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Abstract
Objective—To estimate the association of physical activity on in vitro fertilization (IVF).

Design—Prospective cohort study.

Setting—Academic infertility clinic.

Patient(s)—Women (n = 121) undergoing nondonor IVF embryo transfer (fresh or frozen).

Intervention(s)—The women completed a questionnaire on past year physical activity and wore
an accelerometer from embryo transfer to serum pregnancy testing.

Main Outcome Measure(s)—Implantation, intrauterine gestation, and live birth.

Result(s)—Based on self-reported past year physical activity, the adjusted odds of intrauterine
gestation was higher among those that had higher continuous active living (odds ratio [OR] 1.96,
95% confidence interval [CI] 1.09–3.50), sports/exercise (OR 1.48, CI 1.02–2.15), and total
activity (OR 1.52, 95%CI 1.15–2.01) indices. After embryo transfer, women did almost no
vigorous activity (median 0 min/d) as measured by the accelerometer. More of their time was
spent in light activity (median 3.0 h/d) and sedentary behaviors (median 9.3 h/d). Accelerometer-
measured physical activity and sedentary behavior after embryo transfer were not associated with
any IVF outcome.
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Conclusion(s)—An active lifestyle in the preceding year favorably impacted the IVF outcome.
After embryo transfer, women engaged in mostly light physical activity and sedentary behaviors;
therefore, the impact of vigorous physical activity on implantation could not be determined.
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Accelerometry; conception; implantation; pregnancy; questionnaire; sedentary behavior

Physical activity appears to be beneficial during pregnancy. Research shows reduced risks of
gestational diabetes and preeclampsia and a shorter length of labor without adversely
impacting the baby (1–3). The American Congress of Obstetricians and Gynecologists
recommends that in the absence of any contraindications, pregnant women should engage in
moderate intensity exercise for at least 30 minutes on most, if not all, days of the week (4).
There are no definitive physical activity guidelines for women attempting conception,
particularly for the window of implantation and luteal phase. The window of implantation is
difficult to pinpoint except during in vitro fertilization (IVF) cycles.

Moderate activity can increase insulin sensitivity, reducing carbohydrate-induced
hyperinsulinemia (5). This may be beneficial to implantation, as hyper-insulinemia is
associated with reduced levels of glycodelin and insulin-like growth factor–binding protein
1, which appear to facilitate adhesion at the maternal-fetal interface during implantation (6,
7). However, vigorous activity lowers leptin levels (5). Leptin appears to be important in
regulating embryo implantation and endometrial receptivity by promoting blastocyst
adhesion and blastocyst outgrowth on fibronectin and by stimulating trophoblast invasion (8,
9).

Biologic evidence supports a hypothesis that physical activity affects implantation, and
several epidemiologic studies indicate an association between self-reported frequent
vigorous activity and fertility (10–12). A study of 2,232 infertile women undergoing IVF
found that those who reported exercising ≥4 hours/week for the past 1–9 years were less
likely to conceive and have a live birth than women without a history of exercising (13).
Because that study did not examine physical activity during the implantation window, it is
unclear if failed implantation was due to physical activity occurring close to implantation or
physical activity occurring in the past.

The present prospective cohort study focused on an IVF population and explored
associations between past year and current physical activity and implantation success,
clinical intrauterine gestation, and live birth following IVF. We chose an IVF population for
three reasons: The implantation window could be targeted, it provided greater statistical
power due to higher fecundability than in the general population, and it shortened the
follow-up interval. Past year physical activity was assessed with the use of a self-reported
questionnaire. Unique to this study was collection of physical activity with the use of
accelerometry after IVF, allowing precise assessment during the implantation period.

MATERIALS AND METHODS
Study Population

This study was reviewed and approved by the Institutional Review Board at the University
of North Carolina–Chapel Hill (UNC). During 2010–2012, women receiving fresh or frozen
embryo transfer after IVF at the UNC Reproductive Endocrinology and Infertility Clinic
were recruited by their physician and enrolled after providing written informed consent.
Eligible participants were ambulatory (a requirement for accelerometer measurement),
English speaking, and literate. Recipients of donor oocytes and previous study participants
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were ineligible. Before embryo transfer, women completed a questionnaire on physical
activity, reproductive and general health, and sociodemographics. On embryo transfer day,
women were given an accelerometer to wear and a diary to keep, both until their scheduled
serum pregnancy test. For all women, no restrictions were placed on physical activity except
to limit physical activity on transfer day.

