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ABSTRACT
Background: Exercise has many benefits for women with uncomplicated pregnancies. However, 
poor exercise knowledge may contribute to problems or barriers that reduce a woman’s level 
of exercise after becoming pregnant.

Aim: This study was performed to identify pregnancy exercise knowledge among pregnant 
women using latent class analysis and to examine the relationship between pregnancy exercise 
knowledge patterns and sociodemographic characteristics.

Design: A descriptive, cross-sectional approach was used in this study.

Methods: Participants were recruited from the prenatal outpatient departments of two hos-
pitals and a certified prenatal center in Taipei, Taiwan. A total of 618 participants completed a 
pregnancy exercise knowledge test. The data were analyzed using WINMIRA and SPSS 20.0 
software.

Results: Two latent classes were identified based on exercise knowledge among pregnant 
women. The Accurate Knowledge group (n = 543, 87.9%), which had a higher latent trait for ex-
ercise knowledge (M = 1.31, SD = 0.94), was larger than the Limited Knowledge group (n = 75, 
12.1%), which had a lower latent trait (M = −0.22, SD = 1.14). The principles of exercise for 
pregnant women, particularly the appropriate intensity and duration, may be difficult items 
for women in the Limited Knowledge group to understand. Women with Limited Knowledge 
had significantly lower education levels and greater rates of unemployment, multiparity, and 
miscarriage than women in the Accurate Knowledge group.

Linking Evidence to Action: A two-class system for interpreting exercise knowledge among 
pregnant women is statistically supported. We believe that this study has evidence-based po-
tential to help healthcare providers improve pregnant women’s exercise knowledge as part of 
routine prenatal care to promote exercise.

INTRODUCTION
Exercising throughout pregnancy can improve or main-
tain physical fitness (American College of Obstetrics & 
Gynecology [ACOG], 2015), help with weight management 
(ACOG, 2015; Vargas-Terrones et al., 2019), prevent and 
treat pelvic and lower back pain (Davenport et al., 2019), 
and enhance psychological well-being (ACOG, 2015; Liu et 
al., 2019). Regular exercise during pregnancy has also been 
shown to decrease the duration of the first phase of labor 
and the total duration of labor (Barakat et al., 2018) and 
to lower the risk of induced labor (Ferreira et al., 2019). 
The ACOG (2015) has provided certain guidelines sug-
gesting that pregnant women with no medical or obstetric 
complications should continue to exercise and preferably 
engage in moderate-intensity aerobic activity for at least 
20–30 minutes daily or 150 minutes per week.

Previous studies have shown that compared to prepreg-
nancy, pregnant women often exercise less frequently (Lee, 
Hwang et al., 2016; Nascimento et al., 2015; Tung et al., 
2014). In addition, women reported receiving little or no 
advice about exercise from their obstetric provider (Alvis 
et al., 2019). Pregnant women are not only unaware of the 
benefits of exercise during the perinatal period, but many 
women also believe that exercise is not safe (Ferrari et al., 
2013; Lee, Chiang et al., 2016). Therefore, inadequate exer-
cise knowledge may be a barrier to exercise for pregnant 
women (Petrov Fieril et al., 2014).

Previous studies have shown that pregnant women who 
visit their obstetrics/gynecology provider are unlikely to 
obtain exercise knowledge as a routine part of their prena-
tal care (Basu et al., 2014; Yamamoto et al., 2014). Indeed, 
pregnant women commonly report that advice regarding 
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exercise during pregnancy is generally vague (not individ-
ualized), constantly changing, and limited to recommen-
dations such as simply walking more (Ferrari et al., 2013). 
Furthermore, according to Whitaker et al. (2016), 36% of 
pregnant women report that when they mention exercise, 
their healthcare providers simply recommend continu-
ation of their previous exercise routine. Thus, pregnant 
women are seldom specifically advised regarding the fre-
quency, duration, and intensity of exercise needed to meet 
the ACOG recommendations even though such knowledge 
should be clearly propagated (Bgeginski et al., 2017).

