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ABSTRACT 

Consumption of cigarettes, caffeine and alcohol during preg

nancy and subsequent effects was investigated in a group of twenty-

five pregnant women. Subjects were interviewed about changes in early 

pregnancy, and consumption records of these substances were kept by 

subjects during second and third trimesters* Cigarette consumption 

was decreased by all smokers, although no smokers stopped entirely. 

All but one subject decreased caffeine consumption, and coffee intake 

was reduced more than tea or cola. Alcohol consumption was also 

reduced during pregnancy. Average caloric intake was highest for 

three smokers. Nausea was less common in smokers than in non-smokers. 

Maternal weight gain followed a similar pattern for all subjects, 

including the two obese individuals. Mothers who consumed an average 

200 mg. or more of caffeine per day had infants with birthweights less 

than 3200 g. A postpartum followup revealed increased consumption of 

cigarettes, caffeine and alcohol, predominantly at pre-pregnancy 

levels. 

viii 



CHAPTER 1 

INTRODUCTION 

This pilot study explores patterns of cigarette, caffeine and 

alcohol consumption during pregnancy. A positive behavioral asso

ciation commonly exists between these variables, and the physiological 

effects may be both additive and overlapping. The relationships with 

maternal diet and weight gain as well as fetal growth were inves

tigated in a group of twenty-five healthy women. 

To the author's knowledge, no previous study has prospectively 

examined the combination of these social drugs and their potential 

effects on maternal and fetal well-being. 

1 



CHAPTER 2 

REVIEW OF LITERATURE 

Effects of cigarette, caffeine and alcohol consumption during 

pregnancy will be individually discussed, followed by a review of 

studies which have explored their interaction. 

Smoking and Pregnancy 

Numerous studies have explored the relationship between 

smoking and pregnancy. Cigarette smoking during pregnancy is 

encountered in 20 to 25% of all pregnant women (Priani, 1978). In 

1979, the Department of Health, Education and Welfare made the state

ment that risk of spontaneous abortion, fetal death and neonatal death 

directly increased with increasing levels of maternal smoking, 

although the mechanisms have not been determined (HEW, 1979). 

Low birthweight, usually defined as birthweight less than 2500 

g., and smoking were first linked together by Simpson (1957). A 

prospective study by Kullander and Kallen (1971) verified the 

increased incidence of low birthweight (50%) in smokers. An increase 

in child mortality was additionally found among children of smokers 

compared to non-smokers. In this study, parity showed a significant 

association with smoking. 

Naeye (1979), in a large prospective study, found frequencies 

of spontaneous abortion, placental infarcts and placenta previa more 

strongly correlated with the number of years mothers had smoked (>6 
2 
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years) than their current smoking habits. Mothers who smoked during 

one pregnancy and not another had smaller infants when they smoked, 

regardless of birth order (Naeye, 1978). 

Infants of smoking mothers reportedly weigh 150 to 400 g. less 

than infants of non-smoking mothers (Mulcahy, Murphy, and Martin 1970; 

Yerushalmy, 1971). It appears that women who quit smoking by the 

fourth month of pregnancy have infants with birthweights similar to 

babies of non-smokers (Brewer and Brewer, 1977). Reduced supine 

length (~1 cm.) and head circumference (.3 to .4 cm.) associated with 

maternal smoking have also been observed (Davies et al., 1976). 

Meyer (1978) investigated the effect of smoking on maternal 

weight gain (from less than five pounds to over forty pounds) and 

infant birthweight. Within each level of weight gain by five pound 

intervals, the more the mother smoked the greater was the percentage 

of neonates weighing less than 2500 g. These results support an 

indirect effect of smoking on birthweight that is independent of 

undernutrition. Mulcahy et al. (1970) observed no difference in mean 

weights of two groups of smoking and non-smoking mothers measured at 

term, although the infant birthweights differed significantly. 

Maternal height was not included in the measurements. All the women 

had full-term, uncomplicated deliveries, and weights and macroscopic 

observations of placentas of each group did not differ. 

Microscopic examination of smokers' enlarged placentas has 

shown microscopic lesions characteristic of underperfuslon from the 

uterus (Naeye, 1978). In contrast, Asmussen (1980) observed placentas 

of smokers to be small and poorly vascularized. Morphologic changes 
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in placental and umbilical vessels included the presence of a broad 

basement membrane. 

It has been generally recognized that smoking adversely 

affects appetite and that the effects disappear when smoking stops, 

often with subsequent weight gain. Davies et al. (1976) found that 

709 non-smokers gained significantly more weight in pregnancy than 450 

smokers. Co-variance analysis showed that a large part of the effect 

of maternal smoking was mediated through maternal weight gain. 

A study by Smithells et al. (1977) found no significant dif

ferences between energy and nutrient intakes of 77 smokers and 118 

non-smokers during the first trimester of pregnancy. In contrast, 

Higgins, Clampton and Moxley (1972) assessed daily caloric and protein 

intake in 230 pregnant smokers and 309 pregnant non-smokers and 

determined that the smokers consumed a daily average of 299 more 

calories and 9 more grams of protein than the non-smokers, although 

the smokers' infants weighed less. 

Dietary intake of 302 pregnant smokers and 234 pregnant non-

smokers was compared in a study by Haworth et al. (1980a). The 

subjects represented two socioeconomic groups which differed in age, 

height, education, family income, ethnicity and maternal weight gain. 

Calculation of average daily nutrient intake from a diet history as 

well as a 24-hr. diet recall or "typical" 24-hr. intake was obtained 

during the last prenatal visit before delivery or a few days 

postpartum. Within the group of private patients, greater energy 

consumption in smokers was primarily due to snacking between meals, 

especially foods with butter or margarine. Smokers drank three times 
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as much coffee as non-smokers (p<0.001). Daily consumption of alcohol 

was also greater in the smoking group. Smokers in the public group 

also ate more between meals and drank four times as much coffee and 

twice as much tea as non-smokers. Since the smokers ate smaller 

breakfasts, overall daily energy and nutrient comsumption did not sig

nificantly differ. Consumption of alcohol was similar in smokers and 

non-smokers. Within each group, smokers had significantly smaller 

infants, although maternal weight gain was not different. 

Haworth et al. (1980b) reported that infants of obese smokers 

had birthweights greater than other smokers and similar to non-

smokers. However, fetal growth retardation manifested in wieght and 

length, was observed for obese as well as normal and underweight 

smokers. Obesity was not found to counteract the effect of smoking. 

In contrast, Garn, Hoff and McCabe (1980) compared obese smoking 

mothers with non-smoking mothers and found them similar in gestation 

length, birthwelght and birthweight-for-gestation-length. 

The proportion of smokers who experience nausea and/or 

vomiting has been reported to be low compared to non-smokers. It has 

been hypothesized that nausea and vomiting might have the beneficial 

effect of causing an aversion to the toxins in cigarette smoke (Hook, 

1976). 

