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■ O B J E C T I V E To determine the demographic,
behavioral, and clinical factors associated with breast-
feeding termination in the first 12 weeks postpartum.
■ S T U D Y  D E S I G N This was a prospective
cohort study.
■ P O P U L A T I O N Breastfeeding women in
Michigan and Nebraska were interviewed by tele-
phone at 3, 6, 9, and 12 weeks postpartum or until
breastfeeding termination.  
■ O U T C O M E S  M E A S U R E D We measured
associations of demographic, clinical, and breast-
feeding variables with weaning during the first 12
weeks postpartum.  
■ R E S U L T S A total of 946 women participated;
75% breastfed until 12 weeks. Women older than 30
years and women with at least a bachelor’s degree
were more likely to continue breastfeeding in any
given week. Mastitis, breast or nipple pain, bottle
use, and milk expression in the first 3 weeks were
all associated with termination. Beyond 3 weeks,
women who expressed breast milk were 75% less
likely to discontinue breastfeeding than women who
did not. Women who used a bottle for some feed-
ings during weeks 4 to 12 were 98% less likely to dis-
continue breastfeeding than women who did not use
a bottle. "Not enough milk" was the most common
reason given for termination in weeks 1 through 3
(37%) and weeks 4 through 6 (35%); “return to
work” was the most common reason given in weeks
7 through 9 (53%) and weeks 10 through 12 (58%).
■ C O N C L U S I O N S Younger women and less

educated women need additional support in their
breastfeeding efforts. Counseling and assistance
should be provided to women with pain and masti-
tis. Exclusive breastfeeding for the first 3 weeks
should be recommended. After the first 3 weeks,
bottles and manual expression are not associated
with weaning and may improve the likelihood of
continuing breastfeeding, at least until 12 weeks.
■ K E Y  W O R D S Breastfeeding; termination;
weaning; cohort study. (J Fam Pract 2002;
51:439–444)

Family physicians are strongly encouraged to sup-
port and promote breastfeeding, the optimal

form of infant nutrition.1 Despite its known benefits
(fewer infant infections2-6 and decreased maternal
risks of premenopausal breast cancer7 and post-
menopausal hip fractures8), only 64% of mothers ini-
tiated breastfeeding in 19989 and only 29% of moth-
ers fed their 6-month-old infant by breast, well
below the Healthy People 2010 goal of 50% breast-
feeding at 6 months.10 Clearly, determining the fac-
tors that influence breastfeeding beyond the early
postpartum period would be beneficial.  

Returning to work is a consistent risk factor for
weaning.11-14 The impact of early bottle-feeding on
the duration of breastfeeding has been studied with
less consistent results.15-20 Insufficient milk supply is a
common subjective reason given for termina-
tion.15,19,21,22 Older women and those with a higher
level of education are at less risk of early breast-
feeding termination.9,11,15,16,21,23,24  

Few investigators have described how breastfeed-
ing patterns may affect breastfeeding duration. Little
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O R I G I N A L R E S E A R C H

■ Younger and less educated women may
need extra support for long-term breastfeed-
ing success.

■ Exclusive breastfeeding for the first 3 weeks
decreases the risk of early weaning. At least
7 daily feedings of 10 or more minutes per
feeding are recommended. 

■ The use of bottles and manual expression of
milk after 3 weeks does not increase the risk
of early weaning.

K E Y  P O I N T S  F O R  C L I N I C I A N S



4 4 0 ■  T h e  J o u r n a l  o f  F a m i l y  P r a c t i c e •   M A Y  2 0 0 2   •   V O L .  5 1 ,  N O .  5

F A C T O R S  A S S O C I A T E D  W I T H  W E A N I N G

is known about the effects of timing, frequency,
and duration of individual breastfeedings, or the
roles of breast pain and infection, sleep, and man-
ual expression on early weaning. We studied
women who indicated their intent to breastfeed
prenatally to identify demographic factors and
breastfeeding patterns associated with weaning in
the first 12 weeks postpartum.

M E T H O D S
Popu la t ion

We interviewed breastfeeding
women by telephone at 3, 6, 9, and
12 weeks postpartum to investigate
lactation mastitis risk factors and
predictors of weaning.  Pregnant
women intending to breastfeed
were recruited from 2 geographic
sites between June 1994 and
January 1998. In suburban Detroit,
Michigan, women attending orien-
tation at a freestanding birthing
center were asked to participate. In
Omaha, Nebraska, women at a sin-
gle large company were recruited
when applying for maternity leave. 