Exercise knowledge is based on exercise behavior. Poor 
knowledge or a lack of knowledge of exercise guidelines may 
contribute to problems with or barriers to physical activity 
(Petrov Fieril et al., 2014). Therefore, assessing knowledge 
on exercise during pregnancy may help determine whether 
women will participate in exercise during and after preg-
nancy. A few studies have surveyed pregnancy exercise 
knowledge, and among these studies, only a few questions 
(one or two questions) were used (De Jersey et al., 2013; 
Mbada et al., 2014; Ribeiro & Milanez, 2011). Moreover, 
previous studies have incorporated only observed variables 
in the exercise knowledge scores of pregnant women, and 
the authors of these studies were unaware of the number of 
latent classes that have been defined for pregnant women’s 
exercise knowledge.

Latent class analysis (LCA) is a statistical method used to 
group individuals (cases, units) into classes (categories) of 
an unobserved (latent) variable on the basis of responses 
to a set of nominal, ordinal, or continuous observed vari-
ables (Porcu & Giambona, 2017). In psychological measure-
ments, latent variables are variables that are not directly 
observed but are rather inferred from the observed vari-
ables. Studies have adopted latent classes to explore dietary 
patterns related to pregnancy (Sotres-Alvarez et al., 2010). 
LCA is a type of mixture model (McLachlan et al., 2019) 
involving person-centered rather than variable-centered 
analysis (Elhai et al., 2020). Psychometric assessments have 
indicated that the total score does not reflect the exact la-
tent classes of knowledge of a person. Moreover, pregnant 
women’s exercise knowledge was not fully explored as a 
latent trait, which is an unobservable ability or character-
istic such as intelligence or a capacity for physical exercise. 
However, latent traits can still be measured using observed 
behaviors or responses (Wikipedia, 2020).

LCA could identify the number of latent classes of preg-
nant women’s exercise knowledge, and a trade-off between 
and among pregnant women’s abilities, attitudes, and per-
sonality traits was noted (Wikipedia, 2020). Moreover, it 
could examine similarities and differences between and 
among classes and how such heterogeneity is related to 
other variables (Elhai et al., 2020). Therefore, LCA could 
identify the number of latent classes and their homoge-
neous characteristics.

The aim of this study was to identify latent classes of 
exercise knowledge among pregnant women using LCA. 
We also investigated the relationships between the latent 
classes and the women’s sociodemographic characteristics. 
First, we determined how many latent classes of pregnancy 
exercise knowledge exist. Second, we identified the param-
eters associated with item difficulty and the response prob-
ability in each class. Third, we compared and analyzed the 
sociodemographic characteristics of the pregnant women 
in each class.

METHODS
Design
This study used a descriptive, cross-sectional research de-
sign with purposive sampling.

Study Participants and Setting
The study participants were recruited from the prenatal 
outpatient departments of two hospitals and from a cer-
tified prenatal center in Taipei, Taiwan. Our participants 
were at least 20 years of age, were diagnosed as being preg-
nant, and had been given the “Mother’s Manual.” All par-
ticipants were native Chinese speakers and completed the 
consent form. The final sample included 618 participants.

Measures
A 13-item multiple choice survey was developed to evaluate 
the pregnant women’s exercise knowledge using the preg-
nant women’s guidelines of the ACOG. The 13 items and 
three concepts of pregnancy exercise knowledge included 
the pregnancy exercise FITT principles of frequency, in-
tensity, duration, and pattern (six items), safety guidelines 
(six items), and benefits (one item). An obstetrician, pro-
fessor of nursing, two sports professors, and an obstetri-
cal nurse evaluated the exercise knowledge test. After the 
professionals scored and commented on the questionnaire, 
the research committee discussed and modified the low-
scoring items. The Content Validity Index (CVI) value was 
95%–100%.