Congenital malformations have been linked to carbon monoxide 

exposure and maternal injections of nicotine in animal models (HEW, 

1979). Carbon monoxide, by formation of carboxyhemoglobin, reduces 

the oxygen transport capacity of the blood and thereby the oxygen 

available to the fetus. Cole, Hawkins and Roberts (1972) showed that 



6 

the fetal concentration of carboxyhemoglobln was three times higher In 

smoking mothers than non-smokers. They also found that the concentra

tion of carboxyhemoglobln in circulation was about twice that in the 

mother. There is a crucial need for an adequate, steady oxygen supply 

to the fetus; several mechanisms for maintaining it are known to 

occur, some maternal, some placental and some fetal. Fetal growth 

normally occurs at a relatively low oxygen tension, and carboxy

hemoglobln levels futher reduce the partial pressure of oxygen in the 

fetal circulation. As the availability of oxygen to the growing 

tissues is decreased, a reduction in fetal growth rate can be expected 

(Longo, 1976). 

Nicotine affects the release of catecholamines and influences 

the cardiovascular system of the fetus by reducing uterine blood flow 

and impairing placental perfusion (Cole et al., 1972). 

Smokers have higher serum thlocyanate levels than non-smokers. 

Cyanide is absorbed from cigarette smoke and detoxified to thiocyanate 

(Chung and Wood, 1971). Thiocyanate concentration in umbilical cord 

blood serum was found to correlate significantly with maternal serum 

thiocyanate concentrations (r=.98) (Meberg et al., 1979). 

Potential long-term effects of maternal smoking on physical 

growth and intellectual development through age 7 have been studied. 

Infants of smokers who were shorter and lighter than those of non-

smokers at birth, continued to be shorter and lighter at 1 year and 7 

years, although not significantly (Hardy and Mellits, 1972). It was 

also shown by Dunn et al. (1976) that 6 1/2 year old children of 

smokers continued to be shorter and lighter at age 6 1/2 years. 
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Caffeine Consumption and Pregnancy 

Caffeine is consumed by a broad spectrum of the population in 

coffee, tea, cola and cocoa. A smaller but potentially significant 

amount is consumed in drugs, mostly over-the-counter types. Physio

logical effects of caffeine include diuresis, cardiac muscle stimula

tion, central nervous system stimulation and elevation of plasma free 

fatty acids and glucose (Graham, 1978). 

The GRAS Survey Committee of the National Academy of Sciences 

found that 72% of 1078 pregnant women consumed caffeine (GRAS Com

mittee, 1977). The mean intake was 144 mg. per day or the equivalent 

of 1.7 cups of coffee, and the 99th percentile was 676 mg per day, 

which is equivalent to 8 cups of coffee. 

The metabolism of caffeine is altered during pregnancy, and 

the half-life is doubled throughout the last trimester (Neims and Man

chester, 1978). Caffeine readily crosses the human placenta to enter 

fetal circulation. Cell division can be altered by caffeine through 

the inhibition of the phosphodiesterase responsible for the hydrolysis 

of cyclic AMP. Catecholamines are elevated in response to caffeine, 

whereby blood flow to the placenta and fetus is altered (Weathersbee 

and Lodge, 1977). 

A group of pregnant rats was given daily intraperitoneal caf

feine injections. The doses ranged from 4 to 16 mg. and approximated 

high daily human consumption. The effects were dose-related. Litter 

size, fetal weight and placental weight correlated inversely with 

dosage, and resorptions were positively associated with dosage 

(Gilbert and Pistey, 1973). 
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A retrospective survey by Weathersbee, Olsen, and Lodge (1977) 

compared pregnancy outcomes in a group of caffeine-consumers with a 

group of abstainers. The group of 16 who reported high caffeine 

ingestion (mean 686±44 mg.) was characterized by 8 spontaneous 

abortions in the first trimester, 5 stillbirths, 2 premature infants 

and one uncomplicated birth. In comparison, the group of 356 

caffeine-abstainers reported 33 spontaneous abortions in the first 

trimester, 38 stillbirths,. 6 premature infants and 279 uncomplicated 

deliveries. 

The neonate lacks the necessary enzymes to metabolize caf

feine. In a study by Aldridge, Aranda, and Neims (1979), ten newborns 

were treated with caffeine for apnea of prematurity. During the first 

month of life, caffeine was analyzed as 85% of the identifiable 

urinary products. Caffeine remained the primary component for three 

months and gradually decreased to an adult level of less than 2% by 7 

to 9 months, resulting from an increase in metabolite production. The 

4-day plasma half-life of caffeine characteristic of the newborn is 

caused by slow urinary excretion and lack of metabolism. In contrast, 

a group of adult subjects metabolized almost all the caffeine so that 

very little was found in their urine. Major caffeine metabolites were 

1-methyluric acid (34%) and paraxanthine and theophylline compounds 

(36%). 

Mau and Netter (1974), in a prospective study, found that high 

maternal coffee consumption was associated with low birthweight 

independent of maternal age, parity, socioeconomic status, maternal 

weight and cigarette consumption. Conflicting evidence was reported 



9 

by Soyka and Neese (1978) who analyzed caffeine levels in infant cord 

sera. In a comparison of low levels (<0.05 jx/ml.) with high levels 

(>3.0 |i/ml.), the latter were associated with a significantly higher 

incidence of birthweights greater than 4 kg. 

Alcohol Consumption and Pregnancy 

Little et al. (1981) assessed public awareness of risks of 

alcohol consumption during pregnancy in a group of 429 individuals. 

Ninety per cent of the respondents said that drinking could be 

harmful, and 25% of these individuals stated that pregnant women 

should abstain from alcohol. The majority of respondents who con

sidered drinking harmful also felt that as much as three drinks per 

day was safe. Although awareness of risk was prevalent, low-risk 

behavior was not usually advocated. 

Fetal alcohol syndrome (FAS) is characterized by growth 

deficiency, a typical pattern of morphologic abnormalities and mental 

retardation. A definite elevated risk has been established with 

maternal intake of 90 ml. of absolute alcohol or 6 average-sized 

drinks per day (Morrison and Maykut, 1979). 

Alcohol appears to exert its harmful effects at an early stage 

of pregnancy, possibly before the realization of pregnancy. It may be 

that alcohol ingestion in later pregnancy creates intrauterine growth 

retardation. There is no established safe level of intake or evidence 

that "cutting down" is adequate (Thompson, 1980). 

The link between severe alcohol abuse by pregnant women and 

FAS is now well supported. More recently, studies have been concerned 

with the more subtle effects of moderate drinking. Lewis and Boyle 
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(1979) measured fetal breathing as an index of central nervous system 

arousal after maternal ingestion of a moderate amount of alcohol (40 

ml. Vodka). In the period from 30 to 60 minutes after the alcohol was 

consumed, central nervous system arousal was depressed. 

Little (1977) studied moderate alcohol consumption of 263 

subjects and revealed a significant relationship between blrthweight 

and alcohol consumption before pregnancy or in late pregnancy and 

birthweight. The ingestion of a daily average of 1 ounce absolute 

alcohol before pregnancy was associated with a weight decrease of 160 

g. The study also showed that alcohol consumption decreased with a 

woman's realization that she is pregnant. 