Outcome Assessment
In general, fresh embryo transfers were done on day 3. Day 2 embryo transfers were
generally offered to women with few fertilized embryos on day 1. Frozen embryos tended to
be blastocysts (day 5 or day 6). The primary outcomes were: 1) the result of a serum
pregnancy test (β-hCG >5 mlU/mL considered to be positive) conducted on embryo day 14,
referred to as implantation; 2) clinical intrauterine gestation, defined as presence of at least
one intrauterine gestational sac on ultrasound; and 3) live birth as abstracted from medical
records.

Self-reported Physical Activity
The questionnaire included the modified Kaiser Physical Activity Survey (14), created from
the original Baecke questionnaire (15). Based on a comprehensive review, it is one of the
few physical activity questionnaires with evidence for both validity and reliability among
pregnant women (16). The questionnaire assessed physical activity in the past year from
four domains, each ranging from 1 (least active) to 5 (most active). In all cases, component
questions indicating less activity were reverse coded. A total activity index was derived
from the four domains. Earlier studies indicate that the total activity index has acceptable
validity (0.49–0.59 Spearman correlation coefficient with accelerometry) and 1-week test-
retest reliability (0.84 intraclass correlation coefficient) (17).

1. The household/caregiving index included 11 items on child and elder care, meal
preparation, cleaning, home repair, shopping, gardening, and outdoor work.

2. The occupational index included a screening question, asking whether the
participant worked, and seven work-related items on sitting, standing, walking,
lifting heavy loads, sweating from exertion, being tired after work, and comparison
to others their own age regarding their work. Women who did not work were
assigned a value of 1.

3. The active living index included four items on walking, bicycling, active
transportation, and television/video watching.

4. The sports/exercise index included three global 5-level questions on playing sports/
exercise, sweating during sports/exercise, and assessing recreational activity
compared with others their own age. Each of the three questions contributed one-
fourth of the score. The final one-fourth of the score, the “sports score,” was
composed of nine items on the three most frequent sports/exercises in which the
women engaged in during the past year. Time for each activity was assessed in
hours/week and rescaled as follows: <1 hour/week (0.04), 1 to <2 hours/week
(0.17), 2 to <3 hours/week (0.42), 3 to <4 hours/week (0.67), and ≥4 hours/week
(0.92). Duration for each activity was assessed in number of months per year and
rescaled as follows: <1 month (0.5), 1–3 months (1.3), 4–6 months (2.5), 7–9
months (3.5), and 10–12 months (4.5). Absolute intensity was assessed in
metabolic unit (MET) values that were assigned from the Compendium of Physical
Activities (18). The MET values were rescaled as follows: <4 METs (0.76), 4–6
METs (1.26), and >6 METs (1.76). The rescaled (time × duration × METS) were
summed over the three activities. Sports scores were rescaled as follows: 0 (1), 0.01
to <4 (2), 4 to <8 (3), 8 to <12 (4), and ≥12 (5). Participants not engaging in sports/
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exercise in the past month were assigned a value of 1. The sports/exercise index
was calculated by adding together the three global questions and the sports score,
then dividing the sum by 4.

A total activity index was calculated by adding the four indices, each of which contributed
equally to the final score: [(household/caregiving index × 0.25) + (occupational index ×
0.25) + (active living index × 0.25) + (sports/exercise index × 0.25)] × 4. Theoretically,
scores could range from 4 to 20.

Accelerometer Assessment
To obtain an objective measure of physical activity after embryo transfer, women wore an
Actigraph (model GT1M) accelerometer secured on their right hip by a belt to measure
acceleration in the vertical plane multiple times within a given frequency. These counts were
summarized over a prespecified time period or epoch (30 seconds). Women were asked to
remove the accelerometer only when sleeping, showering, or engaging in water activities. In
conjunction with the accelerometer, women kept a daily diary to capture water activities that
would be missed by the accelerometer. The accelerometer started collecting data the day
after the IVF procedure (starting at midnight). Women were asked to wear the accelerometer
until their scheduled pregnancy test. All accelerometer analyses were based on embryo day
of development and not the day of transfer. Embryo transfers occurred between embryo day
2 and 5. Therefore, accelerometer data were retained starting at embryo days 6 through 13.

