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Abstract

Healthy pregnant women can follow the American College of Sports Medicine (ACSM) exercise recommendations for the general population. Studies demonstrate that exercise during pregnancy improves maternal health and decreases her risk of disease; for example, maternal exercise lowers blood pressure, improves self-esteem and muscle function, normalizes weight gain, and decreases risk of complications during labor and delivery. Exercise during pregnancy is associated with improved pregnancy outcomes and normalized birth weight as well. Although current findings demonstrate a positive association between exercise during pregnancy and fetal health, many women who exercise during pregnancy were active prior to pregnancy as well. Therefore, it is unclear if the positive fetal association is due to exercise during the pregnancy or due to the fitness and exercise of the mother prior to pregnancy. Due to this gap in knowledge, this research project will determine the association of maternal pre-pregnancy and during pregnancy exercise and its influence on birth weight. Based on current research, I hypothesize women active pre- and peri- pregnancy will have children of lower birth weights, still within the normal birth weight range, relative to the birth weight of inactive women. In order to answer this question, healthy pregnant women were recruited for an exercise intervention study at 13-16 weeks gestation. All women were consented, completed questionnaire, randomized to exercise or control group), and allowed us to access birth records.  Additionally, all participants completed a modifiable physical activity questionnaire regarding their activity three months prior to pregnancy as well as during pregnancy. Based on this pre-pregnancy physical activity information as well as group assignment, women were classified into 4 group, as follows: women active before and during pregnancy (A/A group), women active pre- but inactive during pregnancy (A/I), women inactive before but active during pregnancy (I/A group), and women inactive before and during pregnancy (I/I or control group).  Alpha level was set a priori at 0.05 and multiple ANOVAs were performed to determine significant differences between groups. There are no significant differences in maternal demographic measures. There are no differences in birth weight or length measures between groups, regardless of exercise prior to or during pregnancy. These data suggest exercise prior to and during pregnancy is safe and does not adversely influence growth of the fetus in utero. Exercise prior to as well as during pregnancy is safe for overall fetal growth and development.















Chapter 1:  Introduction
	Over the years exercise has shown to have a strong impact on one’s health.  
Fitness level has an inverse relationship with all-cause mortality 1.  According to the 2008 Physical Activity Guidelines for Americans, the recommended amount of exercise for the average adult is 150 minutes of moderate-intensity aerobic activity every week in combination with muscle-strengthening activities on two or more days a week that work all of the major muscle groups such as the legs, back, chest, shoulders, arms.1 The second option is one hour and fifteen minutes of vigorous-intensity aerobic activity every week in combination with two or more days of muscle-strengthening activity.  The third option is an equal mix of moderate and vigorous aerobic activity each week and two or more days of muscle strengthening exercises.  Regular physical exercise has been proven to prevent modifiable risk factors such as diabetes mellitus, hypertension, and dyslipidemia.  Physical activity and exercise as suggested by the 2008 Guidelines is associated with reductions in the incidence of cardiovascular disease and mortality4.  
Exercise for pregnant women is a current topic of interest for researchers.  Previously, women were encouraged not to participate in physical activity for fear of possible complications to both the mother and fetus2. However, current research suggests that healthy pregnant women can abide by the exercise recommendations for the general population2.  Exercise during pregnancy lowers blood pressure, improves self-esteem and muscle function, limits weight gain (which decreases the risk of gestational diabetes), and has been suggested to aid in an easier delivery and labor12. 
This research project focuses on the association of pre-pregnancy activity level as well as activity level during pregnancy with birth weight and length.  In order to answer this question, we are comparing four groups: women active before and during pregnancy (AA group), women active before and inactive during pregnancy (AI), women inactive before pregnancy and active during (IA group), and women inactive before and during pregnancy (II or control group).  Based on current research, I hypothesize that the AA group will have lower birth weights, within the normal range for birth weight, relative to the other three groups (AI, IA and II).
This study is delimited by women with singleton pregnancy with obstetric provider clearance for participation in physical activity; between the ages of 18 and 40; a body mass index (BMI) 18.5-34.9; gestational age > 13 weeks; not currently using alcohol, tobacco, recreational drugs, or medications for mental health disorders; and not currently meeting any of the contraindications to exercise in pregnancy as outlined by the American College of Sports Medicine (ACSM) and American Congress of Obstetrics and Gynecology (ACOG) guidelines (Table 1). This study is limited by its sample due to the location of the study, eastern North Carolina; the location and type of facility where the protocol will occur; the availability of access to the birth measures; accuracy of measurements taken; and lastly, by the compliance and retention of study participants. 
	Absolute Contraindications to 
Aerobic Exercise During Pregnancy
	Relative Contraindications to 
Aerobic Exercise During Pregnancy