Conflicting results were obtained in a study by Tennes and 

Blackard (1980). Alcohol, in moderate amounts, was found to have no 

effect on birthweight, length or head circumference. Minor anomalies 

associated with FAS were no more common in infants exposed to heavy 

amounts of alcohol in the first trimester than in non-exposed infants. 

There was also a weak but significant negative correlation between 

alcohol consumption and gestational age. 

Interaction Between Cigarettes, Caffeine and Alcohol 

Consumption During Pregnancy 

Significant positive correlations between coffee consumption 

and smoking, and between smoking and alcohol ingestion, have been 

reported. A positive association has also been demonstrated for 

coffee and alcohol consumption of up to 40 ml./day. With increasing 

alcohol intake, coffee consumption tends to decrease (Gilbert, 1976). 
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Alcohol, like caffeine, readily penetrates the placenta and 

enters fetal circulation (Weathersbee and Lodge, 1979). The fetus 

must metabolize the drug or eliminate it into the amniotic fluid or 

back into maternal circulation. Alcohol, caffeine and nicotine all 

increase circulating levels of catecholamines, which can alter uterine 

and placental blood flow. Both alcohol and caffeine can alter fetal 

levels of cyclic AMP and potentially alter fetal development. 

A prospective study of fetal outcome of poor, urban mothers 

explored the association between alcohol and smoking (Rosett, 

Ovellette and Weiner, 1976; Ovellette and Rosett, 1976). Alcohol 

consumption was less common in non-smokers. Heavy smoking (>1 

pack/day) was more common in heavy drinkers (78%) than in moderate 

drinkers (54%) or abstainers (42%). Moderate drinking as well as 

heavy drinking affected fetal growth. Based on the economic status of 

the study population, inadequate nutrition may also have affected 

fetal development. 

Little (1980) found a decreased occurrence of nausea and 

vomiting during pregnancy in women who drank alcohol and smoked, 

especially when these substances were consumed prior to pregnancy. 

All 199 subjects, recruited from a health maintenance clinic, drank 

alcohol either occassionally or regularly. Fifteen of the regular 

drinkers, who were non-smokers, experienced nausea and vomiting, 

whereas 4 did not. Eight of the smokers, who drank regularly, 

experienced nausea and vomiting, and 9 did not. Absence of nausea and 

vomiting was associated with lower birthweight, even when maternal 

alcohol and tobacco use were controlled for analysis. 
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Fried et al. (1980) interviewed a group of 217 predominantly 

middle-class, well-educated pregnant women to ascertain patterns of 

alcohol and cigarette use. Prior to pregnancy, 18% were heavy social 

drinkers. During the first trimester 6% continued to be heavy social 

drinkers and, in contrast to other levels of drinking, the percentage 

of heavy social drinkers continued to decline during the last two 

trimesters. Age, income, education and smoking were all positively 

associated with heavy social drinking. Heavy cigarette smoking was 

reported by 13% of the women before pregnancy and 8% during pregnancy. 

Education and income were negatively associated with heavy smoking. 

Nutritional intake, based on a 24-hr. diet recall, did not vary among 

women at different levels of consumption. 

Parsons and Neims (1978) found caffeine clearance in smokers 

to be 55% higher than in non-smokers (p<0.05). There were 9 non

pregnant females and 4 males in each group. It must be recognized 

that smokers consume more coffee than non-smokers. A positive asso

ciation between coffee consumption and caffeine clearance was also 

found, although it was not statistically significant. 



CHAPTER 3 

SUBJECTS AND METHODS 

The project was approved by the Human Subjects Committee of 

the University of Arizona. Twenty-five healthy, pregnant women con

stituted the study population. None had histories of hypertension or 

diabetes (including class A), and all anticipated uncomplicated 

pregnancies. Women with extreme weights, either overweight or 

underweight, were not excluded from the study provided there were no 

apparent health problems. Subjects were recruited between November, 

1980 and January, 1981. Twenty of the women stated that they were 

anglo and five women said they were Mexican-American. Age of subjects 

ranged from 18 to 35 years, with 25 the mean age and 23 the median. 

Eleven of the women had no children, 11 had one child, one had two 

children, and 2 had four children. Nine of the women reported that 

they were employed. 

Seven subjects were initially recruited by Dr. Herbert Pollock 

through his private obstetric practice. He briefly explained the 

nature of the study during prenatal visits and those women who 

expressed interest were referred to the investigator for further 

explanation. An additional eighteen subjects were recruited from 

several clinics affiliated with the Arizona Health Sciences Center 

(AHSC). These included 7 from the Obstetric Clinic within AHSC; 3 

from the Family Health Center and 8 from St. Elizabeth of Hungary 
13 



Clinic, both located within the community. These women were recruited 

by the investigator in the clinic waiting rooms. It is estimated that 

four out of five women approached agreed to join the study. The 

subjects were recruited to begin the study during the second 

trimester. Ten women entered the study during the fourth month of 

pregnancy, four during the fifth month and eleven during the sixth 

month. 

Participants were initially selected at random, and 

subsequently cigarette smokers were actively sought to provide 

variability in the population. Socio-economic status varied; the 

private obstetric practice consisted of middle to upperclass women, 

and the clinic population was predominately lower and middle class. 

Maternal Datal 

After the initial contact a meeting was arranged between the 

investigator and subject. During this time the purpose and expec

tations of the study were explicitly explained, and written consent 

was obtained. The consent form is included in the appendix. 

Background information about name, age, parity, and gravidity 

as well as pre-pregnant weight and height was recorded. Subjects were 

also asked to identify their ethnic group. The clinic source of 

recruitment was noted on the data sheet. An identification code 

number was assigned to each individual, and the date of interview and 

-̂All data collection forms were pretested for clarity and efficiency, 

and may be found in the appendix. 



anticipated birthdate of infant were recorded. If the woman was 

working her occupation was inquired. 

Information concerning consumption of alcohol, caffeine and 

cigarettes both before and during the first trimester of pregnancy was 

reported. Quantities as well as types were determined. Whether other 

household members or co-workers smoked was also inquired. An effort 

to determine additional caffeine consumption was explored through 

questions about use of medications. 

Changes in the maternal diet were elicited through questions 

on appetite changes, altered food intake, food cravings and aversions. 

Occurrence and severity of nausea were also noted, and use of vitamin 

supplements was recorded. 

Sources and content of general diet and health care infor

mation and specific smoking, alcohol, and caffeine awareness were 

discussed. Plans to breastfeed were additionally recorded. 

For the duration of pregnancy the subjects were asked to keep 

consumption records on three days of each month, one of which was a 

weekend day. The individuals recorded quantities and types of cig

arettes, coffee, tea, soft drinks and alcohol. Hot chocolate and 

chocolate milk were reported due to their caffeine content. Medi

cations (both prescribed and over-the-counter) were also recorded for 

potential contribution to dietary caffeine. 

At the outset the subjects were assigned three recording days 

for the current month. One weekend day was selected and two addi

tional days were chosen from a random numbers table. They were then 

contacted by phone at the beginning of each subsequent month to 



provide additional recording days. Records were either collected at 

the time of infant measurements or mailed to the investigator. During 

each phone conversation a 24-hour diet recall was also obtained. 