The pregnancy exercise knowledge test was adminis-
tered to 50 participants during the pilot study. We analyzed 
the item difficulty and item discrimination of the exercise 
knowledge test. The item difficulty indicates the difficulty 
of each item and has an inverse relationship with the item 
value; greater item difficulty corresponds to a lower value 
(Backhoff et al., 2000). The correct ratio was calculated by 
adding the percentages of correct responses in a high-scor-
ing group (the top 27%) and a low-scoring group (the bot-
tom 27%) and then dividing by 2. The mean difficulty of 
the items related to exercise knowledge was 0.48 (range 
0.12–0.80), reflecting medium difficulty (values ranged 
between 0.5 and 0.6; Backhoff et al., 2000; Tomak & Bek, 
2015).
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Participants with a discrimination measure of the same 
ability or competence and a high overall test score would 
have a high probability of being able to answer an item 
(Backhoff et al., 2000). Item discrimination was calculated 
as the percentage of correct responses in the high-scoring 
group (the top 27%) minus the corresponding percentage 
in the low-scoring group (the bottom 27%). The mean dis-
crimination value of the exercise knowledge items was 0.30 
(range 0.05–0.61), and the discrimination values ranged 
from 0.26–0.35, indicating good discriminatory power 
(Tomak & Bek, 2015). The pilot study of the pregnancy ex-
ercise knowledge test showed moderate difficulty and good 
discrimination.

The questionnaire collected information regarding the 
women’s sociodemographic characteristics (e.g., age, oc-
cupation, education, and prepregnancy body mass index), 
prepregnancy and pregnancy exercise habits (≥3 times/
week), and perinatal characteristics (parity and miscarriage 
history).

Data Collection
In the consent form, our study was briefly explained, an 
assurance of confidentiality was provided, and the right to 
withdraw from the study was explained. The participants, 
all of whom voluntarily agreed to take part in the study, 
were given an explanation of the study and then signed 
the consent form. After the participants completed a ques-
tionnaire, we gave them a gift and thanked them for their 
participation.

Ethical Considerations
This study was approved by the Institutional Review Board 
of Mackay Memorial Hospital Hospital (No. 104058-F). The 
consent forms signed by the participants included both a 
brief description of the study and an explicit assurance of 
confidentiality.

Data Analysis
LCA is a person-centered, model-based approach used to 
identify mutually exclusive classes from a baseline study 
population based on response patterns, where the numbers 
and structures of classes are unknown a priori (Collins & 
Lanza, 2010). The analysis was organized around specific 
aims. LCA identified the number of different classes of 
pregnancy-related exercise knowledge, and then, the pa-
rameters of the latent class were estimated. WINMIRA 2001 
software was used to analyze the data in the latent class 
(Von Davier, 2001), and SPSS 20.0 was used to examine the 
sociodemographic characteristics of the pregnant women 
in each class.

Aim 1: To Identify the Number of Existing 
Classes of Pregnancy Exercise Knowledge
LCA was used to discover underlying response pat-
terns, thus allowing the identification of respondent 

groups with similar pregnancy exercise knowledge 
using WINMIRA software. The number of classes was 
unknown, and competing models were selected based 
on the information criteria. Selection of the best-fitting 
parsimonious models was based on two main criteria: 
minimizing the Bayesian information criterion (BIC) 
and achieving a consistent Akaike information criterion 
(CAIC) to assess the LCA (Collins & Lanza, 2010). Smaller 
values indicate better fit.

Aim 2: To Assess the Parameters Associated With 
Item Difficulty and the Response Probability in 
Each Class
We identified the parameters of item difficulty and the re-
sponse probability in each class. The Q-index (ZQ) denotes 
the fit of an item with regard to the conditional probabil-
ity of its observed item response pattern. ZQ measures the 
relationship between the items and the latent classes and 
shows the goodness of fit. ZQ is the standardized Q-index, 
and 1.96 is an acceptable boundary of item fit (Rost & Von 
Davier, 1994).

Item difficulty refers to the level of knowledge needed 
to correctly answer an item. The difficulty estimate within 
each class was unique and revealed the item characteris-
tics. A higher difficulty estimate indicates a considerably 
more difficult item for the participants and that a higher 
knowledge level is required to correctly answer an item in 
a given latent class. The response probability refers to the 
likelihood of participants providing the correct response to 
an item in each latent class. A higher response probability 
estimate indicates a higher likelihood of participants pro-
viding the correct response to an exercise knowledge item. 
Our study used the following cutoff values: A value greater 
than 0.8 indicated a high response probability, and a value 
below 0.5 indicated a low response probability.