	Hemodynamically significant heart disease
	Severe anemia

	Restrictive lung disease
	Unevaluated maternal cardiac arrhythmia

	Incompetent cervix/cerclage
	Chronic bronchitis

	Multiple gestation at risk for premature labor
	Poorly controlled type I diabetes

	Persistent second or third trimester bleeding
	Extreme morbid obesity

	Placenta previa after 26 weeks gestation
	Extreme underweight (body mass index <12)

	Premature labor during the current pregnancy
	History of extremely sedentary lifestyle

	Ruptured membranes
	Intrauterine growth restriction in current pregnancy

	Pregnancy induced hypertension
	Poorly controlled hypertension/preeclampsia

	
	Orthopedic limitations

	
	Poorly controlled seizure disorder

	
	Poorly controlled thyroid disease

	
	Heavy smoker


Table 1. Contraindications to aerobic exercise during pregnancy. Adopted from ACSM's guidelines for exercise testing and prescription. p. 185. 1
Definitions of Key Terms:
Exercise Training = exercise protocol utilizing the FITT principle (frequency, intensity, 
type, and time of activity) across an extended time period (i.e. 20 weeks) 
Aerobic training (AT) = cardiovascular exercises completed on a treadmill or elliptical 
machine, for example, with the purpose of achieving and maintaining an elevated heart rate within an individual’s target heart rate zone
Resistance training (RT) = strength exercises completed on Cybex machines, with 
resistance bands, or with light dumbbell weights, with the purpose of achieving or maintaining muscle tone; also accompanied by intermittent changes in heart rate 
Circuit training (CT) = exercise training protocol combining aerobic and resistance 
programs
Chronic exercise = exercise sessions repeated regularly during the week and for a 
prolonged period of time, thus allowing a physiological training adaptation to exercise 
Birth weight (BW) = measured immediately after birth occurs, reported in grams; normal 
range is 2500-4000 grams.
Gestational weight gain (GWG) = amount of weight gained (in pounds) during 
pregnancy; measured as weight prior to delivery minus pre-pregnancy weight.