Maternal weight at intervals throughout pregnancy was derived 

from medical charts and recorded. 

Within six months postpartum the study participants were con

tacted by mail to gather a retrospective estimation of average con

sumption quantities of alcohol, cigarettes and caffeine during 

pregnancy. The information provided a comparison with the prospective 

records. Their estimated current intakes of the items of interest 

were also obtained. Through the follow-up contact, the subjects were 

also asked their present weight and whether they were breastfeeding. 

Infant Data 

Of the twenty-five women who entered the study, twenty of them 

completed the study through the birth of the infant. Within twelve to 

seventy-eight hours of birth a group of infant measurements was taken. 

Because the subjects had been recruited from several practices, it was 

necessary to measure the infants in different settings. Thirteen 

infants were measured in the well-baby nursery of the AHSC. Three 

infants of Dr. Pollock's patients were measured in the mother's 

hospital room, and four were measured at home. 

Gestational age of the infants was based on the last menstrual 

period of the mothers. This information was available from the medi

cal chart. At this time the chart was also scanned for possible 

problem pregnancies of which there were none. Sex and birthweight 

were derived from the medical charts. In those five cases when the 



charts were not available to the investigator, the mother was asked to 

record the infant weight in grams. Date of measurements and birthdate 

were also recorded on the data sheet. 

Supine and crown-rump length for 15 infants were measured with 

a Holtain©neonatometer. Two straight edges and a Milted fiberglass 

measuring tape were used to obtain length measurements for the other 5 

infants. The measuring tape was utilized for circumference and other 

length measurements. These measurements were read in metric units to 

the nearest tenth of a centimeter. Lange® skinfold calipers were used 

for skinfold measurements. Prior to measurements the measuring tape, 

calipers and neonatometer were cleaned with alcohol pads. 

Mid-arm circumference was taken around the estimated midpoint 

of the relaxed upper am. Arm and leg circumferences were taken 

bilaterally and recorded to the nearest tenth of a centimeter. It was 

necessary to take care in holding the tape taut around the limb 

without compressing it. 

Calf circumferences were taken with the tape held horizontally 

around the largest part of the calf. The tape was moved up and down 

until that point was determined. Mid-thigh circumference was read at 

that part of the upper leg which appeared to be the midpoint. . 

Lower arm length was measured from the tip of the oleocranon 

to the lateral styloid process. Upper arm length was measured from 

the tip of the acromion to the tip of the oleocranon. 

Frontal-occipital circumference was measured horizontally over 

the most prominent part of the head above the brow ridges. 
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Skinfold measurements were taken to the nearest .5 millimeter 

approximately ten seconds after application of the caliper to allow 

the instrument to stabilize. These measurements were taken bilater

ally as well. 

The biceps skinfold was measured at the estimated midpoint of 

the upper arm along the longitudinal axis over the biceps. The 

triceps measurements were similarly made over the triceps along the 

longitudinal axis at the midpoint of the upper arm. Subscapular 

skinfolds were measured below the angle of the scapula in a vertical 

position. The abdominal skinfold measurement was taken with the 

infant lying on his/her back, vertically on each side of the 

umbilicus. 

Supine and crown-rump lengths were measured with the 

neonatometer on a blanket covering a flat table surface. With the 

assistance of a nurse or the mother, the infant was placed in the 

instrument. The head was held with the Frankfort plane vertical, and 

the crown touching the headboard. The legs were fully extended with 

the toes pointing upward. Traction was gently applied. The sliding 

bar was moved up to the heel, locked in position and read to the 

nearest tenth of a centimeter. The crown-rump length was similarly 

determined by holding the infants' legs perpendicular to the trunk. 

In the several cases when the neonatometer was not available 

the legs were fully extended perpendicular to a straight edge and the 

head was touching a perpendicular straight edge. The tape was tautly 

held between them while a reading was taken. To obtain a crown-rump 
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measurement the legs were held up at a right angle with the straight 

edge held against the rump. 

When the investigator was not available, a second investigator 

took the measurements for five infants. It was felt that consistency 

of measurements would be maintained as the secondary investigator had 

been trained by the primary investigator. 

Statistical Analysis 

Questionaires and consumption records were coded and analyzed 

for frequencies in addition to variablity. A series of histograms 

were derived to summarize cigarette, caffeine and alcohol consumption 

changes before and during pregnancy (Snedecor, 1962). 

Each 24-hour diet recall was coded and individually evaluated 

by a diet analysis computer program based on food composition tables 

from U.S.D.A. Handbook No. 8. (Lahet and Scott, 1979). It then 

became possible to compare nutrient intake throughout pregnancy. 

Quantities of caffeine beverages were converted to mg. of caffeine 

using the tables of Bunker and McWilliams (1979). 

Several maternal parameters including cigarette, caffeine and 

alcohol consumption, caloric intake, protein intake and weight gain 

were plotted over time. Caloric intake was also plotted against 

weight gain, cigarette, caffeine and alcohol consumption. The 

relationships between maternal variables and infant birthweight and 

sum of skinfold measurements were also represented by scattergrams. 

The relationship between prospective maternal consumption records and 

retrospective estimaations was determined through chi-square analysis 

(Snedecor, 1962). Multivariate analysis of maternal and infant vari



ables was examined through path analysis. Potential interactions with 

obesity were ascertained by data analysis for all subjects and then 

re-analysis excluding the obese participants. Obesity was defined on 

the basis of prepregnant weight-for height over 120% of the median of 

standard tables based on U.S. subjects (National Academy of Sciences, 

1974). 



CHAPTER 4 

RESULTS 

The following results are presented primarily as preliminary 

data. The variability of consumption combined with a large number of 

variables necessitates a larger study population for statistical 

analysis. 

Maternal Data 

Of the 25 women interviewed, the majority of individuals 

reported appetite changes in their pregnancy. Twelve of the women de

scribed an elevated appetite characterized by more frequent occurence 

and heightened satiety thresholds. Depressed appetites were reported 

by the additional ten women. Appetite increase and decrease were both 

reported in first trimester as well as second trimester. Change in 

food intake, both quantity and quality, occurred with most subjects. 

A majority of the women were increasing their consumption of dairy 

products, eggs and beef as higher protein sources. Three women ex

pressed a pregnancy-induced aversion to eggs. Several women continued 

to consume their regular diet, now in greater quantity, while two 

women reported eating less of their usual diet. About half of the 

subjects were eating more fruit and vegetables, commonly as a 

substitute for the "junk foods" they were attempting to eliminate. 

"Junk food" descriptions ranged from chocolate, cake and candy, to 

potato chips and fast foods. Food cravings were reported by 18 women, 

21 
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most of whom desired sweet food such as ice cream and chocolate. 

Spicy foods were craved by several individuals and rejected by two 

others. Other cravings included Chinese food, spinach, pickled 

vegetables and salt. 