Aim 3: To Examine the Relationships 
Between Different Exercise Knowledge 
Patterns and the Sociodemographic 
Characteristics of Pregnant Women
We compared and analyzed the sociodemographic charac-
teristics of the pregnant women in each class as well as 
their total scores. The statistical analyses were performed 
using SPSS 20.0 (IBM, Armonk, NY, USA). In particular, 
frequencies and percentages were used to describe the indi-
vidual variables, and the mean (M) and standard deviation 
(SD) were used to describe the continuous variables. The 
participants’ individual variables were compared using chi-
square tests, independent t-tests, and ANOVA.

RESULTS
Model Fitting and Latent Classes
The 13 items of the multiple choice pregnancy exercise 
knowledge test were entered into the model. A two-class 
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structure with eight items was the best-fitting model and 
was selected to describe patterns of pregnant women’s ex-
ercise knowledge according to the LCA criteria (Table 1).

The eight items and three concepts of pregnancy exer-
cise knowledge included pregnancy exercise FITT princi-
ples (five items), safety guidelines (two items), and benefits 
(one item). The pattern of the difficulty estimates differed 
within the two classes by the item statistics as shown in 
Table 2. The standard error was small, and the parameter 
estimation was acceptable. The fit of these eight items was 
also assessed within each class based on the Q-index (ZQ). 
All ZQ values were within the boundary of 1.96, indicating 
that these items fit well in both classes (Table 2).

Item Analysis in the Latent Classes
Each individual was assigned to the latent class belong-
ing to the highest probability. Figure 1 shows the response 
probability for items with respect to the two classes in 
Table 2. For the mean value and standard deviation of preg-
nant women’s latent trait for exercise knowledge, most 
participants were in Class I (n = 543, 87.9%), which had a 
higher mean value (M = 1.31) and a lower standard devia-
tion (SD = 0.94) for the latent trait of exercise knowledge. 
This class was labeled the Accurate Knowledge group. Class II 
(n = 75, 12.1%) had a lower mean value (M = −0.22) and 
a higher standard deviation (SD = 1.14) for the latent trait 
of exercise knowledge and was labeled the Limited Knowledge 
group.

Women in the Accurate Knowledge group tended to have 
more items with higher response probabilities (Table  2 
and Figure 1) and lower item difficulty estimates (Table 2 
and Figure 2) than women in the Limited Knowledge group. 
The concept of exercise FITT principles, including the ap-
propriate type, duration, and intensity of pregnancy exer-
cise, warning signs or symptoms to discontinue exercise, 
and the benefits of exercise during pregnancy, exhibited 
a higher response probability in the Accurate Knowledge group 
than in the Limited Knowledge group. However, this group had 
a lower response probability and higher item difficulty for 
exercise principles addressing the appropriate intensity 
while exercising during pregnancy.

As shown in Table  2, women in the Limited Knowledge 
group had a lower response probability and higher diffi-
culty estimates than those in the Accurate Knowledge group for 
items 3 and 5; these items assessed the exercise principles 
reflecting the appropriate duration and intensity of exercise 
during pregnancy.

Characteristics of the Participants 
among the Classes
The mean age of the participants was 31  years (31.83; 
SD = 14.17), and the mean gestational age was 28 weeks 
(28.18; SD  =  6.83). More than two-thirds of the women 
were older than 30 years.

Highly educated women and those who were employed, 
nulliparous, and had no miscarriage history (p < .05) had 
an increased probability of belonging to the Accurate Knowledge 
group. The results did not show any influence of age, pre-
pregnancy or pregnancy exercise habits, or prepregnancy 
BMI (p > .05) on women’s knowledge levels (Table 3).

According to Table 4, only the education variable was 
significantly associated with total scores. In contrast, the 
variables age, occupation, exercise before pregnancy, exer-
cise during pregnancy, miscarriage history, and parity were 
not significantly associated with total scores (p > .05).

