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Research Report

The adoption of healthy lifestyle behaviors during pregnancy 
is essential to promote a healthy pregnancy and prevent 
maternal and fetal complications. Thus, maternal lifestyle 
behaviors during pregnancy have a significant impact on 
perinatal outcomes. In addition, pregnancy is a privileged 
and opportune moment to enhance healthy lifestyle behav-
iors, as women are more receptive to making positive 
changes to their lifestyles.1,2

The World Health Organization (WHO) defines healthy 
lifestyle as the behaviors shaped by an individual during the 
socialization process, include a range of behaviors that pre-
vent preventable disease and promote physical and mental 
well-being.3 Therefore, identifying the healthy lifestyle 
behaviors such as regular physical activity, balanced diet, 
adequate sleep, and managing stress4 is essential to optimize 
maternal and infant health during this period.

Physical activity during pregnancy has been associated 
with a reduced risk of gestational diabetes, preeclampsia, and 

cesarean section, and contributes to improving the emotional 
well-being of the pregnant woman.5-7 Sedentary behaviors 
such as increased screen time is associated with overweight, 
obesity, hypertension, and type 2 diabetes during pregnancy.8,9 
Similarly, eating a balanced diet is associated with a lower 
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Abstract
Background: Pregnancy provides a privileged and opportune moment to implement interventions promoting healthy 
lifestyle behaviors and significantly improving perinatal outcomes. The Healthy Lifestyle Behaviors Scale (HLBES) can be used 
to assess health promoting behaviors, such as diet, physical activity, and mental health.
Purpose: This study aimed to examine the psychometric properties of the HLBES in Portuguese pregnant women.
Methods: A methodological study was conducted on a convenience sample of 192 pregnant women receiving prenatal 
care. After cross-cultural adaptation, an exploratory factor analysis and internal consistency assessment were carried out to 
evaluate the psychometric properties of the scale. Data collected included the Healthy Lifestyle Beliefs Scale to assess the 
HLBES’ criterion validity.
Results: Exploratory factor analysis with Varimax rotation yielded 2 subscales that explained 45.23% of the total variance. 
The scale revealed an overall internal consistency of 0.78 and a good criterion validity with the Healthy Lifestyle Beliefs Scale 
(r = 0.65, P < .01).
Conclusion: Our results suggest that the HLBES is an instrument for reporting healthy lifestyle behaviors in Portuguese 
pregnant women; however, further studies are recommended. This scale can be used to not only describe healthy lifestyle 
behaviors in pregnant women but also to determine the effects of health promoting interventions.
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risk of gestational diabetes, preterm delivery, and fetal growth 
restriction.10-13 In addition, maternal diet during pregnancy 
affects maternal and child health through epigenetic mecha-
nisms.14 Physical inactivity and unhealthy eating habits are 
associated with excessive weight gain and obesity during 
pregnancy.15 Goldstein et al (2018) noticed that 42% of preg-
nant women in the United States, 30% in Europe, and 10% in 
Asia were classified as overweight or obese.16

Adequate sleep duration and quality is also crucial in 
reducing the risk of gestational hypertension, preeclampsia, 
preterm birth, and fetal macrosomia postpartum depres-
sion.17-19 In addition, there is a significant relationship bet- 
ween sleep disturbances during pregnancy and postpartum 
depression,20 which highlights the importance of early diag-
nosis and prenatal intervention. On the other hand, high lev-
els of stress during pregnancy have been associated with 
adverse outcomes such as low birth weight, preterm birth, 
and emotional, behavioral, and cognitive issues in the 
child.21,22 In addition, prenatal anxiety and depression have 
been associated with poor nutrition, excessive weight gain, 
substance abuse, alcohol, and smoking.23-25 Therefore, be- 
havioral interventions aimed at reducing stress can improve 
healthy lifestyle behaviors.24

In conclusion, several adverse perinatal outcomes are 
associated with lifestyle behaviors. It is therefore impor-
tant to develop and implement interventions to promote 
healthy lifestyle behaviors in pregnant women, which can 
contribute to improving maternal and infant health, reduc-
ing the risk of complications, and contributing to a health-
ier start in life. Identifying pregnant women who have 
unhealthy lifestyle behaviors can be useful for developing 
preventive interventions.

In this context, the Healthy Lifestyle Behaviors Scale 
(HLBES) can help identify high-risk women and monitor the 
efficacy of health promoting interventions. The HLBES was 
developed by Melnyk to assess changes in healthy lifestyle 
behaviors related to diet, physical activity, and mental health,26 
and has been used in studies in the United States on popula-
tions of adolescents,26-28 parents with preschool children,29 
students,30 and academic and nonacademic staff in university 
settings31 with Cronbach alphas ranging from 0.78 to 0.86.

Purpose

This study reports on a methodological cross-cultural adap-
tation (phase I) and analysis of the psychometric properties 
of the Portuguese version of the HLBES (phase II). The main 
purpose of the study was to examine the psychometric prop-
erties of the HLBES in Portuguese pregnant women.