Chapter 2: Literature Review

	The goal of this research project is to determine if pre-pregnancy activity has an effect on the birth weight outcomes when combined with activity level during pregnancy.  Current literature regarding physical activity during pregnancy suggests there is an effect on the mother and fetal, however there is a gap regarding the potential influence of pre-pregnancy activity on fetal growth. Therefore, our aim is to determine if there is an association between activity level prior to pregnancy and birth weight, as an indicator of fetal growth.  We hypothesize that pre-pregnancy activity, in addition to activity during pregnancy. We expect the AA group will have a lower birth weight outcome (more consistently, but in normal birth weight range) relative to the AI, IA and II infants. 
Aerobic Exercise During Pregnancy
	Although some women refrain from exercising during pregnancy, current research has shown that healthy, low-risk, pregnant women (i.e. those who have consulted their physician and been cleared) experience health benefits from exercise. Similar to non-pregnant women, pregnant women that exercise also experience a decrease in resting blood-pressure and heart rate, as well as an increase in insulin sensitivity 14,15.
Regular aerobic exercise during pregnancy, for example, can decrease heart rate at rest and during exercise, which is indicative of a higher fitness level14.  Some components of fitness that are improved as a result of chronic exercise during pregnancy include peak power output, enhanced fat oxidation, and increased exercise endurance14.  Other maternal benefits from exercise throughout gestation are: reduction of pregnancy discomforts, as well as decreased risk of gestational diabetes, type II diabetes, and chronic hypertension 10,15.  In addition, women who participated in physical activity have a lower risk for premature delivery 11.  While moderate intensity exercise during pregnancy should be encouraged, there is still debate about the benefits versus risks of vigorous activity while pregnant.  In two studies, vigorous activity was associated with a higher risk of pre-eclampsia, high blood pressure and fluid retention, and is the second leading cause of maternal death 14,15.  Another concern with vigorous exercise while pregnant is that uterine blood flow for fetus and placenta will be attenuated and can lead to hypoxia 6. Therefore, the current recommendation for pregnant women is to participate in moderate intensity exercise. 
Moderate exercise is defined as any activity that causes small increases in breathing or heart rate 15.   It is recommended that moderate exercise be done for at least thirty minutes or more of activity per day, such as brisk walking, biking, gardening, etc. Contraindications to exercise during gestation include:  heart or lung disease, high blood pressure before pregnancy (consult physician), cervical incompetence, and placenta Previa 5 (Table 1).  
Aerobic Exercise Training and Offspring Body Size 
Besides maternal health benefits from participating in regular physical activity during pregnancy, research has demonstrated the fetus may benefit as well. For example, women who had an active lifestyle and exercised during pregnancy gave birth to lighter weight babies 14.  Although neonates exposed to maternal exercise in utero were lighter, birth weight was in the normal range, and the difference was due to lower percent body fat14.   In one study by Clapp et al., athletes who continued a vigorous resistance-training regimen throughout pregnancy showed a decrease in birth weight due to reduction of fat mass with no impact on lean mass 7. Evidence of adverse effects on fetal growth have only been associated with chronic vigorous exercise during pregnancy coupled with inadequate nutritional intake 11.  Conversely, five-year-old children of exercising mothers demonstrated normal body growth and were leaner than the children not exposed to maternal exercise in utero 17.  These findings suggest the positive impact of exercise during pregnancy persists into childhood.  On the other hand, sedentary mothers who began a moderate resistance training program during pregnancy presented a higher birth weight, which was due to an increase in lean mass 7. Additionally, other factors that need to be better controlled in future studies is intensity level of exercise (moderate vs. vigorous) as well as training level prior to pregnancy. It is of importance to note that maternal diet can have a moderating effect on exercise-induced adaptations and also changes in fetal measures; though little research has been done in this area 7.  The influence of maternal diet during pregnancy may account for the variability in previous studies on birth weight. Evidence suggests that it is not just the exercise that impacts birth weight, but rather the adiposity of the mother that has a strong association with birth weight 7. Besides diet, maternal fitness/activity level prior to pregnancy, as well as activity during pregnancy can influence birth weight outcomes.
Aerobic and Resistance Training During Pregnancy
	Results have varied regarding the effects of circuit (aerobic and resistance) training during pregnancy and birth weight outcomes.  One study showed no significant difference in birth weight between the groups aerobic + resistance training, aerobic only, and no exercise during pregnancy3,18. However, since group classification was based on participant self-reporting their activities during pregnancy, there may be recall bias. Another study found no association between intensity and type of maternal exercise and birth weight3. However, there is a strong and positive association between maternal body weight and birth weight and length in the control group, but not the training groups3.  These findings coincide with research that shows maternal obesity can have an impact on birth weight7.  Further, a greater maternal BMI and gestational weight gain is associated with increased birth weight12.  An increased birth weight increases infant risk for type II diabetes and other chronic diseases later in life 12.  It may be possible to reduce a child’s risk of excessive birth weight, and later chronic diseases, through regular exercise during pregnancy 14. It is clear, further research needs to be done with a randomized controlled trial design in order to determine if there are differences in birth weight based on maternal exercise before and during pregnancy. 
Summary
Based on current research, it is now accepted that moderate intensity physical activity is safe during pregnancy. Different modes of activity throughout gestation have been shown to be safe and efficacious for mother and fetus. Furthermore, moderate activity is recommended for improved maternal and fetal health such as, prevention of chronic diseases, normalized weight measures of offspring. Current research is based on self-reported activity rather than controlled exercise intervention models. Therefore, research is needed to determine if activity prior to pregnancy, as well as pre-pregnancy BMI influences fetal, and/or neonatal outcomes. The proposed research will begin to address these unanswered questions by determining if the activity prior to and during pregnancy influences fetal growth, as indicated by birth weight.