Nausea was experienced by 19 women, characterized by inter

mittent illness throughout the day, morning sickness and evening 

sickness. Both mild nausea and a more severe nausea and vomiting were 

described by the subjects. Feelings of nausea were experienced during 

the first trimester by most subjects, although five individuals 

reported nausea in the second trimester. Physician-prescribed 

treatments such as Compazine and Bendectine were used by five women 

and a variety of food items including crackers, chips, milk, Seven-up, 

and jello were consumed by the other ten women. Three subjects used 

both drugs and diet to treat nausea. 

Nausea was experienced by more non-smokers and in greater 

intensity than smokers. Half of the fourteen non-smokers felt mild 

nausea and the others described severe nausea and vomiting. One 

smoker had severe nausea while the other four only felt mildly 

nauseous. 

Vitamin supplements were consumed by 21 women, twenty of whom 

were taking prenatal multiple vitamins and minerals. Three women 

stopped taking prenatal vitamins when they contributed to their nausea 

and indigestion. Calcium supplements were additionally taken by 4 

subjects, and iron supplements were taken by 4 other women. Vitamin C 

was taken by 4 subjects. One individual reported daily consumption of 

1200 I.U. of vitamin G. 
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Twelve women reported that they had taken medication during 

pregnancy. Two of these women had consumed caffeine-containing drugs, 

Excedrin and aspirin-free Excedrin (PDR, 1981). 

The majority of subjects reported that they were given dietary 

recommendations by physicians, nurses, friends, and family. Sugges

tions included drinking less coffee, tea, and cola beverages as well 

as alcohol. In addition to drinking more milk and juice, they were 

encouraged to eat more meat and eggs as well as fruit and vegetables. 

Twenty-three subjects were aware of potential risks associated 

with cigarette smoking during pregnancy. Perceived effects on the 

infant included depressed birthweight, reduction in heart rate, 

respiratory problems and liver malfunction. Prematurity and mis

carriage as well as depressed breast milk production were also dis

cussed. 

Knowledge about caffeine consumption during pregnancy was 

related by eighteen subjects. It was generally thought to increase 

risk to the infant through prematurity or birth defects. Several 

women discussed the uncertain, inconclusive effects of caffeine and 

recognized risk in its usage. 

Beliefs about alcohol consumption during pregnancy were held 

by all but one individual. Five subjects felt that moderate consump

tion was not harmful to the fetus. Most women were aware that it was 

"bad" but could not be more specific about the effects. Six women 

discussed mental retardation as the ultimate effect on the infants. 
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Sources of information about alcohol, caffeine, and smoking 

varied. The media, through television and newspapers, had reached 19 

women. Prenatal clinics had provided information to 12 women through 

films and literature. Four women had read professional journals to 

obtain information. 

Nineteen women expressed an intention to breastfeed their 

infants. Two women planned to bottlefeed their infants, and four were 

undecided. The postpartum follow-up revealed that twelve women 

breastfed their infants and six did not. 

Table 1 presents a descriptive summary of maternal charac

teristics. With the exception of total weight gain and postpartum 

weight, the data were taken from the initial questionaire. Total 

weight gain was found in the medical record and percent weight 

increase was calculated. Postpartum weight was reported on the 

follow-up questionaire. 

Figures 1, 2 and 3 graphically represent consumption fre

quencies of cigarettes, caffeine and alcohol before and during preg

nancy. None of the subjects quit smoking, even though several cut 

down. Two subjects continued to smoke at least a pack per day during 

pregnancy. Caffeine intake was most significantly decreased by coffee 

drinkers. Tea and especially cola consumption were maintained during 

pregnancy. All alcoholic beverages were consumed by the subjects in 

smaller quantities during pregnancy, although wine consumption was 

most frequently maintained. 



Table 1. Maternal 

ID Age Parity Gravidity 
Ethnic 
Group 

Height 
(cm.) 

1 26 1 2 Cauc. 160 
2 34 1 2 Cauc. 167.6 
3 28 1 3 Cauc. 167.6 
4 33 2 3 Cauc. 158.7 
5 20 0 1 Cauc. 172.7 
6 29 1 2 Cauc. 166.4 
7 19 1 2 M/A 162.6 
8 22 1 3 M/A 154.9 
9 23 1 2 Cauc. 160 
10 30 4 8 M/A 162.6 
11 31 1 2 Cauc. 171.4 
12 20 0 2 Cauc. 170.2 
13 23 0 2 Cauc. 154.9 
14 23 0 1 Cauc. 144.8 
15 22 1 2 M/A 157.5 
16 21 0 1 Cauc. 170.1 
17 25 0 1 Cauc. 167.6 
19 18 0 M/A 165.1 
20 25 0 1 Cauc. 157.5 
21 22 0 1 Cauc. 171.4 
22 25 0 1 Cauc. 159.4 
23 23 0 1 Cauc. 162.6 
24 35 4 7 Cauc. 168.9 
26 20 1 2 Cauc. 157.5 
27 20 1 2 Cauc. 162.6 

<n> 
Blanks Indicate incomplete study participation 

* 
a 

Pre- Total % Wt. Post-
Pregnant Wt. Gain Parturn 
Wt.(kg.) Gain(kg.) Wt.(kg.) 

51.8 6.25 12.1 52.7 
48.2 16.4 34.0 50.9 
55.9 14.3 25.6 61.4 
47.7 6.6 13.8 49.1 
47.7 20.4 42.8 54.5 
54 16.0 29.0 58.6 
50.9 16.1 31.6 50.9 
44.1 8.9 20.2 
52.3 
50.9 12.5 24.6 52.7 
56.8 22.0 38.7 
59.1 20.0 33.8 61.4 
46.8 
53.6 13.2 24.6 56.8 
53.2 24.1 45.3 61.4 
59.1 
62.7 
52.3 
52.3 18.6 35.6 52.3 
75.0 22.7 30.3 77.3 
39.5 10.7 27.1 
50.0 15.1 30.2 53.6 
63.2 9.7 15.3 61.4 
45.4 15.9 35.0 50.0 
79.5 21.4 26.9 81.8 

ho 
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Figure 3. Distribution of Alcohol Consumption Among Subjects 

Figures 4, 5 and 6 illustrate cigarette, caffeine and alcohol 

consumption prior to pregnancy, throughout and including postpartum. 

All the smokers reduced their cigarette consumption during pregnancy 

and resumed pre-pregnancy levels postpartum* Most caffeine-consumers 

drank less during pregnancy. Some of the subjects continued drinking 

less postpartum, whereas others increased their intake to 

pre-pregnancy levels. Alcohol was consumed in moderate amounts by all 

subjects prior to pregnancy and in lesser amounts during pregnancy. 