Methods

Phase I: Cross-cultural Adaptation

The recommendations in the study by Beaton et al,32 were 
followed in the cross-cultural adaptation procedure of the 

HLBES in 5 steps: (1) Portuguese translation by 2 indepen-
dent bilingual experts; (2) the synthesis of the translations 
was made after the analysis of the 2 translated versions by 
the research team and the bilingual experts; (3) back transla-
tion was conducted by 2 certified native English-speaking 
translators, confirming the linguistic equivalence to the orig-
inal scale; (4) the first version was revised by a committee of 
experts, confirming its content validity; (5) the pretest was 
administered to 18 pregnant women receiving prenatal care.

Phase II: Psychometric Properties

Participants.  A convenience sample of 192 pregnant women 
receiving prenatal care in public primary care clinics was 
recruited. This study was approved by the Ethics Committee 
of ARS-Norte (protocol CE/2022/99) after authorization 
from the original author of the scale. All pregnant women 
signed an informed consent form. The data collected were 
processed to maintain the anonymity and confidentiality of 
the participants.

Measures.  In the study, sociodemographic questions were 
included along with the HLBES, such as age, nationality, 
gestational age, and level of education completed.

Healthy lifestyle behaviors scale.  The HLBES is a 15-item, 
self-report Likert-type scale developed to measure healthy 
lifestyle behaviors related to physical activity, diet, and men-
tal health. The answers range from 1 (strongly disagree) to 5 
(strongly agree), and the total possible score can vary from 
15 to 75. Examples of items include “I eat 5 servings of fruits 
and vegetables daily,” “I engage in muscle-strengthening 
activities on 2 or more days of the week,” and “I set goals I 
can accomplish.” In a pilot study with pregnant women, the 
Cronbach’s alpha was 0.86.33

Healthy lifestyle beliefs scale.  In this study, we utilized the 
Portuguese version of the Healthy Lifestyle Beliefs Scale 
to assess the HLBES’ criterion validity, since studies high-
light positive correlations between them.27,29,34 The Healthy 
Lifestyle Beliefs Scale assesses individuals’ beliefs regard-
ing their capacity to maintain a healthy lifestyle.35 This scale 
is a self-report instrument consisting of 15 items scored on 
a Likert-type scale ranging from 1 (strongly disagree) to 5 
(strongly agree). Some of the items on the scale include “I am 
sure that I will feel better about myself if I exercise regularly,” 
“I know that I can make healthy snack choices regularly,” and 
“I am sure that I can handle my problems well.” The total 
score on the Healthy Lifestyle Beliefs Scale ranges from 15 to 
75, and the Portuguese version has demonstrated good inter-
nal consistency (α = 0.83) among pregnant women.36

Statistical Analysis

The recommendations of DeVellis and Thorpe (2022) were 
followed for statistical analysis.37 SPSS Statistics version 
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28.0 software was used to enter and analyze the data. De- 
scriptive statistics were computed to summarize sociodemo-
graphic characteristics and the scale items. Mean and stan-
dard deviation (SD) were used to describe continuous 
variables, while absolute and relative frequencies were used 
for categorical variables.

The validity of the construct was examined through 
exploratory factor analysis (EFA) with principal component 
analysis (varimax rotation), using initial eigenvalues >1 to 
determine the number of components, with factor loadings 
>0.4 considered significant.37 The appropriateness of the 
data for EFA was assessed using the Kaiser-Meyer-Olkin 
(KMO) test (≥0.8) and Bartlett’s test (significant at <0.05). 
Before the EFA, we analyzed the correlation matrix showing 
the relationships between the HLBES items, considering a 
minimum correlation coefficient of 0.30.

To estimate the reliability of the internal consistency of 
the HLBES and each identified subscale, the Cronbach’s 
alpha coefficient, the corrected item-total correlation, and 
the alpha estimated after deletion of an item were used. 
Based on the relationship between HLBES and the Healthy 
Lifestyle Beliefs Scale, the Pearson correlation coefficient 
between the target scale and the Healthy Lifestyle Beliefs 
Scale was calculated to assess its concurrent validity. The 
higher the correlation coefficient is, the higher the concur-
rent validity. We analyzed the correlations between the 
HLBES, its subscales, and sociodemographic variables.

Results

Phase I: Cross-cultural Adaptation

During the synthesis phase, we analyzed both translations 
and discovered minimal differences, mainly related to gram-
matical structure and words with similar meanings.

The Expert Committee was composed of a nurse-midwife 
with more than 10 years of experience, a maternal health and 
midwifery researcher, and a nursing researcher with method-
ological experience. Cross-cultural adjustments were made 
to 4 items to ensure semantic and experiential equivalence to 
the Portuguese context, in particular items 4, 7, 8, and 10.

Item 4 “I limit television viewing and video game playing 
to two hours per day or less” was modified to “I limit screen 
time (TV, cell phone, video games) to two hours per day or 
less.” This item refers to screen time, regardless of the device 
used, which has a significant impact on physical and mental 
health. Excessive screen time is associated with several neg-
ative health outcomes, including increased sedentary behav-
ior, sleep disorder, and negative mental health outcomes such 
as increased stress and anxiety.38-40 Since Portuguese aged 16 
to 64 years spend screen time on smartphones extensively, in 
addition to television and video games,41 we decided to 
include them to capture this behavior among Portuguese 
pregnant women.