Chapter 3:  Study Design and Methods
Participants
We will recruit women with a low-risk, singleton pregnancy and have been cleared by a physician to participate in exercise to participants in the Enhanced Neonatal Health And Neonatal Cardiovascular Efficiency Developmentally (ENHANCED) by Mom study. We will recruit women between 13 to 16 weeks gestation.  Participants will be included if they are currently inactive, which is < 30 minutes, <3 days a week of moderate intensity exercise.  Purposeful exercise does not include household chores, occupational activities, recreational activities, or leisure time activities.  Participants must be between 18 and 40 years old, with a BMI between 18.5 - 34.9.  
Women will be excluded form the study if they use any alcohol, tobacco, recreational drugs, or other health medication during the pregnancy.  Participants will also be excluded from the study if they meet any one of the contraindications to exercise during pregnancy the ACSM guidelines outlines1. Participants with pre-existing type 1 or type 2 diabetes mellitus, hypertension, or other cardiovascular disease will not be allowed to participate in the study. If a participant is diagnosed with gestational diabetes mellitus during her pregnancy, she will remain in the study, but her results will be analyzed separately.  Participants with any pre-existing diseases that can affect fetal development, such as HIV, AIDS, or lupus, will be excluded from the study. Informed written consent will be obtained from each participant prior to enrollment, and all protocols have been approved by the East Carolina University Institutional Review Board. 

Procedure
Recruitment fliers are placed at local obstetrics/gynecology clinics to recruit participants. Inclusion-exclusion card will be used by obstetric clinic staff to inform eligible patients about the study.  Interested participants that meet the inclusion/exclusion criteria will be enrolled in the study and will complete a treadmill test to determine individual target heart rate (THR) zones. After treadmill testing, participants complete 1 repetition maximum (1RM) testing on Cybex machines and the modified physical activity questionnaire (MPAQ).  Participants are then randomized into one of four groups: aerobic training, resistance training, circuit training, or control. 
In order to improve retention of this longitudinal exercise intervention study, participants choose three days to attend supervised exercise sessions between 7:00 a.m. and 7:00 p.m. Participants will be contacted by phone and email to remind them of their exercise appointment time. Maternal heart rate (HR) and blood pressure (BP) will be assessed before and after exercise session. The MPAQ will also be completed a second time at the end of pregnancy. Upon notification of birth, delivery information will be recorded regarding gestational age at birth, gender, body morphometrics (weight, length, head and abdominal circumferences), ponderal index, and BMI.
Maternal Questionnaire and Exercise Protocol
Activity Questionnaire
The MPAQ will be used to assess maternal physical activity levels at enrollment and 36 weeks in order to ensure that a) participants meet previously sedentary lifestyle prior to enrollment and b) participants are not exceeding activity levels of their respective assigned group. This questionnaire inquires about physical, occupational, and leisure-time physical activities occurring during the 9 months of pregnancy as well as 3 months prior (12 months total). This questionnaire was chosen based on its validity and reliability in pregnant populations as well as its ability to adequately assess activity levels. 
 Exercise Protocol
	All groups, including controls, will begin with a 5-minute treadmill warm-up <2.0 mph followed by their assigned 45-minute protocol. THR for the three exercise protocols will be approximately 60-80% of VO2 based on peak treadmill test. THR will be monitored using a Polar FS2C heart rate monitor and will be maintained in the range determined by pre-exercise treadmill test, but not to exceed THR zones validated for overweight and obese pregnant women. Moderate intensity will be maintained using the Borg scale of perceived exertion; a goal of 12-14 will be used for moderate intensity. THR for the control group is <50%VO2, below THR zones of pregnant women and <10 RPE. In order to follow established guidelines, a two-week period will be initiated to allow for participant adaptation to training session duration. Participants will begin the first week with 15 minute training sessions, increase to 30 minutes the second week, and complete the adaptation period with 45 minute training sessions starting the third week and continuing throughout the remainder of the program.   
	The aerobic training group (AT) will perform treadmill, elliptical, or bicycle exercise for a 45-minute workout. Treadmill grade will be maintained at 0% and workout speed will be <3.0 mph. Elliptical and bicycle settings were based on the individual’s pre-determined THR zone and physical ability. 
The resistance-training group (RT) will perform 45 minutes of various resistance exercises. Seated Cybex machine exercises will consist of leg extension, leg curl, shoulder press, chest press, triceps extension, and latissimus dorsi pull down. Light dumbbells will be used for bicep curls, lateral shoulder raises, and front shoulder raises. A resistance band of moderate tension may be used as an alternative method for these exercises if the participant is unable to lift the minimal load on a given Cybex machine. Core exercises will be completed on exercise ball for stability or on a yoga mat. Examples of safe core exercises during pregnancy include: standing trunk rotations, opposite arm/leg raise, bridges (butt raises), seated side bends, and seated stability ball or standing pelvic tilts. Three sets of 15 repetitions will be completed at a moderate resistance per ACSM guidelines for resistance training in pregnant individuals. An RPE of 12-14 will be used to maintain moderate intensity.  
The circuit-training group (CT) will perform treadmill and resistance exercises, devoting equal time to each. After treadmill warm-up participants will rotate between 4.5 minutes of RT and AT, for a total of 5 circuits. RT exercises will be 1 set of 15 repetitions and AT will be treadmill speed <3.0 mph with 0% grade. RT exercises will consist of those used in the RT group, with moderate intensity maintained between 12 and 14 RPE. This continual switch will help maintain the participant’s HR in the appropriate THR zone throughout the exercise duration. 
The control group will perform 45 minutes of stretching and breathing exercises. Stretches will target shoulders, triceps, legs, chest, and back. Breathing exercises will combine stretches with inhalation and exhalation techniques. A combination of seated, standing, and mat exercises will be included. The goal is to keep the THR well below the training threshold and the RPE <10.
Neonatal (Birth) Measurements	
Neonatal measures will be completed by labor and delivery nurses and are therefore blinded to participant group and study protocol. From birth records we will record gestational age (weeks), gender (M/F), baseline heart rate (bpm), birth weight (lbs. & oz.), birth length (in.), head and abdominal circumferences (cm.), ponderal index (kg/cm3), BMI (kg/m2), and Apgar scores. 
Statistical Analyses 	
Data from participants not meeting adherence rates of 90% were excluded from statistical analyses. The level of significance set a priori at p < 0.05 for all analyses. Independent t-tests were first completed to determine initial significance between active and inactive before pregnancy grouping.  No significant difference was found.  Univariate analyses of variance (ANOVA) and multivariate analyses of variance (MANOVAs) were completed on all variables between the 4 groups: AA, AI, IA, II. Maternal measurements analyzed included maternal age, height, pre-pregnancy weight, pre-pregnancy BMI, gravida, and parity. Neonatal measurements analyzed included birth weight, length, gestational age, Ponderal index, and 1 and 5 minute APGAR scores at birth. All analyses were completed with StatView software.