Nonwear was determined with the use of the Choi algorithm (19), defined as at least 90
consecutive minutes of zero counts, with allowance of up to 2 minutes of nonzero counts if
no counts were detected in a 30-minute window upstream and downstream of the 90-minute
period. Counts for nonwear minutes were set to missing. A compliant day for inclusion was
defined as ≥8 hours of wear time. To be included in the analysis, each participant needed to
contribute at least 3 days of accelerometer data from embryo days 6 to 13.

Physical activity was calculated as average counts per 30 seconds and converted to minutes
per day based on time spent in different physical activity intensities. Intensity cutoff points
were similar to those used in the National Health and Nutrition Examination Survey for 1-
minute epochs, divided in half (20, 21). Vigorous intensity was defined as ≥3,000 counts per
30 seconds and moderate intensity as 1,010–2,999 counts per 30 seconds. A lower moderate
intensity threshold was calculated based on studies that incorporated more lifestyle
activities, defined as 380–1,009 counts per 30 seconds (22). Light intensity was defined as
50–379 counts per 30 seconds and sedentary behavior as <50 counts per 30 seconds.

Other Measures
A self-administered questionnaire was completed before embryo transfer to avoid issues
regarding recall bias due to success or failure to become pregnant. It included items on
sociodemographics (age, education, race/ethnicity, and marital status), cigarette smoking,
alcohol use, weight, height, and pregnancy history. From the medical record, we abstracted
weight, height, parity, earlier IVF cycles, embryo information (day, type, and number
transferred), and birth outcomes. Body mass index (BMI) was defined as weight in
kilograms divided by height in meters squared and categorized as underweight (<18.5 kg/
m2), normal weight (18.5to <25 kg/m2), overweight (25 to <30 kg/m2), or obese (≥30 kg/
m2).

Sample and Statistical Analyses
In total, 133 women seeking IVF signed the consent form and enrolled in the study. Nine
were missing embryo transfer information because of procedure cancellation and three did
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not complete either the questionnaire or wearing the accelerometer, leaving an analysis
sample size of 121. Among the 121 included women receiving an embryo transfer, three did
not complete the questionnaire, leaving 118 for analyses of self-reported past year physical
activity. Among the 121 included women receiving an embryo transfer, 13 did not wear the
accelerometer and 12 did not wear the accelerometer enough to be compliant, leaving 96 for
analyses of accelerometry.

First, we conducted descriptive analyses of the sample, including characterizing self-
reported past year physical activity and the variation in physical activity from the
accelerometer. A Spearman correlation coefficient was used to compared the total activity
index from the questionnaire to average total counts per 30 seconds from the accelerometer.

Wilcoxon-Mann-Whitney nonparametric tests were used to compare whether physical
activity differed by pregnancy outcome. Unconditional logistic regression characterized the
association between physical activity and pregnancy outcomes. A priori, we retained both
age and BMI in all models owing to their association in the literature with both physical
activity and birth outcomes, although we found that they generally did not confound the
associations. For all accelerometer models, we also included average time per day of
accelerometer use. Potential confounders (education, race/ethnicity, smoking, parity,
previous pregnancy, previous IVF, type of embryo transfer [fresh or frozen]) were
considered if they were associated with both physical activity and any of the pregnancy-
related outcomes. For all of these variables, none changed the odds ratio between physical
activity and the outcome by more than 10%. Because they failed to meet the definition of
confounding, they were dropped from all final models.

For all models, we explored physical activity both continuously and categorically (split at
the median). For the past year physical activity indices, we tested whether the addition of a
quadratic physical activity term was needed in the model. In all cases, the quadratic terms
were dropped, because they did not contribute when assessed with the use of likelihood ratio
tests (P<.05). These analyses were conducted with the use of SAS 9.3. We also considered
Bayesian time-varying coefficient logistic regression models to further explore relationships
between each of the accelerometer measured physical activity measures during days 6–13 of
embryo development and the three IVF outcomes. The model and software used are
explained in greater detail in Appendix 1 (available online at www.fertstert.org).