Considering the WHO guidelines to limit sugary drink 
consumption,15,42 we have adjusted items 7 and 8 regarding 
sugar-sweetened beverage intake. Item 7 “I drink only two 
sugared drinks a day (for example, regular soda or juice)” 
was replaced by “I do not drink sugared drinks (soda or 
juice).” Similarly, item 8 “I choose water as a beverage 
instead of a sugared drink at least once per day” was substi-
tuted by “I choose water as a beverage instead of a sugared 
drink.” These adaptations were made in recognition of the 
adverse effects on perinatal outcomes associated with exces-
sive sugar consumption during pregnancy.43 Items 7 and 8 
retain the same significance as the original scale, but with-
out implying that sugary drinks should be allowed during 
pregnancy, thus aligning the scale items with evidence-
based recommendations for promoting healthy behaviors 
during pregnancy.

The adjustment made to item 10 from “I eat at least three 
meals a week with my friends” to “I speak at least three 
times a week with my friends” aims to capture reports of 
social support from pregnant women. Both sharing meals 
and talking to friends can contribute to increasing social 
support.44 By modifying the item to prioritize talking to 
friends rather than specifically eating together, we aim to 
capture the fundamental aspects of social interaction and 
support, while recognizing the necessary adaptability during 
pregnancy. During this period, various factors, including 
limitations on physical activity due to obstetric conditions, 
time limitations, and financial constraints, can make it dif-
ficult to meet up for meals. In addition, data from 2023 
shows that the Portuguese eat 71.5% of their meals at home 
compared to 28.5% outside the home.45

During the pretest, we conducted interviews with preg-
nant women who had completed the scale. The interviews 
revealed that the women had a clear understanding of all the 
items, and as a result, no significant changes were made to 
the scale. The final version was reported back to the author 
of the scale, who approved the adaptations.

Phase II: Psychometric Properties

Sample characteristics.  A total of 192 pregnant women gave 
informed consent and completed the questionnaire. The 
mean age of the participants was 32.2 years (SD = 4.9) and 
ranged from 18 to 46 years. One hundred eighty-five (96.4%) 
of the participants had Portuguese nationality. The mean ges-
tational age of the participants was 26.1 weeks (SD = 7.97) 
and ranged from 8 to 39 weeks. In this study, 103 (53.6%) 
participants had a high school education, 71 (37.0%) had a 
12th grade, 15 (7.8%) had a 9th grade, and 3 (1.6%) had a 6th 
grade education.

Exploratory factor analysis.  The mean values of the scale 
items ranged from 2.68 (SD = 1.22) for item 3 “I engage in 
muscle-strengthening activities on two or more days of the 
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week” to 4.33 (SD = 0.75) for item 8 “I choose water as a 
beverage instead of a sugared drink” (Table 1). Item 2 rela-
tive to physical activity has a mean score like item 3.

Preliminary statistical analyses were performed to sup-
port the principal components analysis. The Bartlett test 
(χ2 = 669.0; P < .001) and the KMO test (0.8) indicate that 
the quality of correlations between the variables is moderate 
and the sample size is sufficient for EFA. The correlation 
matrix between items of the scale showed numerous correla-
tions of 0.30 or greater, except items 4, 11, and 12 had low 
correlations between all the variables.

The varimax rotation identified 5 components with 
eigenvalues >1, which were extracted with loading >0.4, 
explaining 60.4% of the total variance. However, when 
analyzing internal consistency, component 5, which com-
prises items 4 and 11, exhibited a Cronbach’s α of less 
than 0.6.

Successive EFA were conducted from the beginning, after 
each item had been eliminated, until all components had 
internal consistency ≥0.7 and factor loading greater than 0.4 
for the items. Thus, EFA was repeated fixing the extraction 
of 4 components. This solution explained 53.1% of the total 
variance, but the fourth component, which comprises items 4 
and 11, had poor internal consistency. A new EFA was per-
formed establishing the extraction of 3 components, which 
explained 45.6% of the total variance; however, the third 
component (items 10, 12, and 13) had an α = 0.48. Hence, 

successive analyses were performed up to a final solution 
was established with the extraction of 2 components.

However, items 4, 11, and 12 showed a loading factor 
lower than 0.4 (0.26, 0.21, and 0.24, respectively) so they 
were excluded in the following analysis. The final factorial 
solution scale, with items 4, 11, and 12 deleted, allowed the 
selection of 12 items distributed by 2 components explaining 
45.23% of the total variance (Table 1). Subscale 1 contains 7 
items and subscale 2 includes 5 items. The items related to 
diet, physical activity, and mental health were distributed 
across both subscales, with no cross-loading; all items were 
saturated in a single component.