DISCUSSION
A two-class structure was selected when conducting the 
LCA for exercise knowledge among pregnant women in 
Taiwan. Most participants were in the Accurate Knowledge 
group, which had greater exercise knowledge than the 
Limited Knowledge group. The Limited Knowledge group included a 
smaller proportion of pregnant women, and women in this 
group had less exercise knowledge, a significantly lower 
educational level, and higher rates of unemployment, mul-
tiparity, and miscarriage than the women in the Accurate 
Knowledge group. Healthcare providers and exercise profes-
sionals should be reminded to promote exercise knowl-
edge among pregnant women in the Limited Knowledge group. 
Moreover, the exercise principles regarding the appropriate 
duration and intensity in terms of heart rate of pregnancy 
exercise had a lower response probability and higher esti-
mated item difficulty in the Limited Knowledge group than in 
the Accurate Knowledge group.

Previous studies have found that higher education levels 
were associated with knowledge regarding exercise during 
pregnancy, which is consistent with our study (Mbada et al., 
2014; Ribeiro & Milanez, 2011). The reason for this result 
may be that higher educational attainment is significantly 
associated with patients who may more easily understand 
or apply pregnancy exercise knowledge and have adequate 
health literacy (Chen, Huang, Yang, & Lew-Ting, 2014).

However, lower education levels were clearly linked to 
poorer physical and mental health among women (Chazelle 

Model BIC CAIC

Two-class 5,118.65 5,137.65

Three-class 5,168.43 5,197.43

Four-class 5,216.57 5,255.57

Five-class 5,269.48 5,318.48

Note. BIC = Bayesian information criterion; CAIC = consistent 
Akaike information criterion.

Table 1. Information Criteria for Model Selection
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Figure 1. Response probability of items for the Accurate Knowledge and Limited Knowledge.
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et al., 2011; Tooth & Mishra, 2015). The reason for this asso-
ciation may be as follows: The higher proportion of miscar-
riage history in the Limited Knowledge group, which included 
women who may have had a history of miscarriages or in-
adequate exercise knowledge during a previous pregnancy 
regarding possible causes of miscarriage, created a fear that 
exercise could cause another miscarriage. Previous studies 
have shown that more past pregnancies and a history of 
miscarriage were significantly associated with less exercise 

(Lee, Hwang, et al., 2016; Nascimento et al., 2015; Ribeiro 
& Milanez, 2011; Tung et al., 2014).

The FITT principles of exercise, particularly the appro-
priate intensity and duration, may be difficult for and un-
familiar to pregnant women in the Limited Knowledge group. 
Previous studies have shown that pregnant women are con-
cerned that too much exercise could harm the pregnancy 
and hurt them or the growing baby, and that they lack 
knowledge regarding the types and amounts of exercise 

Variables

Latent class

Chi-squared

Accurate Knowledge 
(n = 543)

Limited Knowledge 
(n = 75)

(%) N (%)

Age 2.025

20–29 164 (30.2) 22 (29.3)

30–32 184 (33.9) 27 (36.0)

33–35 125 (23.0) 13 (17.3)

36–44 70 (12.9) 13 (17.3)

Occupation 3.31*

Unemployed 181 (33.3) 33 (44.0)

Employed 362 (66.7) 42 (56.0)

Education level 23.81***

Below junior high school 70 (12.89) 26 (34.67)

Above college or university 473 (87.11) 49 (65.33)

Exercise before pregnancy 
(>3 times/week)

0.22

Yes 196 (36.10) 25 (33.33)

No 347 (63.90) 50 (66.67)

Exercise during pregnancy 
(>3 times/week)

2.48

Yes 195 (35.91) 20 (26.67)

No 348 (64.09) 55 (73.33)

Miscarriage history 7.77**

Yes 105 (19.34) 25 (33.33)

No 438 (80.66) 50 (66.67)

Parity 18.19***

Nulliparous 368 (67.78) 32 (42.67)

Multiparous 175 (32.22) 43 (57.33)

Variables Mean (SD) t-value

Prepregnancy BMI 21.14 (2.87) 21.37 (3.05) −0.65

Age 31.79 (3.74) 32.10 (3.95) −0.68

Note. *p < .05; **p < .01; and ***p < .001.

