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Abstract: Objective: Pregnancy-
induced nausea and vomiting are 
common maladies during early 
pregnancy and may be related to 
physical activity (PA). Our objective 
was to determine relations among 
work-related PA (work PA), leisure-
time physical activity (LTPA), and 
nausea during the first trimester. Study 
design: Online or mailed surveys 
with questions on pregnancy-related 
nausea, work PA, and LTPA were 
completed by 70 women at 15 to 30 
months postpartum. Women recalled 
nausea during the first trimester 
(none, ≤1 h/d, 2-3 h/d, 4-6 h/d, 
≥6 h/d) as well as LTPA frequency, 
duration, and type. Women also 
recalled total working hours in their 
first trimester and percentage of time 
sitting, standing, and walking at 
work. Results: A total of 42 women 
(60%) were categorized as having high 
nausea (≥2 h/d). Mann-Whitney U tests 
showed that women with low nausea 
had significantly more MET minutes 
per week of LTPA (P = .05) and hours 
per week spent standing at work (P 
= .03). Logistic regression analyses 

showed standing for ≥20 h/wk at work 
was related to reduced odds of high 
nausea (adjusted odds ratio = 0.23; 
95% CI = 0.06-0.96), whereas meeting 
LTPA guidelines was nonsignificantly 
related to reduced odds. Conclusion: 
These findings suggest an inverse 

relationship between first trimester 
PA and level of nausea. Further 
investigation is needed to determine 
the directionality of these relations.
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Introduction

Pregnancy-induced nausea and 
vomiting are experienced by 75% to 80% 
of pregnant women,1,2 with the majority 
of cases resolving by the end of the first 
or early in the second trimester.2,3 

Whereas some pregnant women 
experience only minor levels of nausea 
and the occasional urge to vomit, others 
experience physically and 
psychologically debilitating symptoms. 
Indeed, higher levels of nausea and 
vomiting during pregnancy may result in 
reduced health-related quality of life,4 an 
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inability to complete daily activities or 
tasks,5 and possibly a negative impact on 
immediate family relationships.6 The 
most severe form of pregnancy-induced 
nausea, hyperemesis gravidarum, is 
experienced by 0.5% to 2% of pregnant 
women7,8 and is characterized by severe 
dehydration, electrolyte imbalance, and 
possible hospitalization. This condition 
can result in low weight gain, renal 
failure, jaundice, and depression for the 
expectant mother and early delivery, low 
birth weight, and low APGAR scores for 
the baby.9,10 Unfortunately, the 
underlying cause of nausea and vomiting 
during pregnancy is unknown, with the 
existing evidence indicating some 
combination of biological, psychological, 
and environmental factors.11

Depending on the level of severity, 
nausea and vomiting during pregnancy 
may impede the expectant mother’s 
ability to perform important health 
behaviors, such as leisure-time physical 
activity (LTPA). Pregnant women have 
previously reported nausea and vomiting 
as a barrier to LTPA, particularly during 
the first trimester.12-14 Owe et al15 
sampled pregnant women from the 
population-based Norwegian Mother and 
Child Cohort and found those who 
experienced any nausea were 22% less 
likely to participate in regular exercise 
(as defined by frequency). However, 
neither exercise intensity nor severity of 
nausea were reported as a part of these 
investigations. The lay press has often 
suggested that regular PA may even 
reduce feelings of nausea during 
pregnancy, although this hypothesis has 
received very little consideration within 
the scientific literature. Findings from a 
single qualitative investigation have 
indicated that pregnant women’s 
perceived nausea may be reduced with 
outdoor activity as compared with 
gym-based exercise.16 It is evident that 
the relationship between pregnancy-
induced nausea and LTPA lacks clarity at 
this time. Moreover, the relationship of 
nausea/vomiting to a pregnant woman’s 
occupation activity (work PA) has not 
been considered in previous research 
investigations. A more precise 
examination of these relationships could 

indicate the true impact of nausea and 
vomiting on women’s PA behaviors and, 
thereby, provide researchers and 
clinicians with information critical in 
developing effective early-pregnancy PA 
interventions. Therefore, the objective of 
this investigation was to determine the 
relationships for both LTPA and work-
related PA with level of nausea among 
first-trimester pregnant women. We 
hypothesized that meeting the current 
LTPA guidelines would be related to 
lower levels of nausea. We also 
hypothesized that women who have 
lower levels of nausea would engage in 
more standing and walking at work.