Criterion validity.  The results showed a Pearson correlation 
coefficient between the total scores of the HLBES and the 
total scores of the Healthy Lifestyle Beliefs Scale (r = 0.65, 
P < .01). The physical activity and social support subscale 
of the Healthy Lifestyle Beliefs Scale showed a positive, 
moderate, and statistically significant correlation with the 
HLBES total score (r = 0.48, P < .01). The eating habits 
and screen time subscale of the Healthy Lifestyle Beliefs 
Scale shows a positive, moderate, and statistically signifi-
cant correlation with the HLBES total score (r = 0.56, 
P < .01). Finally, the coping and problem-solving subscale 
of the Healthy Lifestyle Beliefs Scale showed a positive, 
moderate, and statistically significant correlation with the 
HLBES total score (r = 0.47, P < .01).

Table 1.  HLBES Items With Principal Components Factor Loadings and Reliability Results (N = 192).

Item Mean (SD)

Component 
factor loadings

Corrected item-
total correlation

Cronbach’s alpha 
if item deleted1 2

Item 1: I eat 5 servings of fruits and vegetables daily 3.61 (1.06) 0.53 0.36 0.78
Item 2: I engage in aerobic physical activity of at least 

moderate intensity for at least 150 min/week. or 75 min/week 
of vigorous intensity

2.91 (1.19) 0.85 0.50 0.76

Item 3: I engage in muscle-strengthening activities on 2 or 
more days of the week

2.68 (1.22) 0.80 0.44 0.77

Item 4: I limit screen time (TV, cell phone, video games) to 
2 hours per day or less

3.03 (1.15) — —  

Item 5: I say something positive to my family member or 
friends every day

4.15 (0.74) 0.54 0.21 0.79

Item 6: I eat low-fat foods in my diet 3.83 (0.78) 0.57 0.54 0.76
Item 7: I do not drink sugared drinks (soda or juice) 3.63 (1.07) 0.50 0.41 0.77
Item 8: I choose water as a beverage instead of a sugared drink 4.33 (0.75) 0.66 0.51 0.76
Item 9: I set goals I can accomplish 3.93 (0.81) 0.56 0.46 0.77
Item 10: I speak at least 3 times a week with my friends 4.25 (0.85) 0.67 0.23 0.79
Item 11: I do not add salt to my foods 3.54 (1.34) — —  
Item 12: I get a minimum of 7 hours of sleep on most nights 3.86 (1.09) — —  
Item 13: I talk about may worries or stress to my friends 3.83 (0.88) 0.49 0.37 0.77
Item 14: I do what I should to lead a healthy life 3.71 (0.81) 0.62 0.64 0.75
Item 15: I do healthy things to cope with my worries/stress 3.70 (0.77) 0.49 0.53 0.76
Variance (%) 31.83 13.40  

Abbreviations: HLBES: Healthy Lifestyle Behaviors Scale; SD: standard deviation.
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No significant differences were found in the total of 
HLBES subscale scores according to nationality, gestational 
age, and cohabiting with the baby’s father. A weak, positive 
association was observed between the total HLBES score and 
age (r = 0.15, P < .05) and between component 1 (r = 0.15, 
P < .05) and age and educational level (r = 0.15, P < .05).

Reliability.  Cronbach’s alpha for the total scale was 0.78, 
and the coefficients for the subscales ranged from 0.70 to 
0.73. The corrected item-total correlations were greater 
than 0.30, except for items 5 and 10 (Table 2). However, 
with the deletion of these items the Cronbach’s alpha 
would increase by 0.01. The total mean of the Portuguese 
version of HLBES was 44.64 (SD = 6.03). The mean of 
subscale 1 was 28.01 (SD = 3.52) and the mean for sub-
scale 2 was 16.61 (SD = 3.60).

Discussion

Cross-cultural adaptation and validation of instruments allow 
data collected from different populations, countries, and lan-
guages, enhancing the validity and generalizability of the 
studies carried out.46 The HLBES was designed to assess 
individuals’ healthy lifestyle behaviors in relation to diet, 
physical activity, and mental health. In this study, we cross-
culturally adapted and validated the 15-item HLBES, origi-
nating the 12-item Portuguese version of the HLBES.

Based on the psychometric properties of this study, it 
appears that the HLBES is valid and reliable for measuring 
healthy lifestyle behaviors among pregnant women in 
Portugal. However, we suggest further studies are needed to 
fully understand the associations found in the Portuguese 
version. The Cronbach’s alpha value of the total scale and the 
subscales indicates that the Portuguese version of the HLBES 
has a good reliability (α = 0.78), although slightly lower than 
other studies that used the scale with the pregnant women,33 
but similar to that in other studies.30

After EFA, 3 items were deleted and a 12-item scale was 
tested. Item 4 “I limit screen time (TV, cell phone, video 
games) to two hours per day or less” was excluded. Pregnant 
women may view screen time differently than they do other 
healthy lifestyle behaviors such as diet, physical activity, and 
mental health. In addition, limiting screen time may not be 

relevant or practical for Portuguese pregnant women, espe-
cially due to work reasons. It is important to note that 53.6% 
of participants had a high school education. During the cross-
cultural adaptation process, this item was modified, but dur-
ing the pretest, pregnant women demonstrated a good 
understanding of what was meant.

