
breastfeeding practices. Within the same population 
we identified incident cases of lactation mastitis and 
compared them with controls matched on delivery 
date. Cases and controls completed a telephone inter- 
view regarding their breastfeeding practices during 
the week prior to the mastitis date of the case. Cases 
and controls were compared to determine the associ- 
ation of breastfeeding practices and other hypoth- 
esized risk factors such as fatigue and stress with 
lactation mastitis. 

M E T H O D S  

Breastfeeding survey 

Study participants were recruited from an early 
discharge program associated with a large teaching 
hospital and from a freestanding birthing center 
associated with a smaller community hospital. All 
breastfeeding mothers participating in the programs 
were invited to participate in the survey. Participants 
were given a questionnaire at discharge (freestanding 
birthing center) or on the third day postpartum (early 
discharge program). Questionnaires were self-admin- 
istered and completed within the first 7 to 9 days 
postpartum. Approximately one-third of the women 
given questionnaires returned them, generally by 
mail. 

The questionnaire asked about sociodemographic 
factors including age, marital status, parity, level of 
education and occupation of both parents, and 
household size. Breastfeeding questions included fre- 
quency and duration of feedings, position of infant, 
and changing breasts during feeding. Position of the 
infant during feeding was queried using drawing of 
the different positions. Madonna or cradle position is 
described as mother sitting with infant and mother's 
ventral surfaces opposed. The Australian is similar, 
but the mother is laying supine. Sidelying is lying, but 
side by side. In the football position, the infant is held 
laterally under just one breast (Fig. 1). Mothers were 
also asked about supplemental feeding, milk ex- 
pression, engorgement, nipple pain and fluid con- 
sumption. Care of the breast and nipple was 
examined by asking about the use of nursing bras, 
pads, soap and topical medication. Fatigue was 
measured by questions about whether household help 
was available, the number of household duties of the 
mother, the amount of time the baby usually sleeps 
between feedings, if the mother is able to nap during 
the day, and total hours of sleep a day the mother has 
averaged since the baby's birth. The questionnaire 
was easily completed in 20 rain. 

Mastitis case finding 

Mastitis cases were identified from women who 
received obstetric care through either of two partici- 
pating hospital clinics. Nine cases were identified 
among women participating in the survey described 
above. In addition, 8 women with mastitis who did 
not participate in the survey were referred by clinic 
staff. A case was defined as a woman reporting 
treatment for mastitis. 

Control selection 

Controls were selected from women participating 
in the survey of breastfeeding practices during the 
first week post partum. For each case, we identified 
all women who delivered within 6 weeks of the case's 
delivery date. Potential controls were ordered by time 
since delivery date of the case, from closest to fur- 
thest, and were contacted in order. We attempted to 
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contact each potential control a minimum of five 
times. The first successful contact who was breast- 
feeding during the week prior to the date of mastitis 
diagnosis of the case and who had not developed 
mastitis while feeding their current baby was selected 
as the matched control. 

Mastitis questionnaire 

The questionnaire for both cases and controls was 
delivered in an approx. 30 min telephone interview. 
The content was similar to that of the breastfeeding 
survey, except all questions referred to the week prior 
to the mastitis date of the case. Additional questions 
were included to assess diet, stress, and symptoms 
(cases only) in the week prior to the mastitis date. 
Stress was measured using a short battery of good 
and bad events in the week prior to mastitis. 

Data analysis 

After coding and entry, data for both studies were 
analyzed using SAS [14]. 

For the analysis of the breastfeeding survey, we 
described the frequencies of variables using simple 
descriptive statistics and cross-tabulations. Associ- 
ations between variables were measured using the 

odds ratio (OR) and 95% confidence intervals (95% 
CI) and were tested using Student's t-test and X 2. 

