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Summary 

To provide normative data for healthy full term infants in the United States 
when the mothers were encouraged to feed as often and as long as the infants 
wished, 46 mother-infant pairs were studied in the first month after delivery. 
Mothers recorded the length and time of each breast-feeding for the first 14 days 
postpartum, and weighed the infant before and after each feeding during a 24-48 h 
period at 1 month. The mean frequency of feeding during the first 2 weeks of life 
was 9.8 + 2.5 feeds/24 h and the mean duration of feeding was 162 * 50 mm/24 h. 
Infants heavier at birth demanded significantly more feedings and nursed longer 
during the first 14 days of life. At one month the infants were nursing an average of 
1.2 2 1.3 times/24 h and the mean duration of feeds was 158 t 63 min/24 h. 
Although the frequency of feeding during the first 14 days postpartum was signifi- 
cantly higher than at 1 month, the total duration of feeding in 24 h was similar. 
Daily milk intakes at 1 month ranged from 395 to 1011 ml (mean 68 1 * 136 ml) and 
were not significantly correlated with either the frequency or duration of feedings. 

breast milk output; frequency of breast-feeding; length of nursing 

Introduction 

The frequency of nursing is believed to be an important stimulus affecting the 
volume of milk secreted, presumably as a result of increased prolactin release. 
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However, little information is available concerning the quantitative relationship 
between these variables. Egli et al. [l] reported a significant increase in the amount 
of milk secreted by one mother when the frequency of nursing was increased from 3 
to 6 feedings per day. The only other human data come from recent work by 
Rattigan et al. [ll], who found a significant correlation between the number of 
feedings/24 h and 24 h milk output in 27 lactating women (r = 0.41, P < 0.05). 

The purposes of the present study were (1) to provide normative data for true 
demand breast-feeding, middle-class, United States mothers during the first 14 days 
postpartum, and (2) to determine whether the frequency and duration of breast- 
feeding affect milk production at one month. 

Material and Methods 

We studied 59 primiparous mothers with an uncomplicated term gestation and 
normal delivery who planned to breast feed. They were encouraged to nurse on true 
demand, that is, they were told that their babies should decide how often and how 
long to nurse. During the first 14 days after delivery, the mothers recorded the 
length and time of day of each breast-feeding. At one month, milk output was 
measured in mothers who were breast-feeding with no supplements. 52 mothers met 
this criteria. 6 mothers were eliminated because they were unable to measure their 
milk production for at least 24 h. The 46 remaining mother-infant pairs constitute 
the subject of our report. The infants (27 boys and 19 girls) were all delivered 
vaginally, with a mean birth weight of 3479 g (S.D. = 380, range = 2480-4710 g) and 
first minute Apgar scores between 7 and 10 (median = 8.8). None had any abnormal 
findings on physical examination or health problems during the first month. 

Milk output was assessed at home by weighing the infant before and after each 
breast-feeding for a period of 24 h (n = 16) or 48 h (n = 30). Mothers used an 
electronic scale with an accuracy of 2 g (Toledo/8 130, periodically calibrated with a 
known weight) coupled to a digital display. They were instructed not to change the 
infant’s diaper between weighings in the same assessment. To minimize error, each 
weight was computed as the mean of three measurements recorded by the mother for 
each weighing. The mothers also recorded the duration of each feeding. 

Student’s t-test and Pearson correlation were used for the statistical analysis of 
the data. Results are expressed as the mean 2 1 S.D. (range). Milk volume was 
calculated assuming 1 g/ml. 