RESULTS
Sample Description

The sample was highly educated and predominantly White (Table 1). More than one-half
were normal weight, and none were currently smoking. Overall, 58.1% had been pregnant in
the past, with 30.6% reporting a parity of at least 1. Among 68 women who had been
pregnant in the past, 36 had undergone fresh assisted and 19 frozen assisted reproductive
cycles. In the current cycle, most women (82.6%) received a fresh embryo transfer. Among
the 121 women receiving IVF, 51.2% resulted in implantation, 38.8% in clinical intra-
uterine gestation, and 26.5% in live birth. All characteristics presented in Table 1 were
calculated separately for those that provided compliant accelerometry (n = 96) and those that
completed the questionnaire (n = 118). No category presented in Table 1 differed by more
than 5% when comparing either subsample with the full sample (n = 121; data not shown).

Physical Activity of the Sample
Of the four indices on past year physical activity, sports/exercise displayed the most
variability (Table 2). The Spearman correlation coefficient was 0.27 (95% confidence
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interval 0.05–0.48) between the total activity index from the past year physical activity
questionnaire and average total counts per 30 seconds from the accelerometer, the objective
measure of physical activity after embryo transfer.

The accelerometer indicated almost no vigorous activity performed during the time from
embryo transfer to the pregnancy test (median 0, interquartile range 0–0). Eight women
(8.3%) engaged in an average of ≥5 min/d and 3 women (3.1%) in an average of ≥10 min/d
vigorous activity. Overall, a median of 10.7 min/d (interquartile range 6.5–11.0) were spent
in moderate activity and 49.2 min/d (interquartile range 45.0–58.0) in low moderate activity.
Among the sample, 25 women (26.0%) engaged in an average of ≥20 min/d moderate
activity. Most of the time was spent in light activity (median 3.0 h/d) and sedentary
behaviors (median 9.3 h/d).

Physical Activity and Pregnancy Outcomes
For physical activity in the past year, those with higher total activity indices were more
likely to have all three favorable pregnancy outcomes (Table 2; Supplemental Table 1
[available online at www.fertstert.org]). Those with higher median active living and sports/
exercise indices were more likely to have a clinical intrauterine gestation. These findings
were supported in the adjusted models, where odds of a positive pregnancy test and clinical
intrauterine gestation were generally higher among those with higher active living, sports/
exercise, and total activity indices compared with those with lower scores indicating less
physical activity in the past year (Table 3). The odds ratios attenuated for the live birth
outcome and findings were consistent whether physical activity was continuous or
categorized at the median. There were no associations identified for household/caregiving,
and only the occupational index was associated with higher odds of a live birth when
categorized at the median.

Accelerometer-measured physical activity and sedentary behavior after embryo transfer
were not associated with IVF outcomes when comparing medians (Table 2; Supplemental
Table 1) or in adjusted logistic regression analyses (Table 4). To explore this further, we
considered a Bayesian logistic regression model with autoregressive coefficients for the
linear effect of physical activity and sedentary behavior measures separately for the three
pregnancy outcomes. The results of the models were generally not suggestive of any
consistent pattern of associations (Supplemental Figs. 1–3 [available online at
www.fertster.org]).

DISCUSSION
Self-reported physical activity in the year before cycle start was associated with higher odds
of implantation and clinical intrauterine gestation following IVF. However, sports and
exercise did not ultimately affect the odds of live birth following IVF. Of the domains,
lifestyles including more active living (walking, bicycling, active transportation, less
television watching), sports, and exercise appeared to favor implantation and pregnancy.
These are activities of choice, rather than activities of necessity, such as those involving
household, caregiving, or work. Self-selection to engage in these particular activities can not
be ruled out. The women determined whether or not they were active in the past year, owing
to the observational design of the study.

The majority of women did not exhibit much moderate to vigorous activity after embryo
transfer. Within the observed range, more physical activity or less sedentary behavior
appeared to have no impact on implantation, intrauterine gestation, or live birth. In contrast,
another study of 131 women found that implantation and pregnancy rates were higher
among those with higher physical activity during the week after IVF (23). However, that
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study did not consider confounding and relied on self-reported physical activity. After IVF,
our sample averaged 10.7 min/d moderate activity as measured with accelerometry. This
amount is lower than the national average of 20–22 min/d for women 20–39 years (years
2003–04) (20), but similar to a national average of 11.5 min/d for pregnant women during
their first trimester (years 2003–06) (24), both results from studies using a similar
accelerometer.