Data from the telephone survey of mastitis cases 
and controls were also described using simple descrip- 
tive statistics. We used a matched pair analysis to 
determine which categorical variables were associated 
with mastitis. The Odds Ratio (OR) and 95% confi- 
dence intervals (95% CI) were calculated using the 
MCSTRAT procedure found in SAS [14]. This pro- 
cedure performs an iterative conditional maximum- 
likelihood fit of the logistic regression model. A 
separate model was run to determine the association 
of each variable with mastitis. For continuous vari- 
ables we used a paired t-test. Because of the small 
sample size we did not attempt any multivariate 
analyses. 

RESULTS 

Characteristics of study population participating in 
breastfeeding survey 

One hundred women, aged 19-41 (mean = 30.0, 
STD 4.4) enrolled in the study. Most were White 
(97%) and married (96%). For about half of the 
women (45%), this was their first experience with 

! 
A) Cradle 

C) Sidelying 

B) Australian 

D) Footbal I 

Fig. 1. Breastfeeding positions. 
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Table I. Characteristics of  10(} breastfeeding v, omen,  1991 

Characterist ic 'V % or Mean (STD) 

100 30 (4.4) Average age 
Race/elhnieity 

White 97 
Other  ~, 

Marital  status 
Married 96 
Other  4 

Parity 
0 45 
] 27 
2 15 
3 10 
4 or more 

Weaning age in monlhs  
(previous child) 48 

Mother  worked during pregnancy, 72 
I f  worked,  hours ',~,orked 

~20  14 
211 39 21} 
4-0 or more 3:  

Mother  intends to relurn 
to work within 6 months  56 

Educational level, mother  
Some high school I 
High school degree 22 
Some college 22 
Bachelor 's  degree 36 
Graduate  education 14 
Professional degree 4 

Educational level, father 
Some high school 2 
High school degree 14 
Some college 25 
Bachelor 's degree 37 
Graduate  education I I 
Professional degree 9 

Occupation,  mother 
Professional, technicah 

or managerial  41 
Clerical and sales 15 
Other  I ', 

Occupation,  finher 
Professionah technical. 

or managerial  6~ 
Clerical and sales 4 
Other  22 

197) 

(96} 
{4) 

(45) 
(27) 
{15) 
{101 
(~) 

7.1{ e 6.0) 
(72) 

{i9.7) 
t2S 2) 
(~21} 

17891 

(I) 
(22.2) 
122.2) 
(36.4) 

14.11 
14} 

{2) 
14 3) 

t2~.5} 
13781 
1112i 
0J 2i 

157 7) 
{21.1) 
121.1) 

171.4) 
{4.41 

(24.2) 

breastfeeding. About one third (31%) with prior 
breastfeeding experience had a history of mastitis. 
The population was well educated: 54% held at least 
at bachelor' degree. Almost three-quarters (72%) 
worked during pregnancy: of those who worked, 
most (79%) planned to return to work within 6 
months. All had health insurance which paid all or 
ahnost all of the costs of labor and delivery (Table 1). 

Breas(/beding practices in the firs/ n'eeks post-partum 

Most women ted their babies every 2-3 hr for 
approx. 20 rain a feeding (Table 2). Over half (63%) 
changed breasts during feeding. Although women 
experimented with several different nursing holds 
{74% tried at least 3 holds), the cradle or Madonna 
position was most frequently or always used. Only 9 
(9%) reported supplementing feedings with formula 
(Table 2}. 

Over two-thirds (69,7%) of study participants had 
experienced engorgement in the first week post- 
partum About three-quarters (74.7%) reported 
breast or nipple pain; almost three-quarters (71.2%) 
had pain throughout nursing and one-fifth when the 
baby latched on 121.9%). Only 13% used nipple 
medication usually lanolin. Almost all wore a nurs- 
ing bra (98.9%L usually with breast pads (69.3%). 
Nipple washing was relatively uncommon, either be- 
fore 114.1%) or after 16.1%) feeding. 