No subject drank more than an average one drink daily throughout 

pregnancy. Most subjects increased their alcohol intake postpartum to 

previous levels. 
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Figure 6. Alcohol Intake over Time 

The subjects, as a whole, reported attempts to improve their 

diets. Diet analyses revealed occasional daily sub-RDA levels of 

Vitamin A and C in addition to iron, calcium, thiamine, niacin and 

riboflavin among the study population. One vegetarian consumed levels 

of iron and several B vitamins below the RDA, although Bĵ  status was 

not determined. Approximately one-third of the daily diet records had 

>40% of the calories from fat. The subjects varied widely in total 

weight gains. The subject with the largest weight gain had the lowest 

average daily caloric intake, although her diet was relatively high in 

fat (4 of her 6 diet records had fat intake >40% of calories). One of 

the obese women was allergic to milk products, disliked eggs, and 

commonly ate pasta and beef. The other obese subject ate irregularly, 
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often late at night. She frequently ate meals at fast food res

taurants. 

Change in caloric intake throughout pregnancy is illustrated 

in Figure 7. The majority of subjects show limited variability in 

daily caloric consumption. Three plots dropped below 1000 kcal. and 

can be regarded as atypical. One individual, who increased her 

caloric intake considerably during her last two months of pregnancy, 

had the highest average daily caloric intake as well as one of the 

largest total weight gains. 
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Figure 7. Caloric Intake over Time 



Figure 8 shows maternal weight gain and its relationship to 

ayerage daily caloric intake in a diversely scattered plot. The two 

obese subjects were among the largest weight-gainers, although their 

average caloric intakes were not excessively high* The subject with 

the largest weight gain had the smallest reported average caloric in

take, which may be attributed to atypical recording days or incomplete 

diet reporting. 

Average daily caloric intake and average number of cigarettes 

consumed per day are plotted in Figure 9. The three highest caloric 

intakes were smokers, whereas the two lowest values were non-smokers. 
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Figure 10 illustrates the change in number of cigarettes 

smoked in relation to the change in caloric intake throughout the last 

four months of pregnancy. Three subjects appear to change caloric 

Intake directly with cigarette consumption, and another subject 

maintains consumption of calories and cigarettes within a fairly 

narrow range. The other two subjects show fluctuation of consumption, 

although a linear pattern does emerge. 

The relationship between average daily caffeine consumption 

and average daily caloric intake is graphically depicted in Figure 11. 

The largest caffeine consumer had one of the smallest average caloric 

intakes. 
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Average alcohol consumption is compared with average caloric 

consumption in Figure 12. The caloric intake of the three highest 

alcohol consumers was greater than the majority of subjects. 

Figure 13 shows change in protein consumption throughout preg

nancy. The patterns appear to closely follow caloric intake. 

A graphical representation of maternal weight change from 

pre-pregnancy to postpartum is provided in Figure 14. All the sub

jects, including the two obese individuals, follow similar patterns of 

weight gain. Postpartum weight approximated pre-pregnant weight for 

most of the subjects. 
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Retrospective estimations of alcohol, caffeine and cigarette 

consumption were compared with prospective records. Chi-square 

analysis results are shown in Table 2. The two data sets were not 

different for cigarettes or alcohol. They were significantly 

different for caffeine consumption data. Retrospective caffeine 

estimations were higher than records for seven subjects, lower than 

records for five subjects and identical to the records for one 

individual. 
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Table 2. Comparison of Estimated Retrospective Consumption with 

Prospective Records. 

Variable Number 
Chi-square 

Value P 

Cigarettes 6 0.72 n • s • 

Caffeine 13 121.5 pC.OOl 

Alcohol 6 2.99 n.s. 

Infant Data 

A summary of infant characteristics is provided in Table 3. 

There were 8 males and 12 females. Gestational age range from 34 

weeks to 42.5 weeks, with 39.6 as the mean and 39.8 as the median. 

Birthweights ranged from 2486 grams to 3910 grams with 3319 the mean 

and 3296 the median. There was one SGA infant and 6 LGA infants 

(Lubchenko et al., 1963). 

Supine length ranged from 44.2 cm to 58.7 cm. The mean length 

was 51.1 and the median was 51.6 cm. 

Head circumference ranged from 32.0 cm to 36.0 cm with 34.5 

the mean and 34.5 the median. Sum of skinfold measurements was used 

to represent subcutaneous fat since the variance among skinfold 

measurements was low. 

The interaction between maternal cigarette smoking and infant 

birthweight is represented by Figure 15. The largest consumer of 

cigarettes had the heaviest infant who was also one of the longest 



Table 3. Infant Data 

Gest. Birth- •JU Supine 
FOC SSFT ID Sex Age Wt.(kg.) Wt./G.A. Length FOC SSFT 

1 M 39.0 3182 AGA 49.8 35.1 24.5 
2 F 41.5 3693 LGA 52.7 35.8 25.0 
3 F 38.5 3395 LGA 52.1 35.7 36.0 
4 F 38.5 2741 SGA 48.3 32.6 22.5 
5 F 38.0 3145 AGA 51.5 34.2 24.5 
6 M 41.5 3523 AGA 53.3 35.4 26.5 
7 F 39.0 3267 AGA 50.2 33.6 27.0 
8 M 34.0 2486 AGA 44.2 32.0 23.5 
10 M 37.0 3310 LGA 50.0 34.4 29.5 
11 M 40.0 3807 LGA 53.3 35.1 35.0 
12 M 41.0 3910 LGA 54.0 34.9 25.5 
14 F 42.5 3295 AGA 50.4 34.5 31.0 
15 F 40.0 3366 AGA 52.5 36.0 30.5 
20 F 42.0 3409 AGA 58.7 33.6 24.0 
21 M 40.0 3293 AGA 53.2 34.1 24.5 
22 F 39.0 3210 AGA 45.1 34.0 21.0 
23 F 38.5 3295 LGA 49.1 36.0 28.0 
24 F 40.0 3075 AGA 49.5 33.4 23.5 
26 F 41.0 3395 AGA 51.6 33.9 27.5 
27 M 40.0 3579 AGA 52.6 35.6 30.5 

AGA = appropriate-for-gestatlonal-age 
SGA = small-for-ge8tational-age 
LGA = large-for-gestational-age 

Frontal-Occipital Circumference 

Sum of Skinfolds 



39 

o-vz-i—a op CP 

Infant Birth weight (g.) 

Figure 15. Cigarettes vs. Birthweight 

4000 

infants. The weights of the other smokers' infants increased as the 

number of cigarettes smoked decreased. All but two non-smokers' 

infants weighed more than 3200 grams, with the exception of one SGA 

infant and a 34 week infant who was AGA. 

Figure 16 shows that caffeine consumers of more than an 

average 200 mg./day, two of whom were smokers, had infants with birth-

weights less than 3200 g. The other individuals, with the exception 

of one subject, consumed less than an average 100 mg. caffeine per 

day, and their infants weighed at least 3180 g. The smokers were 

scattered throughout the plot. 
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Figure 16. Caffeine vs. Birthweight 

Figure 17 shows the relationship between alcohol and birth-

weight. Although none of the subjects drank heavily, the 3 highest 

alcohol consumers had infants with birthweights larger than 3200 g. 

The relationship between maternal weight gain and infant 

birthweight is shown in Figure 18. There appears to be a linear 

correlation for the majority of subjects. 