Results 

First 14 days after birth 

The average frequency and duration of feedings gradually increased during the 
first days after birth and remained fairly constant until the 14th day (Fig. 1). All 
further computations reported in this section are based on the mean of the 14 daily 
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measurements for each mother. For the first 14 days after birth, mothers nursed an 
average of 9.8 -t 2.5 times per 24 hours (6.5-16.5). The distribution of mothers as a 
function of average feeding frequencies is shown in Fig. 2. For the same time period, 
the mean duration of feedings was 162 k 50 min/24 h (86-304). The distribution of 
mothers as a function of the average duration of breast-feeding is shown in Fig. 3. 
The average duration of a single feeding episode (min per 24 h/feeding per 24 h) 
during the first 14 days after birth was 16.8 * 6.3 min (9.5-40.6 min). Heavier 
infants at birth demanded significantly more feedings (r = 0.30, P < 0.05) and 
nursed longer (min/24 h) (r = 0.52, P -C 0.01) during the first 14 days of life. These 
correlations were not influenced by the sex of the infant. 

One month after birth 

Frequency and duration of feeding. At 1 month (34C 6 days) the infants were 
nursing 7.2 k 1.3 times/24 h (5-l 1) (Fig. 2) and the mean duration of feeds was 
158 * 63 min/24 h (75-405) (Fig. 3). The mean duration of a single feeding episode 
at 1 month was 22 2 8 min (9-43). 
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Fig. 3. Mean total duration of breastfeeding (min/24 h) in 46 infants in the first 14 days after birth (solid 
line) and at 1 month (broken line). 
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Milk intake. Daily milk intake at one month was 681 * 136 ml (39551011 ml) 
(Fig. 4). Three infants had milk intake below 500 ml/24 h and two above 900 
ml,‘24 h. Milk intake by boys was not significantly different than that of girls (697 
versus 669 ml/day). The mean volume of milk consumed at a single feeding was 
93 :t 42 ml (59-142 ml) (Fig. 5). Milk intake in the first 24 h sampling period 
correlated highly with milk intake in the second 24 h sampling period (r = 0.93, P 
<O.OOOl). However, the volume of milk intake between 7 a.m. and 7 p.m. was 
significantly greater than the milk consumed from 7 p.m. to 7 a.m. (396 versus 237 
ml, P < 0.0001). Thus, 24 h milk intake would be incorrectly estimated by doubling a 
12-h measurement. The daily milk intake at 1 month was not correlated with either 
the frequency or duration of breast-feedings, or with the infant’s current weight 
(Table I). Also, no significant correlation was found between the duration of feeding 
(mm/24 h) and the amount of milk consumed (Table I). 

Weight gain. At 1 month (34* 6 days), the mean weight of the infants was 
459’9 * 508 g (3886-5774 g) and the mean weight gain from birth was 230 2 77 g per 
week (115-374g). The percentage of weight gain from birth was significantly 
correlated with milk intake at 1 month (Table I). 
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Milk Intake (ml/24h) 

Fig. 4. Milk intake (ml/24 h) in 46 breastfeeding infants 1 month after birth. 
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TABLE I 

Correlations 1 month after birth 

Duration of 
feedings 
(min/24 h) 

Milk output 

(ml/day) 

Weight at 
1 month 

(9) 

Weight gain 
from birth 

(%) 

Feeding frequency 0.37 * 0.19 0.10 0.24 

Duration of feedings (min/24 h) -0.14 - 0.05 -0.28 

Milk (ml/day) output 0.28 0.35 * 

* P co.05. 

50 60 70 60 90 100 110 120 130 140 

Milk intake per feed (ml) 

Fig. 5. Milk intake per feed (ml) in 46 breastfeeding infants 1 month after birth. 

TABLE II 

Correlation between first 14 days and 1 month 

Variables at 1 month Feeding 
frequency 

Duration of 
feedings 

,(min/24 h) 

Milk output Weight 
(ml/day) gain (W) 

Variables for the first 14 days 
Feeding frequency 
Duration of feeding (min/24 h) 

0.23 0.26 0.24 0.03 
~ 0.04 0.65 * - 0.23 -0.54 * 

* P < 0.001. 
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Rel’utionship between measurements made during the first 14 days and at 1 month 

‘The mean daily frequency of breast-feeding during the first 14 postpartum days 
wa.s significantly higher than at 1 month (9.8 versus 7.2, P <O.OOl). However, the 
mean duration of feedings (min/24 h) was similar (162 versus 158). The stability in 
this aspect of feeding was also reflected in the significant correlation between the 
duration of feedings in the two periods (Table II). The frequency of feeding in the 
first 14 days after birth, however, was not correlated with the frequency of feeding at 
1 month (Table II). The percentage of weight gain at 1 month was significantly 
greater in infants smaller at birth (r = -0.51. P < 0.001). 