We hypothesized that we might find associations of 
sleep habits, mothers' education, use of breast pump, 
parity and nipple pain with either engorgement or 
formula supplementation. Although engorgement 
was associated with a negative answer to the question 
"Are you able to nap during the day," (OR = 1.85: 
9q,~ ,,, ,  CI: 0.54, 6.34), and formula supplementation 
with having at least some college (OR = 2.47; 0.29, 
20.90) and using a breast pump (OR = 6.9; 95% CI: 

Table 2. Breastfceding behaviors during the first week post partum ( , V -  100) 

Behavior "/ Meant ~ SD) Range 

Number  of  feedings each da} 91) S.S { - 2.1} 4 15 
Feeding minutes each time t)6 2:L2 I ~ 8 4} I11 :'5 
Average fluid consumption 18 oz glasses) 98 S.{~{ ~ 2.4) 4 15 

N q. 

Positions frequently or al,aays used 
Cradle posilion S9 89.11 
Sidelying position 40 40.4 
Football position 20 2/!2 
Australian position 10 10.4 

Usua lb  wore u (nursing) hra 88 98.9 
Switch breasts fl-equently m always 

during feedings 63 63.0 
Wash nipples 

Before feeding 14 14. I 
After  feeding 6 6. I 
With soap ~} 9. I 

Used breas tpump 27 273 
Manual  expression of  milk 40 40.~ 
Any breast or nipple pain 73 "737 
Supplcnrents with formula 99 0 I 
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Table 3. Characteristics of lactation mastitis cases and controls matched ( _+ 6 
weeks) on delivery date (N = 17) 

Cases Controls 
Characteristic n(%) or mean (STD) n (%) or mean (STD) 

Average age 30.2 (4.9) 29.7 (4.4) 
Married 14 (93) 16 (94) 
White 12 (80) 16 (94) 
At least some 

college education 13 (93) 12 (75) 
Number of children 

in household 2.7 (1.45) 2.0 (0.94) 
First time mothers 5 (33) 6 (35) 
History of mastitis 6 (40) 3 08 )  
Baby's age (days) 43.3 (67.3) 44.5 (50.3) 

Note: The denominator may be less than 17 due to missing values. 
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1.8, 26.1), most of the hypothesized relationships 
were only weakly associated and the confidence inter- 
vals were wide. This may reflect the relative hom- 
ogeneity of our sample. The majority of study 
participants were committed to breastfeeding; in fol- 
low-up interviews most were still nursing at 3 months, 
and many at 6 months. 

Characteristics o f  mastitis cases and controls 

A total of 17 matched pairs were identified for 
study. Cases and controls were similar with respect to 
age, marital status, race, education and number of 
children (Table 3). The time since delivery was also 
similar. However, cases were more likely than con- 
trols to have previous children and to have a history 
of at least one occurrence of mastitis. 

Mastitis occurred most frequently during the sixth 
week post-partum (range: 5-218 days). The most 
common symptoms were breast tenderness (94%), 
malaise (75%) and heat (75%). 

In the week prior to the date of mastitis, women 
with mastitis were more likely than controls to report 
any breast or nipple pain and cracks or breast fissures 
(Table 4). They were also more likely to report they 
could not take a daytime nap. Women with mastitis 
also reported fewer hours of sleep per day but the 
results failed to achieve conventional levels of signifi- 
cance (Table 5). Although cases had more children 
and had higher stress scores, they reported fewer 
household duties than controls. Neither of these 
results reach conventional levels of significance. Also 
of interest, women with mastitis averaged more fre- 
quent, shorter feedings and used a greater number 

of nursing positions (cradle, football, sidelying or 
Australian). 