Methods

Participants

This investigation is a part of the 
Physical Activity during Pregnancy and 
Offspring Size Study (PAPOS), which 
recruited 311 pregnant women from 9 
prenatal care clinics in 2006.17 Women 
who were currently pregnant, at their 
first prenatal care visit, 18 to 50 years 
old, and proficient in English or Spanish 
were eligible. Of the original cohort, 298 
provided contact information for 
follow-up and were contacted 15 to 30 
months postpartum to complete a mailed 
or online survey containing questions 
with respect to LTPA, work PA, 
gestational weight gain, reproductive 
health, nausea level, and basic 
demographics. A total of 86 surveys were 
returned to study investigators (29% 
response rate), with 70 containing 
complete data (23% of potential 
participants). This study was approved 
by the Michigan State University 
Institutional Review Board, and women 
signed informed consent at both 
enrollment and follow-up.

Variables

The survey consisted of questions on 
various participant demographics, 
including race, education, income, 
relationship status, occupation, 
pregnancy history, smoking, and alcohol 
consumption. Participant anthropometric 
characteristics, including maternal 
weight, height, and gestational weight 

gain, were self-reported. These were 
used to determine whether participants 
met the Institute of Medicine weight gain 
guidelines for pregnant women.18 
Participants were also asked to report 
their nausea-related treatment, 
specifically whether they used prescribed 
or nonprescribed medication as well as 
whether they required nausea-related 
hospitalization.

Pregnancy-induced nausea was 
assessed using questions derived from 
the Pregnancy Unique Quantification of 
Emesis Scale (PUQE), a scoring system 
used to assess the severity of nausea 
and vomiting symptoms among 
pregnant women.19 The PUQE scale has 
demonstrated excellent predictive 
validity among various clinical aspects 
of pregnancy-induced nausea, including 
women’s self-reported scores of 
well-being, emergency room visits, and 
ability to ingest multivitamins.20 Each 
participant was asked to recall how 
often she had feelings of nausea per 
day during the first trimester. Possible 
responses to this question were the 
following: not at all, ≤1, 2 to 3, 4 to 6, 
or ≥6 h/d. As a result of the distribution 
of responses in this investigation, 
first-trimester nausea was categorized as 
“high” (≥2 h/d) or “low” (≤1 h/d).

Survey questions with respect to LTPA 
and work PA were adapted slightly from 
the Modifiable Activity Questionnaire, 
which has been validated for pregnancy-
related recall up to 6 years postpartum.21 
Participants reported their LTPA by 
recalling frequency, duration, and type of 
LTPA participated in during a typical 
first-trimester week. MET minutes per 
week of LTPA was then calculated for 
each participant. Because of the 
nonparametric nature of the PA data, 
LTPA was categorized for each trimester 
as meeting guidelines22 (≥150 min/wk) or 
not (<150 min/wk). Participants were also 
asked to recall total working hours in 
their first trimester and percentage of time 
sitting, standing, and walking at work. 
This allowed for the hours per week of 
sitting, standing, and walking at work to 
be calculated. Each type of activity was 
categorized as low (<10 h/wk), moderate 
(10-20 h/wk), or high (>20 h/wk).
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Statistical Analyses

Descriptive statistics (eg, frequencies, 
means, medians) were calculated for all 
variables of interest. Because variables 
were nonnormally distributed, Mann-
Whitney U tests were performed to 
compare the distribution of continuous 
variables of LTPA and work PA between 
high- and low-nausea women. χ2 
Analyses were used to compare the 
frequency of meeting LTPA guidelines 
and categories of work PA between 
high- and low-nausea women. Logistic 
regression analyses were then 
performed to determine how both LTPA 
and work PA related to odds of high 
nausea. Total time spent at work, time 
spent standing, physician-instructed bed 
rest, and use of antinausea medication 
were all entered as covariates within the 
LTPA/nausea analyses, whereas total 
time spent at work, having met the LTPA 
guideline, physician-instructed bed rest, 
and use of antinausea medication were 
adjusted for in determining the 
relationship between work PA and 
nausea. All statistical analyses were 
performed using SPSS version 20.0 
software (SPSS Inc, Chicago, IL).