In addition, item 11 “I do not add salt to my foods” was 
deleted. Pregnant women may prioritize consuming essential 
nutrients for fetal development over reducing salt intake, 
despite existing WHO guidelines.47 Given that sleep is often 
compromised during pregnancy,18 it is possible that item 12 
“I get a minimum of 7 hours of sleep on most nights” was 
excluded possibly due to the characteristic sleep changes of 
pregnancy according to the trimester of pregnancy. By 
excluding this item, the scale may focus on behaviors that are 
directly related to a healthy lifestyle during pregnancy and 
not significantly influenced by the physiological changes 
experienced during pregnancy.

Our final solution for the EFA indicated a structure of the 
2 most appropriate subscales. The items related to diet, 
physical activity, and mental health were distributed across 
both subscales. Principal component analysis aims to iden-
tify underlying patterns of relationships between items. It 
attempts to group items that have higher correlations with 
each other, suggesting that they measure similar underlying 
constructs.37 Subscale 1 includes items on social interaction, 
diet choices, and goal-setting behaviors, reflecting aspects 
of social support, eating choices, and self-efficacy to achieve 
goals. Subscale 2 includes items related to dietary intake, 
physical activity, and stress management strategies, focus-
ing on specific health behaviors, and stress management 
mechanisms that contribute to general well-being during 
pregnancy.

Thus, some items related to diet had significant correla-
tions with items from both subscales, indicating that they 
contribute to multiple dimensions of the healthy lifestyle 
behaviors being measured. Consider item 8 “I choose water 
as a beverage instead of a sugared drink,” which had a high 
mean score on subscale 1. This item reflects a healthy food 
choice by reducing the consumption of sugary drinks, like 
item 7. However, it is possible that other items related to diet, 
such as item 1 “I eat 5 servings of fruits and vegetables 
daily,” may also contribute to other dimensions of healthy 
lifestyle behaviors covered by subscale 2.

Similarly, some items related to physical activity may have 
shown correlations with items in both subscales. This could 
be due to the nature of healthy lifestyle behaviors, where  
certain physical activities may have an impact on multiple 
aspects of health, such as mental well-being. Items 2 and 3, 
while assessing engagement in behaviors related to physical 
activity, also have implications for mental health. The regular 
practice of physical activity during pregnancy has positive 
effects on mental well-being, reducing stress, anxiety, and 
depression symptoms.48 In addition, mental health-related 
items are distributed throughout both subscales due to their 

Table 2.  Statistics and Cronbach’s Alpha of HLBES Components 
(N = 192).

Component
Number 
of items Mean (SD) Range

Cronbach’s 
alpha

1 7 28.01 (3.52) 7-35 0.70
2 5 16.61 (3.60) 5-25 0.73
Total scale 12 44.64 (6.03) 12-60 0.78

Abbreviations: HLBES: Healthy Lifestyle Behaviors Scale; SD: standard 
deviation.



Nunes et al.	 433

impact on healthy lifestyle behaviors, as they may influence 
pregnant women’s food choices and their motivation for 
physical activity.49

Conceptually, we recognized that the 2 subscales may 
seem similar, as both assess constructs related to healthy life-
style behaviors. Consequently, we explored a single-factor 
solution during the factor analysis process. However, we 
found that the variance explained was significantly reduced 
(31.83%). This suggests that a single factor could not ade-
quately capture the complexity of the underlying constructs 
measured by the scale. To resolve this limitation, we con-
sider that future studies are necessary. To gain a deeper and 
more refined understanding of the dimensions underlying the 
healthy lifestyle measures, future studies could use confir-
matory factor analysis to assess the extent to which the pro-
posed 2-factor model fits the data or consider whether 
modifications to the items could improve the discriminant 
validity of the subscales. Thus, the distribution of items 
related to diet, physical activity, and mental health reflects 
the complex nature of healthy lifestyle behaviors. Going for-
ward, if researchers decide to adapt the HLBES to other 
populations, the initial response may need to be reviewed.

The total score of the HLBES showed excellent concur-
rent validity with the Healthy Lifestyle Beliefs Scale, indi-
cating a positive and significant correlation (r = 0.65, 
P < .01). This result is consistent with previous studies.27,29,34 
In sum, the results of this study point to the complexity of 
healthy lifestyle behaviors, such as diet, physical activity, 
and mental health. They are not isolated elements but inter-
connected and can mutually reinforce each other.

Limitations

This study has some limitations that should be considered. 
The HLBES is based on self-report. However, social desir-
ability bias was minimized since the participants filled out 
the questionnaire anonymously. There may be potential fea-
tures of healthy lifestyle behavior that may not have been 
captured because the scale was developed for a different 
population. The reason for spreading items related to diet, 
physical activity, and mental health across both subscales 
should be investigated and discussed in future study results 
to ensure clarity and accurate interpretation.

Conclusions

The findings of this first study on the validity and reliability 
of the Portuguese version of the HLBES are a starting point. 
However, to establish the instrument as a valuable and 
widely applicable tool for measuring healthy lifestyle be- 
haviors in Portuguese pregnant women, further research is 
necessary to ensure its robustness, and generalizability. 
Despite the limitations of the study, these findings sugge- 
st that HLBES is an acceptable instrument to screen for 
healthy lifestyle behaviors in pregnant women and measure 

the effects of interventions to promote a healthy lifestyle, 
with implications for clinical practice and research. Future 
studies could focus on analyzing the sensitivity of the 
instrument to detect changes in healthy lifestyle behaviors 
across time, exploring its applicability in diverse popula-
tions and contexts, and investigating its predictive validity 
for perinatal outcomes. In parallel, longitudinal studies 
could elucidate the long-term impact of healthy lifestyle 
behaviors during pregnancy on maternal and child health 
outcomes. In addition, implementation of evidence-based 
intervention and cross-cultural comparative studies can be 
conducted employing this scale.