DISCUSSION 

Studies of newborns at 5-7 days postpartum have 
shown that nutritive feeding time was 15 total min- 
utes or less in 75% of feedings [15]. At 23.2 total 
minutes per feeding, participants in our breastfeeding 
survey tended to feed somewhat longer than physio- 
logically necessary, and exceeded the minimum of 
5-10 min of swallowing time per breast advised to 
assure adequate removal of milk from the breast [l 3]. 
However, nonnutritive sucking may be important in 
providing tactile stimulation to the nipple and areola, 
which is thought to promote the neurohormonal 
process of milk production [13]. Prolonged periods 
between feeding are thought to impair lactogenesis 
[10]. The average of 8.8 feedings observed in our 
sample compares favorably with the recommended a 
minimum of 8 feedings during a 24hr period [13]. 

Although women participating in our breastfeed- 
ing survey experimented with several nursing pos- 
itions, the Madonna or cradle position was most 
frequently used. Changing positions is hypothesized 
to decrease nipple trauma by distributing the pressure 
more evenly around the areola [16]; however, we 
found no association between number of positions 
used and cracks and fissures. 

There has been much controversy over the use of 
formula supplements early post-partum. For 
example, Lawrence has expressed concern that for- 
mula supplements will lead to early discontinuation 

Table 4. Frequency of selected variables among women with lactation mastitis and matched controls 
(N = 17) in the week prior to the mastitis date, and the crude associations (OR) of these variables with 

lactation mastitis, with 95% confidence intervals (95% CI) 

Cases Controls 
Variable n (%) n (%) OR (95% CI) Z2 P-value 

Any breast or nipple 
pain, in week prior 
to diagnosis 14 (82.4) 6 (35.3) 7.00 (0.86,56.9) 5.06 0.024 

Cracks or fissures 
of breast, in week 
prior to diagnosis 7 (41.2) l (5.9) 7.0 (0.86,56.9) 5.06 0.024 

Ability to take daytime nap 7 (41.2) 12 (70.6) 3.7 x l0 -5 ( - - , - - )  9.70 0.002 
Use of  breastpump 3 (17.6) 6 (35.3) 0.4 (0.08,2.06) 1.33 0.249 
History of previous mastitis 6 (40.0) 3 (l 7.6) 5.0 (0.58,42.48) 2.91 0.088 
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Table 5, Frequency of stress, breastfeeding and other maternal factors among women with 
lactation mastitis and matched control (N = 17) in the week prior to the mastitis date 

Cases Controls Paired 
Variable mean ( _+ SD) mean ( + SD) t-value P-value 

Maternal stress factors 
Children in household 2.7 ( + 1.45) 2.0 ( + 0.94) - 1.53 0.14 
Household duties 3.2 ( + 3.24) 4.4 ( _+ 2.20) 1.40 0.17 
Stress score 0.9(_+1.81) 0.4(_+0.61) - I . 2 6  0.22 

Breastfeeding factors 
Number of feedings/day 8.0 ( + 2.50) 7.4 ( _+ 3.12) -0 .63  0.53 
Total minutes each feeding 19.8 ( _+ 7.54) 22.8 ( _+ 9.18) 1.04 0.31 
Number of nursing positions' 
frequently or always used 2.4 ( _+ 0.94) 1.8 ( _+ 0.88) 1.88 0.07 

Other maternal factors 
Glasses of fluid/day 9.7 ( _+ 3.00) 10.1 ( _+ 3.40) 0.37 0.72 
Hours sleep/day 6 6  ( _+ 1.70) 7.3 ( _+ 1.40) 1.29 0.21 

~Questionnaire asked about cradle, football, sidelying and Australian positions 

of breastfeeding [1]. Almost 10% of the women in our 
breastfeeding survey used formula supplementation 
in the first week postpartum. Moreover, women with 
more education and who used a breastpump were 
more likely to supplement with formula. These find- 
ings and their impact on duration of breastfeeding 
need confirmation in a more representative sample of 
women. 

Proper nipple care is purported to minimize the 
chance of nipple trauma [16]. Few of our survey 
participants washed their nipples either before or 
after feeding and even fewer used soap on their 
nipples; only a small percentage used nipple creams. 
Nursing bras with nursing pads were worn by almost 
all participants. In spite of this, nipple pain was 
reported by three-quarters of survey participants. 