In our sample, few women engaged in vigorous activity after IVF, preventing us from
adequately exploring whether higher-intensity physical activity was associated with
pregnancy outcomes. Several epidemiologic studies indicate reduced fecundability among
those reporting the highest-intensity exercise (11–13), whereas several other epidemiologic
studies do not (10, 25, 26).

The questionnaire on past year physical activity indicated that this sample of women seeking
IVF had higher median sports/exercise (3.5) and total activity indices (10.6) than those
measured similarly among a select group of postpartum women (medians 2.3 sports/exercise
and 8.8 total activity) (27) and among prepregnant Latina women (median 2.0 sports/
exercise) (28). However, the distribution of scores was similar among ethnically diverse
women 20–65 years of age (29). Two studies indicated that physical activity declines while
women undergo IVF compared with levels before treatment (23, 30). In the present study,
we did not readminister the questionnaire after IVF, and are unable to precisely quantify
changes in specific domains of physical activity. However, when comparing self-reported
past year activity with the accelerometer results, the differences indicate that participation in
vigorous activity declined from the past year to the short period after IVF.

Sedentary behavior comprises time spent in periods of little or no movement while awake,
such as sitting or bedrest, ranging from 1.0–1.5 METs (31, 32). This behavior is not
equivalent to “lack of physical activity,” because one can be physically active as well as
accumulate large amounts of sedentary time. Sedentary behavior is challenging to self-report
because it is common and interspersed throughout the day, and therefore it was not reported
in earlier studies of IVF and physical activity. We found that longer time spent in sedentary
behavior during embryo days 6–13 was not associated with pregnancy outcomes. Several
other studies explored the impact of ambulation or shorter bedrest compared with longer
bedrest immediately after embryo transfer, all of which indicated no difference in pregnancy
outcomes (30, 33–37), except for one randomized study that found higher implantation rates
for women assigned to 1 hour bedrest compared with 24 hours bedrest after IVF (38).

STUDY LIMITATIONS AND STRENGTHS
This study is subject to several limitations. First, the sample may not be generalizable, and
findings should be confirmed in other more diverse samples. Women receiving IVF
generally are more highly educated, have a higher household income, and are less likely to
be overweight than the general population. Regarding representativeness of the clinic
population, the sample under study (n = 121) was similar to our general clinic population in
terms of pregnancy success rates and age distribution (39).

Second, for a specific day to be included in the accelerometer analyses, we required ≥8
hours of wear time on that day. Moreover, only women who provided ≥3 days of
accelerometer data during embryo days 6–13 were included in the analyses. The median
number of compliant days the accelerometer was worn was 7 (interquartile range 6–8).
Among 96 women included in these analyses, 44 provided all possible days (8 days of
compliant accelerometer data), 24 provided 7 days, 14 provided 6 days, 7 provided 5 days, 4
provided 4 days, and 3 provided 3 days. Therefore, the average time per day was calculated
based on a range of days (3–8). The median number of compliant accelerometer days did not
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differ for two pregnancy outcomes (β-hCG, live birth) but was lower for those with a clinical
intrauterine gestation than for those without (median 7 vs. 8 days; P= .06). Although it is
unlikely that the difference in 1 day of wearing the accelerometer meaningfully affected
these results, it is not known whether the missing days were systematically different than
compliant days and whether the assumption to average across days was valid. However, this
approach is commonly used in accelerometry studies (40). The Bayesian regression models
attempted to overcome this obstacle by implementing an imputation mechanism to account
for the uncertainty of the missing data. The inferences induced by the models were,
however, unchanged.

Third, the accelerometer used in the study required removal while in the water. This affected
8.3% of the sample, who recorded water activities during embryo days 6–13, confirming
that average moderate to vigorous physical activity was somewhat higher than measured.
This limitation should be overcome with newer waterproof accelerometers.