Table 3. Characteristics of Women in the Two Classes (N = 618)
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that are safe (Krans & Chang, 2012; Muzigaba et al., 2014). 
The fear is that “overdoing it” while exercising could cause 
a miscarriage (Ferrari et al., 2013).

Health providers focusing on obstetric check-ups sel-
dom provide specific advice regarding the exercise prin-
ciples meeting the ACOG recommendations (Alvis et al., 
2019) even though such knowledge should clearly be pro-
vided (Bgeginski et al., 2017). Social relationships can af-
fect the thoughts and knowledge of individuals (Robinson 
& Henderson, 2018). Furthermore, when health providers 
educate pregnant women about exercise, they should rec-
ognize that knowledge beliefs are primarily based on soci-
etal contexts.

Traditional Taiwanese individuals believe that pregnant 
women should avoid exercise as much as possible to prevent 
miscarriage (Lee, Chiang, et al., 2016). A primary concern 
regarding exercise among pregnant Taiwanese women is 
the safety of the mother and baby. If women exercise during 
pregnancy, they should know about the exercise principles 
and advantages, which may give these women the confi-
dence to prevent the risks of exercise during pregnancy. The 
lower response probability of the more difficult concepts of 
pregnancy exercise principles should serve as a reminder to 
healthcare providers to educate pregnant women.

If a person’s social beliefs include the belief that exercise 
during pregnancy is dangerous and unhealthy for pregnant 
women (Lee, Hwang, et al., 2016), health providers must 
thoroughly understand the “why” and “what” underlying 
pregnancy exercise knowledge. Therefore, health provid-
ers must not only provide pregnancy exercise knowledge 
to pregnant women but also understand their beliefs re-
garding exercise during pregnancy to ensure that pregnant 
women understand that exercising correctly can promote 
maternal health with no harm to the fetus.

Moreover, multiparous women may lack the time to 
become educated about exercise during pregnancy or may 
decrease the time spent exercising due to family respon-
sibilities with children in the household (Muzigaba et al., 
2014; Nascimento et al., 2015). Currently, caring for chil-
dren may be a barrier to exercise among women; thus, the 
availability of child care may be involved in these associ-
ations. The Limited Knowledge group may fear having a mis-
carriage or lack child care, both of which can influence 
exercise during pregnancy. Providing knowledge regarding 
how to exercise to caregiving multiparous women to in-
crease their interest may result in increased exercise knowl-
edge and practice, which can be accomplished by initiating 
antenatal exercise education and exercise sessions during 
antenatal visits or establishing community-based group 
exercise clubs (Abiodun et al., 2014) to educate women 
on how to take their children along and exercise together 
during pregnancy.

The LCA model was the main quantitative methodology 
used in this study. Previous studies have applied this quanti-
tative methodology to identify body composition patterns, 
knowledge, and attitudes toward antibiotic use and resis-
tance (Vallin et al., 2016; Zhang et al., 2019). To the best of 
our knowledge, this study is the first to use LCA to analyze 

Variables N (%) Mean (SD) t/F

Age .976

20–29 186 (30.1) 5.58 (1.47)

30–32 211 (34.1) 5.74 (1.23)

33–35 138 (22.3) 5.82 (1.38)

36–44 83 (13.4) 5.64 (1.28)

Occupation −1.59

Unemployed 214 (34.6) 5.58 (1.45)

Employed 404 (65.4) 5.76 (1.29)

Education 
level

−5.04***

Below junior 
high school

96 (15.53) 5.07 (1.62)

Above 
college or 
university

522 
(84.47)

5.81 (1.26)

Exercise 
before 
pregnancy (> 
three times/
week)

−.801

Yes 221 
(35.76)

5.67 (1.35)

No 397 
(64.24)

5.76 (1.35)

Exercise 
during 
pregnancy (> 
three times/
week)

−1.20

Yes 215 
(34.79)

5.65 (1.37)

No 403 
(65.21)

5.79 (1.31)

Miscarriage 
history

−.27

Yes 130 
(21.04)

5.67 (1.36)

No 488 
(78.96)

5.71 (1.35)

Parity −1.82

Nulliparous 400 
(64.72)

5.77 (1.34)

Multiparous 218 
(35.28)

5.56 (1.36)

Note. *p < .05, **p < .01, and ***p < .001.