Data  co l l ec t ion

During the computer-assisted
interview, subjects were asked to
recall each of the previous 3
weeks. The initial interview,
which collected demographic
information, typically lasted 15 to
20 minutes; subsequent interviews
were shorter. The survey addressed breastfeeding
practices and recent health events. Exclusive
breastfeeders were women who fed their infants
only by breast. We did not collect information on
pacifiers; therefore, exclusively breastfed infants
may have also received pacifiers. Women who
manually expressed or used a device to assist in
expression were classified as “pumping” their
breasts. Respondents were asked if they had bot-
tle-fed the infant; they were not asked about bottle
contents or volume.  

Subjects were queried on potential difficulties
including breast or nipple pain while nursing, nip-
ple cracks, and mastitis (diagnosed by a health care
provider), as well as other health problems and
behaviors.  Subjects who had stopped breastfeeding
in the previous 3 weeks were asked when and why,
given a list of possible explanations and an open-
ended opportunity. Respondents could provide
multiple reasons for termination.  

Data  ana lys i s

Kaplan-Meier estimates describe the distribution of
weaning times for the 2 sites.  A log-rank test was
used to assess group differences. Relationships
between demographic factors and time of weaning
were assessed by Cox regression analysis. Discrete
survival analysis was used to determine whether
variables measured on a weekly basis were related
to breastfeeding cessation. Hazard ratios describe the
association of the exposures between women who
stopped breastfeeding at a given time and those who

continued. Because breastfeeding cessation was a
rare event in later weeks of the study, as were cer-
tain clinical or behavioral breastfeeding factors,
weeks 4-12 were collapsed into a single interval.
Two variables, number of daily feedings and dura-
tion of each feeding, were examined only in the first
3 weeks because the information was often missing
beyond 3 weeks. All analyses were performed using
the Statistical Package for the Social Sciences.25

R E S U L T S
Desc r ip t ion  o f  sub jec ts

A total of 1057 women agreed to be contacted. Of
those, 946 (89.5%) participated in at least 1 interview.
Of the 111 women who did not participate, 11
refused and 100 could not be located. Six hundred
fifty-eight (69.6%) women completed all 4 inter-
views. The 56 women who entered the study at
week 6 because they could not be reached for the
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Log-rank P value: < .0001.
Cox proportional hazards model hazard ratio=6.12; 95% CI, 4.61-8.12; P < .001.
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first interview were similar in all factors to
women who entered earlier. Of the 946, 711
(75.2%) were from Michigan and 235 (24.8%)
were from Nebraska. 

Subjects from Michigan were significantly
more likely than those from Nebraska to be
older than 30 years (52.0% vs 38.3%), have
at least a bachelor’s degree (62.9% vs
48.5%), have 3 or more children (38.5% vs
19.6%), and have had a vaginal delivery
(99.6% vs 77.0%) (Table W1).* The groups
were similar in race, household income, and
marital status.

Demograph ic  f ac to rs  

A total of 673 women (71.1%) continued
breastfeeding until 12 weeks; 28% were
exclusive breastfeeders. Michigan women
were more likely to breastfeed at weeks 2
through 12 than their Nebraskan counter-
parts (P < .0001, Figure). A college degree
was associated with 40% less weaning (Table
1). Age and annual household income were directly
related to continued breastfeeding at both sites.
Number of children in the household was not asso-
ciated with termination. Previous breastfeeding
experience showed a nonsignificant but consistent
trend toward lower weaning risk.  

Cl in i ca l  and  behav io ra l  f ac to rs  

Because time to weaning differed significantly by
site, the survival analyses of clinical and behav-
ioral factors were performed separately for
Michigan and Nebraska and controlled for educa-
tion, age, and previous breastfeeding experience. 

During the first 3 weeks, Michigan women with
mastitis were nearly 6 times more likely than
Michigan women without mastitis to stop breast-
feeding in the week of diagnosis (Table 2). Women
from Nebraska showed nonsignificant results in the
same direction in weeks 4 to 12.  (No women from
Nebraska with mastitis terminated during weeks 1
through 3.) Although nipple sores and cracks were
not associated with weaning, breast pain was asso-
ciated with weaning. For each day of pain in the
first 3 weeks, there was a 10% increase in risk of
cessation among Michigan women and a 26%
increase among Nebraska women. The association
between pain and weaning in weeks 4 through 12
is less clear. In these later weeks, women who
reported pain were unexpectedly 75% to 80%
more likely to continue breastfeeding than women
who did not report  pain, yet for Nebraska women

the number of days with pain remained signifi-
cantly associated with breastfeeding cessation.