Chapter 4 – Results
Based on self-reported activity, women were classified as active or inactive before pregnancy; based on exercise protocol of the study, women were classified as active or inactive during pregnancy. This classification provided seventy-eight participants that were healthy, non-smokers, with singleton pregnancies.  There are no significant differences in maternal demographics (age, height, pre-pregnancy weight, pre-pregnancy BMI, gravida, and parity) between the four groups (See Table 1).
[image: ]Table 1: Maternal Participant Demographics. There are no statistical differences in maternal demographic variables between groups. AA=Active Pre-Active During; AI=Active Pre, Inactive During; IA=Inactive Pre, Active During; II=Inactive Pre & During Pregnancy. 

There are no significant differences in neonatal measures (gestational age, neonatal BMI, Apgar 1 minute, Apgar 5 minute) between the four groups (See Table 2). Each of the four groups had equal representation of male and female infants.
[image: ]
Table 2: Infant Birth Measures. There are no statistical differences in maternal demographic variables between groups. AA=Active Pre-Active During; AI=Active Pre, Inactive During; IA=Inactive Pre, Active During; II=Inactive Pre & During Pregnancy

The birth weight data, which can used to analyze fetal growth and development, was within the normal birth weight range (2500-4000g) for all four groups (Figure 1). There are no significant differences in birth weight between groups (Figure 1). The birth length data, also a proxy for fetal growth and development, was within the normal birth length range (48.6-51.1 cm) for all four groups (Figure 2). There are no significant differences between the four groups in birth length (Figure 2).

Figure 1: Birth Weight. There are no statistical differences between groups for birth weight. AA=Active Pre-Active During; AI=Active Pre, Inactive During; IA=Inactive Pre, Active During; II=Inactive Pre & During Pregnancy.   Y-axis shows normal range of birth weight in kilograms.  






Figure 2: Birth Length. There are no statistical differences between groups for birth length. AA=Active Pre-Active During; AI=Active Pre, Inactive During; IA=Inactive Pre, Active During; II=Inactive Pre & During Pregnancy.  Y-axis shows normal range for birth length in centimeters.