Acknowledgments

The authors would like to thank all the pregnant women and nurses 
involved in this study. This research was carried out within the 
scope of the first author’s doctoral studies at the Universidade 
Católica Portuguesa funded by the Foundation for Science and 
Technology, IP (FCT), scholarship number 2022.11057.BD.

Author Contributions

Conception and design of the work, data interpretation, data collec-
tion, data analysis, data interpretation, revisions, editing, and final 
approval of the version: Maria Arminda Nunes. Design of the work, 
data analysis, data interpretation, and revisions: Sofia Almeida. 
Design of the work, data interpretation, and editing, revision of the 
article, and final approval of the version: Alexandrina Cardoso. 
Design of the work, data interpretation, and editing, revision of the 
article, and final approval of the version: Margarida Vieira. Data 
interpretation, editing, revision of the article, and final approval of 
the version: Bernadette Melnyk.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Foundation for Science and Technology, IP (FCT) scholarship 
number 2022.11057.BD.

Ethical Approval

The study was approved by the Ethics Committee of ARS-Norte 
(protocol CE/2022/99) after the authors’ consent to adapt the scale.

ORCID iD

Maria Arminda Nunes  https://orcid.org/0000-0001-8449-9336

References

	 1.	 Kazemi A, Hajian S, Ebrahimi-Mameghani M, Khob MK. 
The perspectives of pregnant women on health-promoting 
behaviors: an integrative systematic review. Int J Women’s 
Health Reprod Sci. 2018;6(2):97-105. doi:10.15296/ijwhr. 
2018.17

https://orcid.org/0000-0001-8449-9336


434	 Western Journal of Nursing Research 46(6)

	 2.	 McCloud MB. Health behavior change in pregnant women 
with obesity. Nurs Womens Health. 2018;22(6):471-480. doi: 
10.1016/j.nwh.2018.09.002

	 3.	 World Health Organization. The World Health Organization 
Report 2002: Reducing Risks, Promoting Healthy Life. WHO 
Library Cataloguing-in Publication Data. World Health Org- 
anization; 2002.

	 4.	 Kris-Etherton PM, Petersen KS, Després JP, et al. Strategies for 
promotion of a healthy lifestyle in clinical settings: pillars of ideal 
cardiovascular health: a science advisory from the American 
Heart Association. Circulation. 2021;144(24):E495-E514. 
doi:10.1161/CIR.0000000000001018

	 5.	 Kołomańska D, Zarawski M, Mazur-Bialy A. Physical activ-
ity and depressive disorders in pregnant women—a systematic 
review. Medicina (Kaunas). 2019;55(5):212. doi:10.3390/
medicina55050212

	 6.	 Du M, Ouyang Y, Nie X, Huang Y, Redding SR. Effects of 
physical exercise during pregnancy on maternal and infant 
outcomes in overweight and obese pregnant women: a meta-
analysis. Birth. 2019;46(2):211-221. doi:10.1111/birt.12396

	 7.	 Magro-Malosso ER, Saccone G, Di Mascio D, Di Tommaso 
M, Berghella V. Exercise during pregnancy and risk of preterm 
birth in overweight and obese women: a systematic review 
and meta-analysis of randomized controlled trials. Acta Obstet 
Gynecol Scand. 2017;96(3):263-273. doi:10.1111/aogs.13087

	 8.	 Guo C, Zhou Q, Zhang D, et al. Association of total sedentary 
behaviour and television viewing with risk of overweight/obe-
sity, type 2 diabetes and hypertension: a dose-response meta-
analysis. Diabetes Obes Metab. 2020;22(1):79-90. doi:10.1111/
dom.13867

	 9.	 Roda C, Charreire H, Feuillet T, et  al. Lifestyle correlates of 
overweight in adults: a hierarchical approach (the SPOTLIGHT 
project). Int J Behav Nutr Phys Act. 2016;13(1):114. doi:10. 
1186/S12966-016-0439-X/TABLES/2

	10.	 Paknahad Z, Fallah A, Moravejolahkami AR. Maternal dietary 
patterns and their association with pregnancy outcomes. Clin 
Nutr Res. 2019;8(1):64-73. doi:10.7762/cnr.2019.8.1.64

	11.	 Chu M, Meyer KM, Prince AL, Aagaard KM. Impact of 
maternal nutrition in pregnancy and lactation on offspring gut  
microbial composition and function. Gut Microbes. 2016;7(6): 
459-470. doi:10.1080/19490976.2016.1241357

	12.	 Neves PAR, Gatica-Domínguez G, Santos IS, et  al. Poor 
maternal nutritional status before and during pregnancy is 
associated with suspected child developmental delay in 2-year 
old Brazilian children. Sci Rep. 2020;10(1):1851. doi:10.1038/
s41598-020-59034-y