Results

The analytic sample was predominantly 
white (87%), with approximately 93% 
having received at least a high school 
education and about half being 
nulliparous (54%; Table 1). A total of 42 
women (60%) were categorized as 
having high nausea (≥2 h/d of nausea/
vomiting). High-nausea women were less 
likely to report smoking prepregnancy or 
in the first trimester, and were also less 
likely to report drinking alcohol in the 
first trimester (P < .05); otherwise 
participant characteristics did not differ 
by nausea status. High-nausea women 
were more likely to take medication (P < 
.001) and use nondrug treatments (P = 
.002) compared with low-nausea women 
to combat their nausea (Table 2). 
Additionally, high-nausea women were 
more likely to experience nausea after 
the first trimester (P < .001).

Mann-Whitney U tests showed that 
low-nausea women had significantly 

higher levels of LTPA (P = .05) compared 
with high-nausea women (median = 
764.0 vs 385.5 MET minutes per week; 
Table 3). Low-nausea women also 
reported significantly more time spent 
standing at work (P = .03) compared 
with high-nausea women (median = 14 
vs 6.3 h/wk). Also, 28.6% of women (n = 
20) reported their primary occupation 
during their first trimester of pregnancy 
as a homemaker, whereas 71.4% (n = 50) 
reported their occupation being some 
position outside of the home. 
Occupation type was not related to level 
of nausea, LTPA, or work PA. Nearly 53% 
of the analytic sample reported meeting 
the current PA guidelines of at least 150 
min/wk during the first trimester. χ2 
Results indicated that first-trimester 
low-nausea women were significantly 
more likely to meet these guidelines than 
high-nausea women (68% vs 43%, P = 
.04; Figure 1). Furthermore, low-nausea 
participants were more likely to have 
spent more time standing at work (43% 
vs 14%, P = .03; Figure 2).

In examining these relationships further, 
logistic regression results (Table 4) 
revealed meeting the current LTPA 
guidelines and high standing at work in 
the first trimester were related to reduced 
odds of high nausea (odds ratio [OR] = 
0.22, 95% CI = 0.06-0.74; OR = 0.43, 95% 
CI = 0.13-0.97). High standing at work 
remained significantly related to reduced 
high nausea, even after adjusting for 
meeting the LTPA guidelines, total time at 
work, physician-instructed bed rest, and 
antinausea medication use (adjusted OR 
[aOR] = 0.23, 95% CI = 0.06-0.96). 
However, meeting LTPA guidelines was 
no longer statistically significant (aOR = 
0.45; 95% CI = 0.16-1.30) after adjusting 
for potential covariates.

Discussion

This investigation represents the first to 
examine how the amount and intensity 
of LTPA is related to the level of 
pregnancy-induced nausea. As we 
hypothesized, women categorized as 
low-nausea (≤1 h/wk) participated in 
higher levels of LTPA and were more 
likely to meet the current LTPA 

recommendations compared with high-
nausea women (≥2 h/wk). Our results 
for first-trimester women are in line with 
the population-based findings of Owe 
et al15—namely, that second-trimester 
pregnant women (n = 34 508) who did 
not experience nausea were more likely 
to exercise regularly. However, Owe 
et al15 only considered frequency, but not 
the intensity or total amount of LTPA. 
Our findings also are congruent with 
results of qualitative investigations, which 
have sought a deeper understanding of 
the barriers to pregnancy LTPA. As a part 
of these investigations, first-trimester 
pregnant women have reported that 
higher levels of nausea and vomiting 
meaningfully impede their LTPA 
participation. Thus, our findings add to 
the small body of evidence that 
pregnancy LTPA and pregnancy-induced 
nausea are inversely related.

