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Abstract: Background: Young adulthood is a critical developmental period in which individuals
establish life-long health behaviors and take responsibility for their own health care. Health promotion
strategies tailored to young adults, leveraging digital tools, and addressing challenges exacerbated
by events like the COVID-19 pandemic are needed. The aim of this study was to adapt the post-
pandemic health promotion behavior of young adults in the digital age (PS-SGD) scale to the Turkish
population in order to assess and compare the health behavior of young adults after the pandemic.
Methods: A total of 312 participants, aged between 19 and 29 years, were included in the study via
non-probabilistic criterion sampling, while the Turkish adaptation process started with translation
and back translation methods performed with three language and two health science experts. For
statistical analysis, EFA and CFA were conducted to evaluate internal consistency and structural
validity. Confirmatory factor analysis was utilized to confirm the structure of the six sub-dimensions.
Additionally, measurement invariance was examined regarding participants’ gender to determine
if the scale accurately captured similar traits across diverse groups. The relationship between the
test–retest data was tested by Pearson correlation to measure consistency and its invariance over
time. Results: The gender distribution of the sample was found to be 61.3% female and 38.7% male.
According to the results of EFA, items 8 and 18 were removed from the Turkish-adapted version. As
a result of the reliability analysis conducted with the Turkish version of the scale, the Cronbach alpha
coefficient was obtained as 0.851 for the post-pandemic health promotion behavior. Additionally,
the scale was rated as reliable with the following Cronbach alpha values: 0.79 for the “personal
hygiene”, 0.78 for “dietary habits”, 0.72 for “using mobile devices”, 0.70 for “emotional health”, 0.68
for “health care and physical activity”, and 0.51 for “social health” sub-dimensions. To examine the six
sub-dimension factor structures of the scale, fit indices were calculated as χ2/df (1.722), GFI (0.894),
IFI (0.908), TLI (0.892), CFI (0.907), RMSEA (0.048), and SRMR (0.057) and were within acceptable
limits. Findings of the multi-group confirmatory factor analysis for measurement invariance were
less than or equal to 0.01 for the ∆CFI and ∆RMSEA values across all indices. Consequently, it was
observed that the item–factor structure, factor loadings, variances, covariances, and error variances
of the scale were equivalent for both male and female young adults, while test–retest results showed
a high positive correlation. Conclusions: The Turkish version of the post-pandemic health promotion
behavior scale of young adults in the digital age scale, consisting of 25 items and six subscales, was
proven to be a valid and reliable tool to measure health promotion behavior in young adults aged
19–29 years.

Healthcare 2024, 12, 1337. https://doi.org/10.3390/healthcare12131337 https://www.mdpi.com/journal/healthcare

https://doi.org/10.3390/healthcare12131337
https://doi.org/10.3390/healthcare12131337
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-3007-5367
https://orcid.org/0000-0002-3171-655X
https://orcid.org/0000-0003-3729-5028
https://orcid.org/0000-0002-3133-9192
https://orcid.org/0000-0001-5780-4403
https://orcid.org/0000-0003-0737-0541
https://doi.org/10.3390/healthcare12131337
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare12131337?type=check_update&version=1


Healthcare 2024, 12, 1337 2 of 14

Keywords: Turkish population; young adults; post-pandemic; health promotion behavior

