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Abstract

Objective: To assess the secular trend in length of hospital stay for healthy newborns with birth weight≥ 2,500 g

in a large maternity hospital of Campinas, state of São Paulo, Brazil.

Methods: In this descriptive, analytical, retrospective study, data were collected from 5,001 live births from 1951

to 2000. Studied variables were length of hospital stay, birth weight, maternal age, type of delivery, and category of

admission. Linear regression analysis was used, with least squares estimation.

Results: The annual mean length of stay decreased along the period assessed: 123 hours in 1951 and 67.2 hours

in 2000.Segmented linear regressionanalysis revealeda significant decreasing trendbetween1951and1970, a stable

period between 1971 and 1990, and a non-significant increase between 1991 and 2000. Length of hospital stay varied

significantly according to type of delivery.

Conclusion: Length of hospital stay decreased significantly between 1951 and 2000 andwas influenced by type of

delivery only.
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Introduction

For the last decades, it has been largely accepted that

deliveries should be carried out in a hospital environment, for

the safety of both themother and the newborn.Manywomen,

however, either want or are encouraged to go home earlier

than recommended, andasa result, the lengthof hospital stay

for both mother and child has decreased.1,2

In the United States, during the 1940s, the length of hos-

pital stay for normal newbornswas around7 to 10days.3Dur-

ing the 1960s and 1970s, economic and social factors

motivated a decreasing trend in that length.4Due to the great

dissatisfaction of women and health professionals with hos-

pital protocols, changes were made to the legislations as of

1995 and 1998, guaranteeing coverage of all costs related to

hospital stay for aminimumof 48and96hours following vagi-

nal and cesarean deliveries, respectively.5 In Brazil, although

no studies havebeenpublishedon the topic, theBrazilianMin-

istry of Health determined, in September 1993, that normal

newborns should not be discharged before 48 hours.6

The objective of this studywas to assess the secular trend

in length of hospital stay for healthy newborns in a large

maternity hospital, so as to provide support for infant health

care planning.

Methods

In this descriptive, analytical, retrospective study, data

were collected from hospital records of all live births from

January 1, 1951, to December 31, 2000, in a large maternity

hospital of Campinas, state of São Paulo, Brazil. All children
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weighing ≥ 2.500 g were included; cases of multiple preg-

nancy, casespresenting clinical complicationsandchildren left

for adoption were excluded.

Sample size was defined based on the length of hospital

stay observed for 10 randomly selected cases/year. Themean

length of stay was calculated for 5-year periods; the analysis

of differences betweenmean lengths resulted in a sample size

of 5,001 records (100 subjects/year). The Epi-Info software

was used to draw records for inclusion in the study. For each

year, a table was built with 1,095 or 1,098 numbers, repre-

senting days (365 or 366 for leap years) and three different

time periods, as follows: 0:00 a.m. to 7:59 a.m., 8:00 a.m. to

03:59 p.m., and 04:00 p.m. to 11:59 p.m. Each drawn num-

ber corresponded to a newborn thatwas identified in the birth

records based on time period, day, month and year of birth.

The first newborn in eachperiodwas first considered for inclu-

sion in the study; whenever the first newborn did not match

the inclusion criteria, the following eligible newborn was

selected.

The dependent variable in the present analysiswas length

of hospital stay, definedas the time, in full hours, elapsed from

birth to discharge. When the exact time of discharge was not

available, the period of discharge was taken into

consideration: for patients discharged in the morning, the

time was assumed to be 10:00 a.m.; for patients discharged

in the afternoon, the timewas assumed to be 03:00 p.m. The

independent variables were birth weight, maternal age, type

of delivery, and category of admission, depending on the

financing agent responsible for hospitalization.

In order to analyze the secular trend in length of hospital

stay according to year of birth, linear regression analysis with

least squares estimationwas employed. Theanalysiswas car-

ried out both for the whole group and for each independent

variable. Significance was set at 5%.

Results

Thenumber of live births in thehospital from1958 to2000

was 333,656; no data were available for years before 1958.

Table 1 shows the frequency of categorical variables and

descriptive statistical results for the continuous variables

assessed. Length of hospital stay (mean = 74.2 hours) was

extremely variable, and the assessment of year means

revealed a clear decrease in the 50 years analyzed.

The secular trend inmean length of hospital stay was cal-

culated using segmented linear regression in order to assess

different year intervals: 1951-1970, 1971-1990, and

1991-2000. Figure 1 shows a significant decreasing trend in

length of stay from1951 to1970, at 3.66hours per year. From

1971 to 1999, the decreasing trend was not observed, and

the mean length remained around 60.3 hours. As of 1991, a

change can be observed in the curve, with a slight increasing

trend in length of stay, although with no statistical

significance.