	13.	 Kominiarek MA, Peaceman AM. Gestational weight gain. 
Am J Obstet Gynecol. 2017;217:642-651. doi:10.1016/j.ajog. 
2017.05.040

	14.	 Geraghty AA, Lindsay KL, Alberdi G, McAuliffe FM, Gibney 
ER. Nutrition during pregnancy impacts offspring’s epigenetic 
status—evidence from human and animal studies. Nutr Metab 
Insights. 2015;8(suppl 1):41-47. doi:10.4137/NMI.S29527

	15.	 World Health Organization. WHO European Regional Obesity 
Report 2022. World Health Organization; 2022.

	16.	 Goldstein RF, Abell SK, Ranasinha S, et al. Gestational weight 
gain across continents and ethnicity: systematic review and 
meta-analysis of maternal and infant outcomes in more than 
one million women. BMC Med. 2018;16(1):153. doi:10.1186/
s12916-018-1128-1

	17.	 Wang R, Xu M, Yang W, et al. Maternal sleep during preg-
nancy and adverse pregnancy outcomes: a systematic review 
and meta-analysis. J Diabetes Invest. 2022;13(7):1262-1276. 
doi:10.1111/jdi.13770

	18.	 Lu Q, Zhang X, Wang Y, et al. Sleep disturbances during preg-
nancy and adverse maternal and fetal outcomes: a systematic 
review and meta-analysis. Sleep Med Rev. 2021;58:101436. 
doi:10.1016/j.smrv.2021.101436

	19.	 Maghami M, Shariatpanahi SP, Habibi D, et  al. Sleep disor-
ders during pregnancy and postpartum depression: a systematic 
review and meta-analysis. Int J Dev Neurosci. 2021;81(6):469-
478. doi:10.1002/jdn.10118

	20.	 Li H, Li H, Zhong J, et al. Association between sleep disorders 
during pregnancy and risk of postpartum depression: a sys-
tematic review and meta-analysis. Arch Womens Ment Health. 
2023;26(2):259-267. doi:10.1007/s00737-023-01295-3

	21.	 Wei Q, Zou J, Ma X, Xiao X, Zhang Y, Shi H. Prospective 
associations between various prenatal exposures to maternal 
psychological stress and neurodevelopment in children within 
24 months after birth. J Affect Disord. 2023;327:101-110. 
doi:10.1016/j.jad.2023.01.103

	22.	 Lima SAM, El Dib RP, Rodrigues MRK, et al. Is the risk of low 
birth weight or preterm labor greater when maternal stress is 
experienced during pregnancy? A systematic review and meta-
analysis of cohort studies. PLoS One. 2018;13(7):e0200594. 
doi:10.1371/journal.pone.0200594

	23.	 Biaggi A, Conroy S, Pawlby S, Pariante CM. Identifying the 
women at risk of antenatal anxiety and depression: a system-
atic review. J Affect Disord. 2016;191:62-77. doi:10.1016/j.
jad.2015.11.014

	24.	 Richardson AS, Arsenault JE, Cates SC, Muth MK. Perceived 
stress, unhealthy eating behaviors, and severe obesity in low-
income women. Nutr J. 2015;14(1):122. doi:10.1186/s12937-
015-0110-4

	25.	 Silva-perez LJ, Gonzalez-cardenas N, Surani S, Sosso FAE, 
Surani SR. Socioeconomic status in pregnant women and 
sleep quality during pregnancy. Cureus. 2019;11(11):e6183. 
doi:10.7759/cureus.6183

	26.	 McGovern CM, Militello LK, Arcoleo KJ, Melnyk BM. Factors 
associated with healthy lifestyle behaviors among adolescents. 
J Pediatr Health Care. 2018;32(5):473-480. doi:10.1016/j.
pedhc.2018.04.002

	27.	 Melnyk BM, Small L, Morrison-Beedy D, et al. Mental health 
correlates of healthy lifestyle attitudes, beliefs, choices, and 
behaviors in overweight adolescents. J Pediatr Health Care. 
2006;20(6):401-406. doi:10.1016/j.pedhc.2006.03.004

	28.	 Melnyk BM, Kelly S, Jacobson D, et  al. The COPE healthy 
lifestyles TEEN randomized controlled trial with culturally 
diverse high school adolescents: baseline characteristics and 
methods. Contemp Clin Trials. 2013;36(1):41-53. doi:10.1016/j.
cct.2013.05.013

	29.	 Militello LK, Melnyk BM, Hekler E, Small L, Jacobson D. 
Correlates of healthy lifestyle beliefs and behaviors in parents 
of overweight or obese preschool children before and after a 
cognitive behavioral therapy intervention with text messaging. 
J Pediatr Health Care. 2016;30(3):252-260. doi:10.1016/j.
pedhc.2015.08.002

	30.	 Melnyk BM, Slevin C, Militello L, Hoying J, Teall A, Mcgovern 
C. Physical health, lifestyle beliefs and behaviors, and men-
tal health of entering graduate health professional students: 



Nunes et al.	 435

evidence to support screening and early intervention. J Am 
Assoc Nurse Pract. 2016;28(4):204-211. doi:10.1002/2327-
6924.12350

	31.	 Melnyk B, Amaya M, Szalacha LA, Hoying J. Relationships 
among perceived wellness culture, healthy lifestyle beliefs, and 
healthy behaviors in university faculty and staff. West J Nurs 
Res. 2016;38(3):308-324. doi:10.1177/0193945915615238

	32.	 Beaton D, Bombardier C, Guillemin F, Ferraz MB. Rec- 
ommendations for the Cross-Cultural Adaptation of the DASH & 
QuickDASH Outcome. Institute for Work & Health; 2007.