Discussion 

The mothers in our study were told to be aware of their infant’s signals of hunger 
(fussiness, sucking of fingers, mouthing movements) and were encouraged to nurse 
on true demand, but it is difficult to assess if the frequency of breast-feedings was 
determined by the mother, by the infant, or by both. However, our findings that 
heavier babies at birth nursed longer and were fed significantly more often during 
the first two weeks of life suggests that the infants played a role in the regulation of 
feeding. It is also difficult to know whether the lower frequency of breast-feeding at 
1 month (9.8 versus 7.2 feeds/24 h) was the result of social and cultural factors, was 
det’ermined by the infant, or was a combination of both. However, the similarity in 
the group for the total duration of feeding at the two ages (162 versus 158 
min/24 h). and a moderately high correlation between durations at each age 
(r =I 0.65) suggest that for individual infants the length of suckling is fairly constant 
regardless of the frequency of nursing. It remains to be determined whether this 
apparent regulation in the length of suckling is due mainly to the physiology of 
breast-feeding, or to intrinsic factors in the infant. The regulation in the length of 
feeding is especially noteworthy since it has been shown that 84% of the total milk in 
a breast-feeding is obtained in the first 4 min on each breast [6]. Although in this 
study we did not measure the proportion of time devoted to nutritive suckling, the 
average length of feeding was 22 min. This additional suckling time, which in some 
infants may be largely non-nutritive. may be important in maintaining the mother’s 
milk supply [2]. 

Milk output at 1 month was unrelated to feeding frequency in the first 14 days 
after birth and at 1 month. However, recent studies suggest that a lag period of a few 
days is usually noted from the time breast stimulation begins until the effect on milk 
secretion is manifest [ 1,2,7,12]. Thus, the milk secreted after emptying the breasts at 
a given suckling would be the result of previous suckling. Data on the frequency of 
feedings in the days immediately prior to the measurement of milk intake at 1 month 
would have provided more information on the relationship of these two variables. 

The 24 hour milk output of mothers in our study is in agreement with previous 
reptorts on well nourished mothers in the first month of lactation [3-5,9,10,13-IS] 
(Table III). However, it is interesting to note that these volumes are often lower than 
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TABLE III 

Average milk intake (ml/24 h) for healthy well-nourished infants in the first months of lactation 

Author and year 

Wallgren, 1945 
Lonnerdal, 1976 
Picciano, 1978 
Pao, 1980 
Hofvander, 1979 
Whitehead, 1981 
Rattigan, 1981 

Sample 
size 

363 
11 
26 
II 
18 
41 

5 

Time of Average milk 
assessment production 
(mths) (ml/24 h) 

l-3 610 
0.5-1.5 724 
1 606 
1 600 
3 780 
l-2 734 
1 1187 

Range 
(ml/24 h) 

530- 798 
558- 724 
295- 996 
426- 989 
600- 900 
Not reported 
799-l 611 

the 850 ml/day recommended by the W.H.O./F.A.O. [16]. One exception comes 
from recent work by Rattigan et al. [ 1 l] who found a mean milk output of 1187 
ml/day at 1 month [ 111. However, their sample size was small (n = 5) and most of 
the mothers were members of The Nursing Mothers Association of Australia which 
actively encourages and supports mothers throughout lactation. The adequacy of 
milk output by mothers in our study is shown by the infants’ weights at 1 month 
which were all between the 12th and the 97th percentile of the National Center for 
Health Statistics Population [8]. 
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