In the hospital stay analysis according to birth weight,

maternal age, category of admission and type of delivery, a

significant difference was observed only in relation to type of

delivery in the studied period (p < 0.01). From 1951 to 1970,

both cesarean and vaginal deliveries presented significant

decreasing trends in length of hospital stay, with a more pro-

nounced decrease associated with surgical deliveries. From

1971 to 2000, only cesarean deliveries showed a statistically

significant decrease.

Conclusion

The maternity hospital investigated in the present study

operates since 1913. It is a public, philanthropic institution

responsible for a large number of deliveries in the city of

Campinas. The profile of the population served by the hospi-

tal is very similar to that of the general population of the city,7

which suggests that the results presented in this work may

probably be generalized to the city as awhole. It is also worth

noting that this is the only known study to explore such a topic

in Brazilian maternities.

For the last 5 decades, there has been a significant

decrease in length of hospital stay for healthy newborns. If

we consider the early 1950s, wewill see that themean length

was about 5 days; in the early 1970s, both mother and child

were discharged no longer than 2.5 days after delivery. This

means a 50%decrease in length of hospital stay in a period of

25 years.

The decrease is relatable to a trend revealed by studies

carried out in other continents,8 although in those cases the

trendwas observed2decades before.Official data9 show that

in 1970, the mean length of hospital stay for deliveries in the

United States was 4.1 days, compared to the 2.3 days in our

study for the same year. That country reduced the length of

stay in 37% from 1970 to 1992, reaching 2.7 days10; our

maternity, on the other hand, maintained amean of 2.5 days

during the 1970s and 1980s, despite the great decrease

observed in the 2 preceding decades (1950s and 1960s).

In this study, therewasno interferenceof birthweightwith

length of hospital stay,which leads us to believe that the deci-

sion to discharge newborns with birth weight < 3,000 g was

not basedon clinical issues related to this factor. Also, the type

of health insurance did not influence discharges at our hospi-

tal, which may be justified by the fact that the changes made

to this sector started mainly during the 1980s, i.e., they did

not occur simultaneously to the dramatic decreases

observed.11 Reasonable justifications for the decrease in

length of stay associated with cesarean deliveries are the

higher safety of surgical procedures and, especially, the

42.8% increase in this type of delivery from 1951 to 1970.

On the other hand, an insufficient number of beds at the

maternity assessed, in contrast with an increasing birth rate,

could, at least in theory, explain the 50% decrease in length

of hospital stay observed from 1950 to 1970. The population
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of Campinas grew from 152,547 inhabitants in 1950 to

217,219 in 1960, a 42.2%growth in 1 decade. The number of

live births totaled 4,238 in 1950 and 7,109 in 1960, reflecting

a birth rate of 27.28 and 32.73, respectively.12 It is likely that

the number of beds available was not enough for all births,

and the early discharge of healthy newborns and their moth-

ers possibly arose as a solution. However, other studies are

necessary to fully understand this trend, focusing on the his-

torical, political, social and/or economic aspects involved.

In addition, new studies should be carried out in order to

demonstrate, in our population, the consequences, advan-

tages and disadvantages of such an important decrease in

lengthof hospital stay for healthynewborns, especially in view

of rehospitalization due to hyperbilirubinemia and lowdietary

intake, the main indicators used in the analysis of such pro-

tocols.13,14 Studies like the present one should contribute for

the creation and review of health guidelines regarding hospi-

tal stay for healthy newborns.

Table 1 - Characteristics of 5,001 healthy newborns with birth weight ≥ 2,500 g (Campinas, Brazil, 1951-2000)

Variable Frequency % Mean ± SD Median

Birth weight (g) 3,270.71±415.69 3,240

2,500-2,999 1,352 27.0

3,000-3,499 2,218 44.4

3,500-3,999 1,155 23.1

≥ 4,000 276 5.5

Type of delivery

Vaginal 3,511 70.2

Cesarean 1,490 29.8

Maternal age (years) 25.61±6.05 25

< 20 770 15.4

20-24 1,681 33.6

25-29 1,343 26.9

≥ 30 1,207 24.1

Category of admission

Non-paying/SUS 3,936 78.7

Insurance 879 17.6

Private 186 3.7

Length of hospital stay

(hours)

74.2±32.06 66.25

< 24 10 0.2

24 < 48 985 19.7

48 < 72 1,887 37.7

72 < 96 1,043 20.9

96 < 120 579 11.6

≥ 120 497 9.9

SD = standard deviation; SUS = Brazilian public Unified Health System.

Figure 1 - Secular trend in lengthof hospital stayaccording to seg-
mented regressionmodel in newbornswith birthweight
≥ 2,500 g (Campinas, Brazil, 1951-2000)
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