Table 4. Characteristics of Women in the Total 
Scores (N = 618)
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exercise knowledge among pregnant women. Our findings 
strongly suggest that grouping according to the LCA model 
is effective for more fully understanding pregnant women’s 
exercise knowledge and the relatively homogeneous groups 
underlying different levels of exercise knowledge. The per-
centage of correct answers is used in traditional knowledge 
tests, but this parameter did not relate to the knowledge 
traits of pregnant women. Notably, the LCA in our study 
identified the following two classes: a group with a high 
response probability and a group with a low response prob-
ability. This LCA may help clinicians identify differences in 
characteristics or potential problems with exercise knowl-
edge between the two classes of women. However, tradi-
tional knowledge tests may divide the participants into two 
or three groups based on their scores (high and low scores 
or high, medium, and low scores, respectively). Women 
with higher scores on the exercise knowledge part of the 
test may not have more exercise knowledge, just as women 
with low scores on this part of the test may not necessar-
ily have less exercise knowledge. Based on the eight-item 
exercise knowledge test, the discrepancy between the la-
tent groups and the characteristics of each group was easily 
identified. Therefore, LCA may help clinicians identify the 
latent groups’ homogeneous characteristics or traits. This 
analysis may also help clinicians easily identify women in 
each group by characteristics or help them design an ed-
ucational program to solve the knowledge problems of 
different groups. Women in the two groups have different 
pre-existing levels of exercise knowledge. Clinicians can 
use a knowledge test to more easily distinguish between the 
two groups and to more effectively provide the best educa-
tional programs for the different groups and thus enhance 
their exercise knowledge.

Our study has several limitations. The participants were 
selected from North Taiwan and were older and had a 
higher educational level; therefore, the results cannot be 
generalized to all pregnant women. In the future, we could 
perform a survey by randomized sampling or conduct a 
longitudinal study to follow the exercise practices or ma-
ternal/birth outcomes of pregnant women. Such a study 
may provide an understanding of how difficulty related to 
exercise knowledge influences exercise behaviors or mater-
nal/birth outcomes.

CONCLUSION
We identified two groups of exercise knowledge among 
pregnant women. Most pregnant women were in the 
Accurate Knowledge (87.9%) group, while only 12.1% of the 
women were in the Limited Knowledge group. Educational 
level, occupation, miscarriage history, and parity differed 
significantly between the groups. The safety guidelines for 
exercise are not difficult concepts and had high response 
probabilities in both groups. However, the concepts of the 
exercise principles, particularly the appropriate intensity 

and duration, may be difficult and unfamiliar for women 
of the Limited Knowledge group. Social relationships affect 
pregnant women’s thoughts and knowledge concerning 
exercise during pregnancy. Healthcare providers should 
recognize their patients’ beliefs and knowledge regarding 
pregnancy exercise based on their societal contexts. In ad-
dition, healthcare providers must understand the “why” 
and “what” of pregnancy exercise concepts to assist preg-
nant women in attaining Accurate Knowledge on exercise. LCA 
is a useful person-centered analytical approach for identi-
fying patterns of pregnancy exercise knowledge and can 
be used to develop personalized interventions to educate 
pregnant women about exercise.

LINKING EVIDENCE TO ACTION

• Two latent classes, Accurate Knowledge and Limited Knowledge, 
were identified based on exercise knowledge among 
pregnant women.

• Most pregnant women were classified as having 
Accurate Knowledge (87.9%); only 12.1% of the women had 
Limited Knowledge.

• Women with Limited Knowledge had significantly lower 
education levels and higher rates of unemployment, 
multiparity, and miscarriage than those with Accurate 
Knowledge.

• The concepts of exercise principles, particularly 
the appropriate intensity and duration, may be dif-
ficult for women in the Limited Knowledge group to 
understand.

• Healthcare providers should recognize women’s be-
liefs regarding exercise during pregnancy based on 
the societal context.
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