Subjective depression and breastfeeding cessation
were not related. The association between daily
sleep and weaning varied by site. During weeks 4
through 12, Michigan women with more daily sleep
were less likely to terminate. An opposite, but mar-
ginally significant trend, was observed for Nebraska
women. Weaning was not associated with outside
household help. Nonvaginal birth was not associat-
ed with weaning for Nebraska women. (There were
only 2 cesarean sections in the Michigan group.)  

Michigan women who expressed breast milk dur-
ing the first 3 weeks were twice as likely to stop
breastfeeding as those who did not pump. During
the same period, Michigan women who used a bot-
tle for some feedings were 9 times more likely to
wean than nonbottle users. Respondents in
Nebraska showed similar nonsignificant trends in the
first 3 weeks. By contrast, during weeks 4 through
12, both Nebraska and Michigan women who
pumped were about 75% less likely to wean, while
women who used a bottle for some feedings were
98% less likely to stop breastfeeding. 

Breast milk expression increased gradually over
time, from 30% of women pumping an average of 3
times per day in the first 3 weeks to 45% of women
pumping 5 times per day in the last 3 weeks. To
determine if pumping and bottle-feeding had an
effect independent of pain or mastitis on weaning in
the first 3 weeks, we performed additional analyses
controlling for pain, cracks and sores, and mastitis in
the same week. The results were similar to those

Relationships of demographics and other 
characteristics with time to weaning, by site 

Michigan women Nebraska women
Characteristic HR* (95% CI) HR* (95% CI)

Older than 30 years 0.5 (0.3,0.8) 0.7 (0.5, 1.1)
BA/BS or higher 0.6 (0.4, 0.9) 0.6 (0.4, 0.8) 
Number of children in household

1 1.0 1.0
2 1.0 (0.6, 1.6) 0.7 (0.5, 1.2)
3 or more 0.6 (0.4, 1.0) 0.9 (0.6, 1.5)

Household income ≥ $50,000 0.8 (0.5, 1.3) 0.7 (0.5, 1.0) 
Breastfed previously 0.7 (0.5, 1.1) 0.7 (0.5, 1.1)
Nonvaginal birth † 0.9 (0.6, 1.4)
NOTE: Bold numbers are significant at P < .05.
HR denotes hazard ratio; CI, confidence interval; BA, bachelor of arts degree; BS, bachelor of 
science degree.
*A hazard ratio of <1 indicates that subjects with this characteristic were less likely to wean 
during the 12 weeks. Unless otherwise noted, the referent group is the converse (eg, age < 30 years is
the referent group for those older than 30 years).

†Too few observations to provide meaningful results.

TA B L E  1

* Table W1 appears on the JFP Web site at www.jfponline.com.
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gated as weaning risk factors.  There
appeared to be a threshold for both vari-
ables during the first 3 weeks in Michigan
women. Michigan women who breastfed
less than 10 minutes per feeding were near-
ly 5 times more likely to stop breastfeeding
than women who breastfed longer. Michigan
women who breastfed 6 or fewer times per
day were 8 times more likely to stop than
those who breastfed more often. Results for
Nebraska women fell in the same direction
but were not statistically significant.

Sub jec t i ve  f ac to rs  

At each interview, women who had stopped
breastfeeding in the previous 3 weeks were
asked why they had made that decision.
Most women (75%) provided only one rea-
son. At the first interview, insufficient milk
supply (37.3%) and breast pain or mastitis
(32.9%) were the most common reasons for
termination (Table 3). Insufficient milk sup-
ply was the reason most often given (35.0%)
during weeks 4 through 6. At both weeks 9
and 12, return to work was the reason given
most often (53.1% and 58.3%, respectively). 

D I S C U S S I O N
Mastitis, pain, and days with pain in the first
3 weeks were important clinical factors
associated with breastfeeding cessation in
this cohort of women who prenatally self-
identified as intending to breastfeed.
Women who intend to breastfeed should be
counseled regarding these possible compli-
cations, their temporary nature, prevention,
and treatment. Mastitis is not an indication
for breastfeeding termination; in fact,
increased feedings and milk expression are
considered treatment.26,27 Women who
reported pain the first 3 weeks were more
likely to stop breastfeeding than women
who reported pain after the first 3 weeks. It
is difficult to explain this finding; perhaps

there are women who have pain during their entire
breastfeeding career and yet continue to breastfeed
because they are more pain-tolerant, have less
severe or frequent pain than those who wean, or
are more committed to breastfeeding.