A strength of this study was the use of a physical activity questionnaire, with evidence of
both reliability and validity, administered before IVF to avoid issues of differential recall.
Another study strength was the use of accelerometry during the implantation period to
carefully document physical activity, including the duration (minutes of physical activity),
frequency, and intensity (sedentary, light, moderate, or vigorous). Earlier studies relied on
self-reported physical activity measures owing to both cost and time; however,
accelerometer assessments are substantially more precise, and a stronger more accurate
dose-response relationship should be detected. Because the accelerometer provided precise
minute-by-minute measurement, we used Bayesian regression models to explore potential
relationships in more detail.

CONCLUSIONS
In this sample of women, physical activity and sedentary behavior immediately after IVF
were not associated with pregnancy outcomes. However, physical activity during this time
period, as determined by the accelerometer, indicated negligible vigorous activity.
Therefore, it can not be determined from this study whether vigorous activity during the
luteal phase impairs implantation. An active lifestyle in the preceding year was associated
with higher odds of implantation and clinical intrauterine gestation following IVF. As others
have indicated, a paradigm shift may be needed to focus more broadly on promoting regular
physical activity before, during, and after pregnancy to improve outcomes (3).

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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TABLE 1

Description of participants (n = 121).a

Participants

n % Missing

Sociodemographics

 Age (y)

  <35 67 55.4

  35–37 31 25.6

  ≥38 23 19.0

 Race/ethnicity 4

  Non-Hispanic Black 16 13.7

  Non-Hispanic White 82 70.1

  Non-Hispanic Asian/Pacific Islander 15 12.8

  Hispanic or Latino 4 3.4

 Education 3

  Completed high school or GED 1 0.9

  Some college 16 13.6

  Completed 4-year college degree 39 33.1

  At least some graduate or professional school 62 52.5

Health indicators

 Body mass indexb

  Underweight 6 5.0

  Normal weight 71 58.7

  Overweight 24 19.8

  Obese 20 16.5

 Smoke cigarettes 4

  Never 96 82.1

  Former 21 18.0

  Current 0 0.0

Pregnancy history

 Parityc

  0 84 69.4

  1 29 24.0

  ≥2 8 6.6

 Pregnant in the past 68 58.1 4

 Previous fresh assisted reproductive technology cycles 47 38.8

 Previous frozen assisted reproductive technology cycles 20 16.5

Current IVF

 Embryo quality

  Fresh 100 82.6

  Frozen 21 17.4

 Development stage of embryo
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Participants

n % Missing

  Day 2 10 8.3

  Day 3 (cleavage) 81 66.9

  Day 5 or 6 (blastocyst) 30 24.8

Pregnancy outcome

 Positive β-hCG following IVF 62 51.2

 Clinical intrauterine gestation 47 38.8

 Live birth 32 26.5

Note: GED = general equivalency diploma; IVF = in vitro fertilization. Missing categories also include “don’t know” and “refused” for self-
reported answers.

a
Participants had to either complete the physical activity questionnaire or provide compliant accelerometer data.

b
For four participants with missing self-reported height and weight, body mass index was derived from the medical record.

c
For 22 participants missing parity from the questionnaire, parity was derived from the medical record.
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TABLE 3

Association between self-reported past year physical activity and pregnancy outcomes from adjusteda logistic
regression models.

n First β-hCG test, OR (95% CI)
Clinical intrauterine gestation, OR (95%

CI) Live birth, OR (95% CI)

 Household/caregiving index

 Continuously 108 1.21 (0.53–2.76) 1.24 (0.54–2.86) 1.66 (0.68–4.05)

 Categorically

  ≥median (2.2) 56 1.12 (0.51–2.42) 1.56 (0.70–3.48) 1.57 (0.65–3.76)

  <median (referent) 52 1.00 1.00 1.00

Occupational index

 Continuously 114 1.21 (0.76–1.94) 1.29 (0.79–2.08) 1.62 (0.94–2.79)

 Categorically

  ≥median (2.3) 62 1.50 (0.70–3.22) 1.76 (0.80–3.87) 2.61 (1.06–6.42)

  <median (referent) 52 1.00 1.00 1.00

Active living index

 Continuously 116 1.37 (0.81–2.32) 1.96 (1.09–3.50) 1.40 (0.77–2.56)