To our knowledge, this investigation is 
the first to consider the relationship 
between work PA and nausea and 
vomiting during pregnancy. Similar to 
LTPA, we found that low-nausea 
pregnant women participated in more 
work PA and standing at work than did 
high-nausea pregnant women. One 
might speculate that pregnant women 
replace work standing time with 
something less strenuous (eg, sitting) to 
reduce feelings of nausea. However, 
low-nausea women also participated in 
more sitting at work compared with 
high-nausea women (P = .058). This 
finding suggests that high-nausea women 
did not remedy their feelings of nausea 
by sitting instead of standing at work, 
but rather by working less. It is possible 
that pregnant women with high levels of 
nausea feel more compelled to take time 
off from work than do low-nausea 
pregnant women, which is in line with 
previous findings.5 In our investigation, 
when total work time was controlled for, 
women standing >20 h/wk at work had 
a 77% reduced odds of high nausea 
compared with women standing <10 h/
wk. Curiously, nausea level was not 
related to time spent walking at work; 
this is in contrast to our original 
hypothesis. It is possible that work tasks 
involving walking are more important to 
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Table 1.

Demographic Characteristics Among High- and Low-Nausea Pregnant Women.a

Total (n = 70) High Nauseab (n = 42) Low Nausea (n = 28) χ2 P Value

Education

  ≤High school 5 (7.1) 3 (7.1) 2 (7.1) 1.000

  >High school 65 (92.9) 39 (92.9) 26 (92.9)  

Income

  <$50 000 23 (32.9) 13 (31.0) 10 (35.7) .678

  ≥$50 000 47 (67.1) 29 (69.1) 18 (64.3)  

Race

  White 61 (87.1) 36 (85.7) 25 (89.3) .732

  Nonwhite 9 (12.9) 6 (14.3) 3 (10.7)  

Relationship status

  Married/Cohabitating 61 (87.1) 39 (92.9) 22 (78.6) .247

  Single 9 (12.9) 4 (9.5) 5 (17.9)  

Primary job

  Specified occupation 48 (68.6) 29 (69.0) 19 (67.9) .916

  Homemaker 22 (31.4) 13 (31.0) 9 (32.1)  

Parity

  Nulliparous 38 (54.3) 25 (59.5) 13 (46.4) .281

  Parous 32 (45.7) 17 (40.5) 15 (53.6)  

Baby’s gender

  Male 36 (51.4) 20 (47.6) 16 (57.1) .345

  Female 34 (48.6) 22 (52.4) 12 (42.9)  

Smoking

  Any prepregnancy 15 (21.4) 5 (11.9) 10 (35.7) .017c

  Any first trimester 8 (11.4) 1 (2.4) 7 (25.0) .006c

Alcohol

  Any prepregnancy 45 (64.3) 27 (64.3) 18 (64.3) 1.000

  Any first trimester 9 (12.9) 2 (4.7) 7 (25.0) .025c

Prepregnancy body mass index

  <25 kg/m2 56 (80.0) 33 (78.6) 23 (82.1) .678

  ≥25 kg/m2 14 (20.0) 9 (21.4) 5 (17.9)  

Met pregnancy weight gain recommendations

  Yes 28 (40.0) 17 (40.5) 11 (39.3) .921

  No 42 (60.0) 25 (59.5) 17 (60.7)  

aFrequency (%).
bHigh nausea defined as ≥2 h/d of feeling nauseous or vomiting.
cSignificant difference comparing high-nausea and low-nausea women (P value <.05).
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complete than those requiring standing 
and, therefore, cannot be sacrificed when 
pregnancy nausea and vomiting are 
experienced. Kallen et al23 showed that 
first- and second-trimester pregnant 
women (n = 3675) working outside the 
home had lower levels of pregnancy-
induced nausea than did pregnant 
women whose primary occupation was 
homemaking. Our findings did not 
support this, possibly as a result of our 
comparatively small sample size or our 
focus on only the first trimester.