Chapter 5:  Discussion
Based on current research, I hypothesized that the AA infants would have lower birth weights, within the normal range for birth weight, relative to the other three groups (AI, IA and II). Although all infants had birth weights within the normal range, the results did not support my hypothesis.  Instead, the results showed no difference between groups (AA, AI, II, IA) for birth weight and birth length.  Birth weight and length were used as a way to measure the growth and development of the fetus during pregnancy. Additionally, groups were similar as far as gestational age at birth, birth BMI, and Apgar scores.  
Although there are no differences in birth weight among groups, this finding may be due to several reasons. First of all, intensity of exercise either before or during pregnancy may be a factor. Clapp et. al7. found women that exercised at high intensity had infants with lower weight, due to a decrease in fat mass. For our study, active women exercised at moderate intensity either before and/or during pregnancy; it is possible the increased intensity of exercise during pregnancy decreases the ability of the fetus to store adipose in the last trimester.  Secondly, maternal adiposity may be a factor in birth weight. Clapp et. al7 found leaner mothers tend to have infants with lower birth weight, due to decreased fat mass, while mothers with higher BMI who exercised have infants with higher birth weight, due to increased lean mass. In our study, we had no difference in maternal BMI between groups, since all groups had healthy weight, overweight, and obese class I participants and this may explain the lack of difference in birth weight among groups. The influence of maternal diet during pregnancy may account for the variability in previous studies on birth weight as well as our findings. We do not know if women in each group had different macronutrients, which can influence birth weight measures; however, all women had appropriate weight gain during the pregnancy and suggest this is a greater factor in birth weight determination. Besides diet, maternal fitness/activity level prior to pregnancy, as well as activity during pregnancy can influence birth weight outcomes. These data suggest maternal diet, adiposity, and possibly exercise intensity may be factors that contribute to changes in birth weight.
	Besides birth weight, there are no differences in birth length, gestational age at birth, neonatal BMI, and Apgar scores at 1 and 5 minute among the four groups. Lack of differences seen in birth length and gestational age at birth are similar to another study, which compared aerobic exercise during pregnancy outcomes to that of controls13. However, Murtezani et al. 2014 found increased Apgar scores, a measure of infant viability increased, in the exercise exposed infants, whereas we found no difference in Apgar scores. Whereas another study with a similar exercise regimen during pregnancy, but aerobic only, as the current data found no differences between exercise exposed and control infants in birth weight, gestational age at birth, and Apgar scores16. These findings are parallel to those of a large cohort study that finds birth measures either not changes or slightly improved with level of exercise during pregnancy or change in exercise from before to during pregnancy 9. These data suggest there are no adverse outcomes related to exercise before or during pregnancy related to birth measures.
Conclusion	
	Considering exercise prior to and during pregnancy does not appear to have a significant impact on birth weight, it seems as though other variables have greater influence on changes in birth weight, such as maternal nutrition and adiposity. Additionally, numerous studies support exercise before or during exercise have little or small (but positive) changes on birth length, gestational age at birth, and Apgar scores. Overall, these data suggest that moderate exercise before and during pregnancy is safe and has no negative impact on the growth and development of the fetus during gestation.
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Maternal Variables AA Al 1A 1|
Number 31 16 11 20

Age (years) 30.0+3.4 30.6+3.8 27.9+4.2 28.7+4.0
Height (inches) 64.4+ 2.6 65.5+ 1.5 65.3+2.7 65.4+2.7
Pre-Pregnancy Weight (Ib) 143.5 £ 21.2 155.514.5 154.9 34,5 161.9 £ 38.1
Pre-Pregnancy BMI 25.0 +3.7 25.8 +3.7 26.0 £6.5 26.8 6.1
# Pregnancy 1.8+ 1.2 1.7+ 0.6 23+ 16 20 01
# Children 1.00.9 1.0£0.1 1313 0.7+0.6
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Gestational Age (weeks) 39.0+2.2 37.6+1.1 38.8+1.3 39.5+0.2
Neonatal BMI 141 +£1.2 142 +2.0 13.8 +1.0 143 +1.4
Apgar 1 minute 81+ 1.3 83+ 1.2 7.7+ 2.1 8.7+ 0.6
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