	33.	 Melnyk B, Gennaro S, Szalacha LA, et al. Randomized con-
trolled trial of the COPE-P intervention to improve mental 
health, healthy lifestyle behaviors, birth and post-natal out-
comes of minority pregnant women: study protocol with impli-
cations. Contemp Clin Trials. 2020;98:106090. doi:10.1016/j.
cct.2020.106090

	34.	 Kelly SA, Melnyk BM, Jacobson DL, O’Haver JA. Correlates 
among healthy lifestyle cognitive beliefs, healthy lifestyle 
choices, social support, and healthy behaviors in adoles-
cents: implications for behavioral change strategies and 
future research. J Pediatr Health Care. 2011;25(4):216-223. 
doi:10.1016/j.pedhc.2010.03.002

	35.	 Melnyk BM, Kelly S, Tan A. Psychometric properties of 
the healthy lifestyle beliefs scale for adolescents. J Pedi- 
atr Health Care. 2021;35(3):285-291. doi:10.1016/j.pedhc. 
2020.11.002

	36.	 Nunes MA, Almeida S, Cardoso A, Vieira M, Melnyk BM. 
Healthy lifestyle beliefs scale: psychometric properties in 
Portuguese pregnant women. Res Nurs Health. 2023;46:538-
545. doi:10.1002/nur.22329

	37.	 DeVellis R, Thorpe C. Scale Development: Theory and 
Applications. 5th ed. Sage Publications, Inc; 2022.

	38.	 Beck A, Hamel C, Thuku M, et al. Screening for depression 
among the general adult population and in women during preg-
nancy or the first-year postpartum: two systematic reviews to 
inform a guideline of the Canadian Task Force on Preventive 
Health Care. Syst Rev. 2022;11(1):176. doi:10.1186/S13643-
022-02022-2/TABLES/2

	39.	 Moitra P, Madan J. Impact of screen time during COVID-19 
on eating habits, physical activity, sleep, and depression symp-
toms: a cross-sectional study in Indian adolescents. PLoS One. 
2022;17(3):e0264951. doi:10.1371/journal.pone.0264951

	40.	 Muskens L, Boekhorst MGBM, Pop VJM, van den Heuvel MI. 
Browsing throughout pregnancy: the longitudinal course of so- 
cial media use during pregnancy. Midwifery. 2024;129:103905. 
doi:10.1016/j.midw.2023.103905

	41.	 Kemp S. Digital 2022 Global Overview Report. Kepios; 2022.
	42.	 World Health Organization. Guideline: Sugars Intake for 

Adults and Children. World Health Organization; 2015.
	43.	 Paula WO, Patriota ESO, Gonçalves VSS, Pizato N. Maternal 

consumption of ultra-processed foods-rich diet and perinatal 
outcomes: a systematic review and meta-analysis. Nutrients. 
2022;14(15):3242. doi:10.3390/NU14153242/S1

	44.	 Dunbar RIM. Breaking bread: the functions of social eating. 
Adapt Human Behav Physiol. 2017;3(3):198-211. doi:10.1007/
s40750-017-0061-4

	45.	 Costa AI, Simão C, Farias AR, et al. Como Comemos o Que 
Comemos: Um Retrato Do Consumo de Refeições Em Portugal. 
Fundação Francisco Manuel dos Santos; 2023.

	46.	 Zaragoza-Salcedo A, Oroviogoicoechea C, Saracíbar-Razquin 
MI, Osácar E. The significance of exploring conceptual equiv-
alence within the process of the cross-cultural adaptation of 
tools: the case of the Patient’s Perception of Feeling Known 
by their Nurses Scale. J Nurs Scholarsh. 2023;55:1268-1279. 
doi:10.1111/jnu.12910

	47.	 World Health Organization. Guideline: Sodium Intake for 
Adults and Children. World Health Organization; 2012.

	48.	 Nakamura A, van der Waerden J, Melchior M, Bolze C, 
El-Khoury F, Pryor L. Physical activity during pregnancy and 
postpartum depression: systematic review and meta-analysis. J 
Affect Disord. 2019;246:29-41. doi:10.1016/j.jad.2018.12.009

	49.	 Gilbert L, Gross J, Lanzi S, Quansah DY, Puder J, Horsch 
A. How diet, physical activity and psychosocial well-being 
interact in women with gestational diabetes mellitus: an inte-
grative review. BMC Pregnancy Childbirth. 2019;19(1):60. 
doi:10.1186/s12884-019-2185-y