Other clinical factors investigated were depression
and daily sleep hours. Weaning was not associated
with subjective depression. However, subjects did
not undergo formal psychological testing as in the
study that reported an association.24 The relationship
between daily sleep hours and termination was not

presented in Table 2. Michigan women who
pumped were 3 times more likely to wean than
those who did not pump (hazard ratio [HR] = 3.0,
95% confidence interval [CI], 1.3 - 6.7), while for
Nebraska women there was no association between
pumping and weaning (HR = 0.6, 95% CI, 0.3 - 1.5).
Bottle-feeding was again significantly associated with
weaning in weeks 1 through 3 for Michigan women
(HR = 10.9, 95% CI, 4.5 - 26.7) and not associated in
Nebraskans (HR = 0.8, 95% CI, 0.4 - 2.0). 

Duration and frequency of feedings were investi-

Relationships of clinical and behavioral factors 
to breastfeeding cessation in the same week, 

adjusted for mother’s age, education, 
and previous breastfeeding experience

Michigan women Nebraska women
Variable Week HR (95% CI) HR (95% CI)

Mastitis 1 - 3 5.7 (1.3 - 25.9) ‡
4 - 12 ‡ 2.1 (0.3 - 17.4)

Engorgement 1 - 3 0.6 (0.2 - 1.5) 0.8 (0.3 - 2.1)
4 - 12 ‡ 3.2 (0.6 - 15.8)

Nipple sores/cracks 1 - 3 1.1 (0.4 - 2.6) 0.9 (0.4 - 2.3)
4 - 12 2.6 (0.8 - 8.5) 2.9 (0.8 - 10.7)

Any pain † 1 - 3 14.7 (6.8 - 32.0)§ 9.1 (3.9 - 21.2)†
4 - 12 0.3 (0.1 - 0.7) 0.2 (0.1 - 0.5)†

Days with pain* 1 - 3 1.1 (1.0 - 1.2) 1.3 (1.0 - 1.5) 
4 - 12 1.1 (1.0 - 1.2) 1.1 (1.0 - 1.2)

Returned to work 1 - 3 0.4 (0.1 - 3.0) ‡
4 - 12 2.1 (1.1 - 4.0) 0.8 (0.4 - 1.7)

Depressed 1 - 3 0.9 (0.3 - 3.0) 1.0 (0.4 - 2.6)
4 - 12 0.9 (0.4 - 2.2) 1.3 (0.6 - 2.7)

Daily sleep hours 1 - 3 0.9 (0.7 - 1.1) 0.9 (0.8 - 1.2)
4 - 12 0.7 (0.5 - 0.9) 1.2 (1.0 - 1.5)

Outside household help 1 - 3 2.0 (0.8 - 4.8) 0.9 (0.4 - 2.1)
4 - 12 0.7 (0.3 - 2.6) 0.7 (0.2 - 2.1)

Pumping 1 - 3 2.2 (1.1 - 4.6) 1.3 (0.6 - 2.5)
4 - 12 0.2 (0.1 - 0.5)§ 0.3 (0.1 - 0.5) §

Bottle feeding 1 - 3 9.5 (4.3 - 21.0) § 1.8 (0.9 - 3.5)
4 - 12 0.03 (0.003 - 0.2) § 0.02 (0.004 - 0.1) §

Minutes per feeding 1 - 3 1.0 (0.9, 1.0) 1.1 (1.0, 1.1)

Less than 10 minutes 1 - 3 4.8 (1.7, 13.4) 2.2 (0.6, 8.1)
per feeding

Feedings per day 1 - 3 0.7 (0.6, 0.8) § 0.9 (0.8, 1.1)

Less than 7 feedings/day 1 - 3 8.1 (3.4, 19.2) § 1.8 (0.7, 4.6)

NOTE: Bold numbers significant at P = .05 or less; those marked with § are significant at P = .001 or less.
HR denotes hazard ratio; CI, confidence interval.
*Subjects answered affirmatively to any of the following types of pain: pain when latching on, pain while
nursing, pain when not nursing.