Figure 19 shows the relationship between the average number of 

cigarettes consumed each day and the sum of skinfold thicknesses 

(SSFT) of the infant. There is wide variability for the infants of 

the non-smokers. The subjects with the smallest pre-pregnant weight 

of 39.5 kg. had the infant with the smallest SSFT, and the SGA infant 

had the next smallest SSFT. The largest SSFT's were LGA infants. 

o = Smoker 

a = Non-smoker 

A 
A 

° * * o 
iy/_ , O—-A , 
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Figure 18. Maternal Weight Gain vs. Birthweight 
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Figure 19. Cigarettes vs. Infant Skinfolds 

SSFT's for smokers increased as the number of cigarettes smoked 

decreased, again with the exception of the largest cigarette smoker. 

Average daily caffeine consumption and Infant SSFT are plotted 

in Figure 20. Again the smallest SSFT corresponds to the subject with 

the smallest pre-pregnant weight, and the largest SSFT infants were 

LGA. In each case, their mothers were low caffeine-consumers. The 

three individuals consuming the largest average daily caffeine amounts 

had infants with the smallest SSFT's. 

Average alcohol consumption is plotted against SSFT in Figure 

21. The largest alcohol consumers had infants with SSFT's less than 

26 mm. With one exception, abstainers had infants with SSFT's less 

than 28 mm. 
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Figures 22 and 23 illustrate significant relationships between 

the variables through path analysis diagrams. Pre-pregnant con

sumption of cigarettes, caffeine and alcohol were each predictive of 

consumption during pregnancy for all subjects. First trimester 

alcohol consumption also increased with maternal age. Maternal 

pre-pregnant weight was highly predictive of maternal weight at term. 

There were no relationships between maternal and infant factors. 

When the two obese subjects were excluded from the analysis, 

several additional relationships emerged. Decreased caffeine con

sumption at the outset of pregnancy positively affected birthweight, 

and birthweight decreased with caffeine consumption increase during 

second and third trimesters. Mexican-American women had smaller 

infants as well. Maternal weight at delivery positively correlated 

with birthweight and supine length. 
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CHAPTER 5 

CONCLUSIONS 

The study population, with few exceptions, altered their con

sumption of cigarettes, caffeine and alcohol during pregnancy. The 

most apparent change occurred at the outset and in the first tri

mester. This reduced intake was maintained throughout second and 

third trimesters, with limited variability. Any changes within the 

last two trimesters were not determined to be statistically signifi

cant. Postpartum inquiries revealed the resumption of higher intake, 

generally at pre-pregnancy levels. 

Cigarette smoking was decreased by all smokers, although no 

one stopped completely. Two subjects continued to smoke a pack each 

day throughout their pregnancies. All the individuals increased their 

postpartum smoking to approximate pre-pregnancy levels. 

In comparing daily caloric intake within the group, three of 

the seven smokers had the highest average intakes. This data agrees 

with findings by both Haworth (1980) and Higgins et al. (1972) that 

there is greater energy consumption in smokers. 

Nausea was more prevalent in non-smokers than smokers. Mild 

nausea typified the feelings of smokers, whereas non-smokers exper

ienced more severe nausea and vomiting. A study by Hook (1976) found 

similar results. 
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Birthweights for infants of smokers increased as smoking was 

reduced, with one exception. This infant was the heaviest and one of 

the longest. An outlyer may be expected in such a small sample. All 

the non-smokers' infants weighed more than 3200 g., except an SGA 

infant and a 34-week infant. 

Caffeine consumption was reduced by all but one individual. 

Coffee intake was primarily decreased. Tea and cola were maintained 

but in slightly lesser amounts. Most of the subjects changed their 

postpartum levels back to pre-pregnancy levels. 

The subjects who consumed more than an average 200 mg./day 

caffeine had infants weighing less than 3200 g. This included two 

smokers and may indicate additive effects of the two substances. 

Although the subjects could be categorized as abstainers and 

moderate drinkers, reduced alcohol intake was observed as well. No 

one drank more than an average one drink per day during pregnancy. 

Again, pre-pregnancy levels were resumed after birth of the infants. 

Changes in appetite and food preferences occured during preg

nancy, and most subjects attempted to improve the quality of their 

diets. Both caloric intake and protein intake of individuals showed 

limited variability throughout pregnancy. 

Maternal weight gain followed a similar pattern for all sub

jects, including the two obese subjects. The majority of individuals 

reached pre-pregnancy weight status within six months postpartum. 

A path analysis revealed significant relationships between 

several parameters. For the non-obese group, caffeine consumption 

during pregnancy was predictive of depressed birthweight, which 



coincides with the work of Mau and Netter (1974). Maternal weight at 

delivery was associated with both infant birthweight and supine 

length. Mexican-American women had smaller infants, although nutri

tional status did not appear to contribute. The inclusion of the 

obese subjects concealed the maternal-infant associations. 

The postpartum follow-up found no difference between prospec

tive records and retrospective estimations for either cigarette or 

alcohol usage. The data sets were significantly different for caf

feine. Daily fluctuation of caffeine intake and variety of sources 

could account for a lack of association between caffeine data. 

Of course, a larger sample size would be necessary to provide 

adequate variability for the parameters of interest. Based on 

cigarette consumption data, it is predicted that ~190 subjects would 

provide an adequate sample size, although it may be necessary to 

specifically recruit alcohol-consumers (Feinstein, 1975). Both 

moderate and heavy alcohol consumers are needed to differentiate 

between potential effects of alcohol ingestion at each level. Varied 

socioeconomic status and education would additionally allow pre

dictability of social and environmental factors, although recruitment 

sources should be limited to conserve resources. Obese smokers within 

the study population could assess interactions between obesity and 

smoking, and possible detrimental effects on fetal growth. Signi

ficant differences among skinfold measurements of smokers' infants and 

non-smokers' infants could also be revealed in a larger group. 
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Due to decreased caffeine intake, subjects could be asked what 

drinks have replaced caffeine in their diets. Awareness of foods con

taining caffeine could also be explored, especially types of soft 

drinks. More complete record keeping would include quantifying 

chocolate intake, since an average size chocolate bar contains 25 

mg. of caffeine (Gilbert et al., 1976). This chocolate consumption 

could contribute a significant amount to the diet as it is commonly 

craved by pregnant women. Further exploration of the relationship 

between caffeine consumption and diet could also be pursued. 

Several diet records within each month would more accurately 

characterize an individual's diet and minimize atypical reporting. 

It must be emphasized that self-reporting requires a standardized 

protocol and in-depth instructions to the participants due to inherent 

recall lapses, false information and conservative estimations. 

Recollection of a "typical" pre-pregnant daily diet would additionally 

provide an evaluation of dietary change. 

In conclusion, the results of this preliminary study further 

emphasize the need for a large prospective study of these specific 

social drugs - cigarettes, caffeine and alcohol - and their interac

tion during pregnancy. 



APPENDIX 

DATA COLLECTION 

FORMS USED IN STUDY 
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SUBJECT'S CONSENT 

Title: A Preliminary Study of the Interaction Between Cigarettes, Caffeine, 
Alcohol and Diet During Pregnancy. 