 Categorically

  ≥median (2.9) 58 2.91 (1.36–6.23) 4.30 (1.91–9.71) 2.28 (0.96–5.39)

  <median (referent) 58 1.00 1.00 1.00

Sports/exercise index

 Continuously 116 1.40 (0.99–1.98) 1.48 (1.02–2.15) 1.07 (0.73–1.57)

 Categorically

  ≥median (3.5) 63 2.11 (1.00–4.45) 1.99 (0.92–4.32) 1.09 (0.48–2.49)

  <median (referent) 53 1.00 1.00 1.00

Total activity index

 Continuously 101 1.31 (1.02–1.68) 1.52 (1.15–2.01) 1.29 (0.99–1.68)

 Categorically

  ≥median (10.6) 51 1.77 (0.76–4.09) 2.91 (1.20–7.04) 2.54 (0.99–6.55)

  <median (referent) 50 1.00 1.00 1.00

Note: For self-reported past year physical activity, each component index could range from 1 (lower physical activity) to 5 (higher physical
activity) and the total activity index from 4 to 20. CI = confidence interval; OR = odds ratio.

a
All models were adjusted for age (<35, 35–37, ≥38 y [referent]) and body mass index (under/normal, overweight/obese [referent]).
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TABLE 4

Association between accelerometer-determined physical activity following IVF and pregnancy outcomes from
adjusteda logistic regression models (n = 96).

First β-hCG test, OR (95% CI) Clinical intrauterine gestation, OR (95% CI) Live birth, OR (95% CI)

Average counts per 30 seconds

 Continuously 1.00 (0.99–1.01) 1.00 (0.99–1.01) 1.00 (0.99–1.01)

 Categorically

  ≥ median (105.4) 0.95 (0.42–2.15) 1.08 (0.46–2.51) 1.05 (0.42–2.61)

  < median (referent) 1.00 1.00 1.00

Vigorous, average minutes/day

 Continuously 0.95 (0.84–1.06) 0.98 (0.88–1.10) 0.97 (0.86–1.10)

 Categorically

  >0 0.85 (0.26–2.76) 0.91 (0.27–3.09) 0.74 (0.20–2.78)

  0 (referent) 1.00 1.00 1.00

Moderate, average minutes/day

 Continuously 1.01 (0.98–1.04) 1.02 (0.99–1.05) 1.03 (0.99–1.06)

 Categorically

  ≥ median (10.7) 1.54 (0.67–3.54) 1.57 (0.67–3.69) 2.19 (0.84–5.68)

  < median (referent) 1.00 1.00 1.00

MVPA, average minutes/day

 Continuously 1.00 (0.97–1.04) 1.02 (0.98–1.05) 1.02 (0.99–1.06)

 Categorically

  ≥ median (11.2) 1.28 (0.55–2.98) 1.31 (0.55–3.11) 2.21 (0.84–5.82)

  < median (referent) 1.00 1.00 1.00

Lower moderate, average minutes/day

 Continuously 1.00 (0.98–1.01) 1.00 (0.99–1.02) 1.00 (0.98–1.02)

 Categorically

  ≥ median (49.2) 1.00 (0.41–2.43) 1.33 (0.53–3.33) 1.75 (0.65–4.73)

  < median (referent) 1.00 1.00 1.00

Light, average hours/day

 Continuously 0.99 (0.61–1.59) 1.05 (0.64–1.70) 0.98 (0.58–1.67)

 Categorically

  ≥ median (3.0) 0.92 (0.40–2.12) 1.27 (0.54–3.01) 1.63 (0.64–4.19)

  < median (referent) 1.00 1.00 1.00

Sedentary time, average hours/day

 Continuously 1.02 (0.73–1.41) 0.94 (0.67–1.32) 0.98 (0.68–1.41)

 Categorically

  ≥ median (9.3) 1.42 (0.57–3.57) 1.29 (0.50–3.33) 1.42 (0.51–4.00)

  < median (referent) 1.00 1.00 1.00

Note: Abbreviations as in Tables 1–3.

a
All models were adjusted for age (<35, 35–37, ≥38 y [referent]), BMI (under/normal, overweight/obese [referent]), and average accelerometer

wear time.
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