The incidence of mastitis among survey partici- 
pants was 9%, comparing favorably with the 1945 
Great Britain population-based study report of 8.9% 
[5]. Comparing all mastitis cases to controls, we 
found the first evidence from a controlled study 
supporting conventional wisdom that breast cracks 
and fissures lead to mastitis. Women with mastitis 
also reported more breast and nipple pain in the week 
prior to mastitis than controls, but it is uncertain 
whether the pain was an early sign of mastitis or 
associated with a breast crack or fissure. Similarly, 
women with mastitis compared to controls reported 
using an increased number of nursing positions in the 
week prior to mastitis, but the increased number of 
positions may reflect the presence of breast cracks, 
fissures or pain rather than be a risk factor for 
mastitis. As was found in a recent study of mastitis 
[6], first time mothers had no greater risk of mastitis. 
Moreover, history of mastitis with a previous child 
was a risk factor, putting mothers with previous 
mastitis at an increased risk. The association of 
mastitis with not being able to take a daytime nap 
supports Lawrence's hypothesized association with 
fatigue [1]. 

Limitations 

Our breastfeeding survey is the only report we 
know of where a relatively large number of women 
were asked to describe their breastfeeding practices in 

the first week post-partum. It should not, however, be 
taken as a definitive description because of several 
inherent limitations. Our participants are not repre- 
sentative of all breastfeeding women. Study partici- 
pants were drawn from a pool of women who chose 
non-traditional delivery systems. Women who use 
these facilities for delivery are more likely to breast- 
feed; over 95% of women delivering at the freestand- 
ing birthing center breastfeed. Further, our response 
rate was low (30%). Thus, we can not rule out that 
only women interested in and successful at breast- 
feeding participated. The breastfeeding practices de- 
scribed are only those in the first few weeks post 
partum, but establishment of good breastfeeding 
practices during this period is thought to be crucial 
for continued effective breastfeeding [11]. Although 
we did not actually observe the women breastfeeding, 
the self-administered questionnaire contained specific 
questions that covered only a recent time period. This 
should have increased the validity of the responses. 
Moreover, observation in itself can change behavior. 
Despite these limitations, the study does give infor- 
mation on how effective breastfeeders initially breast- 
feed as most of the women breastfed for more than 
3 months. Larger studies in a representative sample 
of women who breastfeed are in order. 

The small sample size of the case control study also 
limits our ability to generalize and make definitive 
conclusions. We were unable, for example, to identify 
or control the effects of third variables on the ob- 
served associations. Moreover, our study population 
was predominantly White and of upper socio- 
economic status: all had insurance which covered all 
or almost all their costs of labor and delivery. 
Nonetheless the study gives us insight into previously 
unexplored associations between lactation mastitis 
and potential risk factors. 

Because cases and controls were queried about the 
week prior to the mastitis date of the case, it is 
possible that cases were more likely to recall their 
exposure to factors of interest than controls. Recall 
bias most frequently occurs when study hypotheses 
are know to study participants or are widely dis- 
cussed in the lay literature. Neither of factors are true 
in this case, thus we believe a recall bias is unlikely. 
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Conclusions 4. 

Studies are needed to verify tha t  recommended 
breastfeeding practices lead to successful breastfeed- 5. 
ing. It would then be possible to identify the most  
successful initial breastfeeding habi ts  to clinically as 
well as physiologically define recommendat ions  for 6. 
effective breastfeeding. A larger study of  a more  
representat ive group is necessary to explore the as- 7. 
sociations of  breastfeeding practices, lactat ion masti- 
tis and  dura t ion  of  breastfeeding. Based on  this pilot 
case control  study, future studies of  mastit is should 8. 
examine factors leading to breast  cracks and  fissures, 
and  the role of  masti t is  history, n u m b e r  of  nursing 
posit ions and  a m o u n t  of  sleep on  risk of  mastitis. 
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