Strengths and Limitations

Although our results provide valuable 
insight into the relationship between PA 
behavior and first-trimester nausea, this 
investigation is limited by a few factors. 
Data with respect to LTPA, work-related 
PA, and nausea/vomiting during 
pregnancy were recalled by women 
approximately 15 months postpartum. 
In general, investigative efforts that 
involve recalling PA levels may be 
susceptible to recall bias; however, the 
instrument used in this investigation has 

shown acceptable accuracy for recalling 
PA up to 5 years postpartum.21 
Additionally, data for this investigation 
were not collected prospectively 
throughout the first trimester. We did 
not investigate some factors that may 
influence early-pregnancy PA and 
nausea levels, such as fatigue and direct 
side effects of antinausea medication 
use. Our findings are partially limited 
by our inability to statistically control 
for these variables and other potential 
barriers to PA.

Table 2.

Nausea-Related Characteristics of High and Low-Nausea Pregnant Women.a

Total (n = 70) High Nauseab (n = 42) Low Nausea (n = 28) P Value

Reported no medication use 52 (74.3) 25 (59.5) 27 (96.4) .001c

Reported over-counter medication use 16 (22.9) 15 (35.7) 1 (3.6) .001c

Reported prescribed medication use 6 (8.6) 6 (14.3) 0 (0) .074

Reported using nondrug treatments 11 (15.7) 11 (26.2) 0 (0) .002c

Nausea-related hospitalization 3 (4.3) 3 (7.1) 0 (0) .270

Experienced nausea after first trimester 18 (25.7) 17 (40.5) 1 (3.6) .001c

aFrequency (%).
bHigh nausea defined as ≥2 h/d of feeling nauseous or vomiting.
cSignificant difference comparing high- and low-nausea women (P value <.05).

Table 3.

Characteristics of First-Trimester LTPA and Work PA Among High and Low-Nausea Pregnant Women.a

Total (n = 70) High Nauseab (n = 42) Low Nausea (n = 28) P Value

LTPA MET minutes per week

  First trimester 516.5 (0, 2985) 385.5 (0, 2985) 764 (0, 2820) .050c

Work PA (h/wk)

  First trimester sitting 9.9 (0, 94.5) 7.4 (0, 94.5) 13.8 (1.5, 48) .058

  First trimester standing 8.3 (0, 63.7) 6.3 (0, 32.4) 14 (0, 63.7) .033c

  First trimester walking 13.1 (0, 73.5) 12.3 (0, 73.5) 13.8 (0, 63) .783

Abbreviations: PA, physical activity; LTPA, leisure-time PA; MET, metabolic equivalent.
aMedian (range).
bHigh nausea defined as ≥2 h/d of feeling nauseous or vomiting.
cSignificant difference comparing high- and low-nausea women (P value <.05).
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Despite the aforementioned limitations, 
this investigation provides critical 
information with respect to a common 
first-trimester condition (and barrier to 
PA) that has received limited attention in 

the scientific literature. Our findings are 
novel given the lack of available 
information on how the intensity and 
amount of LTPA relates to first-trimester 
nausea. Furthermore, our findings 

provide novel information with respect 
to the potential influence of first-
trimester nausea and vomiting on work 
PA or vice versa. This specific 
relationship has not been assessed 

Figure 1.

Relative frequency of meeting the current leisure-time physical activity guidelines during the first trimester among high- and low-
nausea pregnant women.

Figure 2.

Relative frequency of “high” sitting, standing, and walking at work during the first trimester among high- and low-nausea pregnant 
women.
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previously, and our findings provide 
insight into specific and common 
modalities of activity (walking, standing, 
and sitting) that are required for various 
occupations.

Conclusions

In summary, we present preliminary 
evidence that level of nausea is inversely 
related to LTPA and work PA in the first 
trimester of pregnancy. Given the nature 
of our cross-sectional data, we were not 
able to establish time order in examining 
these relationships. Therefore, it cannot 
be determined from our findings 
whether PA during pregnancy reduces 
the effects of nausea and vomiting or, 
rather, whether lower levels of nausea 
and vomiting allow pregnant women to 
be more physically active. Future 
investigations should seek to assess this 
relationship through longitudinal 
methods, specifically beginning data 
collection before pregnancy-induced 
nausea begins and following throughout 
the first trimester. Future investigative 
efforts should also seek to utilize 

objective measures of PA behavior in 
leisure time and at work.
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