† Measured in 3-week periods.
‡ Indicates there were too few observations to provide meaningful results; for example, there were no

Nebraska women who had mastitis and stopped breastfeeding in the same week during weeks 1-3.

TA B L E  2
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consistent, and likely not clinically significant.
The demographic risk factors related to breast-

feeding termination in our study are similar to those
previously reported,14,15,20,21,23,24 namely, younger
maternal age and lower educational level.
Investigations of parity have been inconsistent.16,28

We found no association of weaning with parity.
Prior breastfeeding experience has been reported as
improving breastfeeding rates15,28; our results are con-
sistent with those findings, but not significantly so.
All subjects had access to prenatal breastfeeding
education and postnatal breastfeeding support,
which may have diminished the differences between
women with breastfeeding experience and those
without experience.20

Michigan and Nebraska women who pumped or
bottle-fed during weeks 4 through 12 were signifi-
cantly less likely to terminate breastfeeding. In con-
trast, Michigan women who pumped or bottle-fed
during the first 3 weeks postpartum were more like-
ly to terminate even after controlling for pain and
mastitis. A commitment to exclusive breastfeeding
may be necessary in the early postpartum period for
long-term success.15,19 To our knowledge, the seem-
ingly protective effect associated with pumping and
bottle-feeding after the first 3 weeks has not been
previously reported. 

Breastfeeding 6 or fewer times per day and feed-
ings of 10 minutes or less were associated with ter-
mination during the first 3 weeks. Other studies also
indicate that the ratio of breast to bottle feedings is
important for long-term success. Feinstein and col-
leagues15 found that more than one daily bottle of
formula supplementation was associated with short-
er breastfeeding duration, which was minimized if
there were 7 or more breastfeedings per day.
Another study found no weaning difference
between women who offered their infant only one
bottle daily during weeks 2 through 6 and a bottle-
avoiding group.17

The most frequent reasons given for termination
were similar to those reported by others, namely,
insufficient milk supply and return to work.11-15,21,22

Insufficient milk supply was a more common rea-
son in the first few weeks after birth; return to
work became an increasingly common reason
after week 6.

We were unable to examine the role of pacifiers
or smoking in breastfeedng termination because
pacifier information was not collected and there
were too few smokers for meaningful analysis.
Smoking has been consistently reported as associat-
ed with early cessation.15,20,29,30 Although pacifier use
does not appear to be directly related,31,32 it has been
proposed as a marker for breastfeeding problems. 

The homogeneity of the sample limits our ability to
make generalizations regarding other populations,
such as women of color. However, the large sample
size and the similarity of termination risk factors
between 2 different populations of women lend con-
fidence to our conclusions. As we did not assess
mothers’ intentions, some of the variables found asso-
ciated with termination might be intentional activities
of weaning rather than risk factors for termination. 

The significant difference in termination risk
between the sites also may be related to mothers’
intentions or level of commitment. The Michigan
women may have intended to breastfeed longer

from the outset. The Michigan recruitment site was
an alternative birthing center. Women being deliv-
ered there may be more persistent in their breast-
feeding efforts. Both sites provided access to breast-
feeding support personnel, but the Michigan
women, as a group, may have been more motivated
to continue. 

Our results provide clinically useful information.
Additional support may be needed for younger and
less educated women. Special efforts should be
made for early diagnosis and treatment of mastitis
and breast pain, particularly during the first 3 weeks.
Exclusive breastfeeding without bottle supplementa-
tion should be recommended for the first 3 weeks,
with at least 7 feedings per day. Each feeding should
preferably last more than 10 minutes.  

These results should also reassure breastfeeding
women and their providers regarding the use of bot-
tles. Bottle-feeding after 3 weeks does not appear to
jeopardize breastfeeding success up to 12 weeks and
may even improve it.

ACKNOWLEDGMENTS ·  This study was supported by National
Institutes of Health grant #30866.

Percentage of women citing given reason 
for termination of breastfeeding 

Week 3 Week 6 Week 9 Week 12
Reason (n = 67) (n = 60) (n = 32) (n = 36)

Insufficient milk supply 37.3 35.0 25.0 13.9

Inconvenient 17.9 25.0 21.9 33.3

Returned to work 4.5 31.7 53.1 58.3

Breast pain or infection 32.9 23.3 0 5.6

Baby stopped nursing 7.5 5.0 3.1 11.1

Other 22.4 18.3 3.1 5.6

NOTE: Percentages total more than 100% because respondents 
could cite multiple reasons.
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