I am being asked to participate In a study of some factors which may affect 
growth of the fetus. I understand that women who smoke during pregnancy are 
found to have slightly smaller babies than non-smokers. Very little is known 
about how a mother's consumption of alcohol, coffee and other caffeine-
containing beverages affect growth of her baby. It is Important to know how 
alcohol, caffeine and tobacco used by pregnant women are related and how 
these three practices work together to affect growth of the baby before birth. 

I agree to answer a questionaire concerning my attitudes and beliefs about 
smoking, alcohol and caffeine use. I also agree, on three days each month 
of my pregnancy, to keep a record of alcoholic beverages, cigarettes and 
caffeine-containing foods, medicines and beverages consumed during those 
days. In addition, I will provide dietary information once a month. These 
forms and instructions for completing them will be provided by the study 
investigator. 

I understand that I am being asked to allow some simple measurements to be 
made on my baby In the hospital within 72 hours of birth. The measurements 
will consist of height, weight, circumference of both legs and arms as well 
as head and chest, and thicknesses of several folds of skin. There is no 
pain or discomfort associated with any of these measurements, and there are 
no complications of the measurements. 

I realize that there will be no direct benefit to me or my baby. My par
ticipation in this study may help doctors learn how smoking, alcohol and caf
feine consumption are related in pregnancy and how these practices affect 
the growth and health of the fetus and newborn baby. 

If I decide to participate in this study, my name and that of my child will 
be kept confidential at all times. No charges will be made for these studies. 
The nature, demands, risks and benefits of the project have been explained to 
me and I understand what my participation Involves. Furthermore, I understand 
that I am free to ask questions and withdraw from the project at any time 
without affecting my medical care. 

I also understand that this consent form will be filed in an area designated 
by the Human Subjects Committee with access restricted to the principal 
investigator or authorized representatives of the particular department. 

Signature of Participant Date 

I have carefully explained to the subject the nature of the above project. I 
hereby certify that to the best of my knowledge the subject signing this con
sent form understands clearly the nature, demands, benefits and risks involved 
in study participation. 

Investigator's Signature Date 



Name ID Code 
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Ag® Prepregnant Weight Height 

Number of Children Number of Previous Pregnancies 

Ethnic Group 

Do you work? If so, what is your occupation? 

1. Prior to pregnancy, did you smoke cigarettes? 

never for how many years ?_ 
filtered? non-filtered? 

2. Before pregnancy, how many cigarettes did you usually smoke per day? 

none 1 to 5 5 to 10 10 to 20 pack or more 

3. Since you became pregnant, how many cigarettes do you usually smoke 
per day? 

none 1 to 5 5 to 10 10 to 20 pack or more 

4. Do other members of your household smoke? 
If 30, who? 

5. Prior to pregnancy, estimate your daily intake of the following 
beverages: 

caffeine-containing coffee none 1 to 2 cups 3 to 5 more than 5 
tea (hot or iced) none 1 to 2 cups(or glasses) 3 to 5 more than 5 
cola soft drinks none 1 2 to 3 4 or more 

6. Since you became pregnant, what is your average daily intake 
of these beverages? 

caffeine-containing coffee none 1 to 2 cups 3 to 5 more than 5 
tea(hot or iced) none 1 to 2 cups(or glasses) 3 to 5 more than 5 
cola soft drinks none 1 2 to 3 4 or more 

7. Prior to pregnancy, estimate your weekly intake of the following 
alcoholic beverages: 

beer none 1 bottle or can 2 to 3 4 to 5 6-pack or more 
wine none 1 glass 2 to 3 4 or more 
liquor none 1 drink 2 to 3 4 or more 



8. Since you became pregnant, estimate your weekly intake of the 
following alcoholic beverages: 

beer none 1 bottle or can 2 to 3 4 to 5 6-pack or more 
wine none 1 glass 2 to 3 4 or more 
liquor none 1 drink 2 to 3 4 or more 

9. List any medication that you have been taking since becoming 
pregnant. 

Type Reason for Use 

10. List any vitamin supplements that you have been taking since 
becoming pregnant. 

11. Have you experienced any changes in appetite since you became 
pregnant? If so, explain. 

12. Have you changed your usual food intake since becoming pregnant? 
Please explain. 

13. Have you experienced any food cravings? If so, explain. 



14. Have you had cravings for any other Items? 
55 

15. Have you experienced any nausea? 

Type (include time of day) 

16. Pregnant women often find that many people (friends, relatives and 
others) give them advice about what to eat and what not to eat 
while pregnant. What advice have you received? 

Person Content 

17. From what sources, if any, have you received health care infor
mation about your pregnancy? Please be as specific as possible 
about source and content. 

Source Content 

If so, to what extent? 

Treatment 

18. Have you heard any information about cigarette smoking during 
pregnancy? 

Content Source 
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19. Have you heard any Information about caffeine consumption during 
pregnancy? 

Source Content 

20. Have you heard any Information about alcohol consumption during 
pregnancy? 

Source Content 

21. Do you Intend to breastfeed your baby? yes no 



ID Code For each of the following days, record the number of the following items 
that you consume: 

Month Date 

Number consumed: 

Date 

Number consumed: 

Date 

Number consumed 
Cigarettes filtered 

non-filtered 

Coffee (8 oz. cup) decaffeinated 
caffeine-containing 

brewed 
instant 

Tea (8 oz. cup) 

Soft drinks 
(8 oz. glass) 

Alcohol 

regular 
instant 
herb 

cola 
non-cola 

brand brand brand 

beer (12 oz. can or bottle) 
wine (3 oz. glass) 
liquor (1 oz.) 

Hot chocolate (8 oz. cup) 

Chocolate milk (8 oz. glass) 

List any medication that you have taken 
since your last recording day. 

Comments: 



Name 

Please estimate your dally Intake of the following: 

During Pregnancy 

Cigarettes 

Coffee (8 oz. cup) 

Tea (8 oz. cup) 

Soft drinks 
(8 oz. glass) 

Alcohol 

Number consumed: 

Current Intake 

Number consumed 

filtered 
non-filtered 

decaffeinated 
caffeine-containing 

brewed 
instant 

regular 
instant 
herb 

cola 
non-cola 

beer (12 oz. can or bottle) 
wine (3 oz. glass) 
liquor (1 oz.) 

brand brand 

Hot chocolate (8 oz. cup) 

Chocolate milk (8 oz. glass) 

What is your current weight? 

Are you breastfeeding your baby? 
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NEONATE DATA 

(1) - (15) 
CODE TYPE PERIOD CARD DATE 

_ (16) - (29) 
BIRTHDATE SEX GEST. AGE 1 - SGA 

BY DATES 2 - AGA 
3 - LGA 

(30) - (31) 
BLANK 

. . . (32) - (44) 
BIRTHWEIGHT SUP L C-R L FOC 

(45) - (46) 
BLANK 

L (47) - (61) 

R . . . . . (62) -(76) 
M£C UEL LAL MTC MCC 

(77) - (78) 
BLANK 

L . . . (79) - (90) 

R (91) - (102) 
BICEP TRICEP SUBSCAP ABDOM 
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