1. Introduction

Non-communicable diseases (NCDs) like diabetes, cancer, cardiovascular, and chronic
respiratory diseases contribute to approximately 70% of global deaths [1,2]. These diseases
are largely influenced by unhealthy behaviors such as physical inactivity, smoking, un-
healthy diet, risky sexual behaviors, and alcohol consumption, which are often adopted
during youth [3,4]. Young people are prone to experimentation and exploration, leading to
a high risk of adopting unhealthy behaviors [5]. Young adulthood is a critical developmen-
tal period in which individuals establish life-long health behaviors and take responsibility
for their own health care [6]. Most of the health problems of adolescents and young adults
are preventable and should be the focus of assessment and intervention [7,8]. Health promo-
tion, which includes education and improving literacy, plays a crucial role in encouraging
healthy behaviors and lifestyles from a young age to prevent NCDs [9–13]. The concept
of health promotion is defined as “the process that enables people to improve their health
and increase their control over the determinants of their health” [14]. Health promotion
has been an important strategy in health policies to increase the health status of the whole
society. This definition moves beyond a focus on an individual’s behavior to a wide range
of potential social and environmental interventions [15]. The accelerated development of
technology and digitalization plays a major role in the progress of health promotion. The
importance of the Internet in obtaining health information has created a multitude of digital
health information resources that help individuals discover ways to improve and maintain
personal health [16]. The current increase in electronic health information sources, such
as different websites and hundreds of mobile health applications, continues to become in-
creasingly important in accessing health and medical information [17,18]. A study showed
that 86.7% of medical school students think that access to health resources on the internet
plays an important role during the pandemic, and 65.2% think that the internet is useful
when making decisions about their health [19]. However, challenges such as the ability
to translate information into behavioral change were highlighted during the COVID-19
pandemic, where lifestyle habits worsened due to factors like increased sedentary behavior,
reduced physical activity, and unhealthy dietary changes during lockdowns [20,21]. During
that period, health information found online changed rapidly and was inadequate during
the pandemic [22].

During the pandemic, young adults were more sedentary and consumed more screen
time because of boredom, social isolation, and to stay informed about COVID-19 [23,24].
The lockdown was associated with negative psychological effects, including confusion and
anger [25,26], while extended exposure to social media has been associated with a high
prevalence of mental health problems [27]. Current studies demonstrate that young adults’
well-being was affected by the COVID-19 pandemic due to the social restrictions [28], and
symptoms of anxiety, posttraumatic stress and depression have increased since the onset of
the pandemic [29]. The pandemic’s effect on health behavior increased the use of alcohol,
daily sitting time, and sedentary behavior [30–32]. Home confinement may also negatively
impact sleep quality [33,34] and nutritional habits [35,36]. The pandemic also had profound
economic, social, and psychological impacts on young adults, including increased stress,
sedentary behavior, and negative effects on mental health. Studies across various countries
indicated shifts towards less physical activity, increased screen time, and changes in alcohol
and tobacco use in Canada [37], Italy [38,39], Brazil [40], and Poland [41]. A systematic
review stated that the time spent on exercise decreased from 38.65 to 32.06 min/day and
screen time increased from 5.06 to 6.79 h per day during the pandemic compared to pre-
pandemic conditions. In contrast, fast food consumption decreased from 37.7% before the
pandemic to 33.3% during the pandemic. The percentage of heavy drinkers increased from
20.9% to 25.7%, while tobacco use increased from 5.8% to 7.9% during the pandemic [42].
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These findings indicate that there is an urgent need to further assess pandemic-related
increases in unhealthy behavior [43,44].

Overall, health promotion strategies tailored to young adults, leveraging digital tools
and addressing challenges exacerbated by events like the COVID-19 pandemic are impor-
tant aspects. The need for effective interventions to promote and sustain healthy behaviors
among young populations globally is mostly underscored. The aim of this study was to
adapt the post-pandemic health promotion behavior of young adults in the digital age
(PS-SGD) scale to the Turkish population in order to assess and compare the health behavior
of young adults after the pandemic.

2. Materials and Methods
2.1. Participants

The cross-sectional study was conducted in accordance with the Declaration of Helsinki,
with the approval of the Istanbul Gelisim University ethics committee (2 September
2024/February 2024). Although different approaches were used to determine the sample
size in studies applying factor analysis, we preferred to use the most accepted sampling
procedure, with at least ten participants per item [45,46]. Thus, the sample size was cal-
culated as 270 participants for the Turkish adaptation of the original scale consisting of
27 items. In order to tolerate drop-outs and incomplete sheets, all students of the Recreation
Department of Sport Sciences were selected as participants. A total of 375 participants
were invited to the study based on the non-probabilistic convenience sampling method by
sending the online form of the survey to the student account of each student. A total of
331 responses have been received, while only 312 participants’ data were eligible according
to the inclusion criteria. The data of 19 participants were excluded since 5 participants
were older than 29 years, 9 participants had missing information and/or incomplete survey
form, 4 participants were foreign students with a different ethnicity, and 1 participant was
disabled. The flow chart of the participant recruitment process is given in Figure 1.

Healthcare 2024, 12, x FOR PEER REVIEW 3 of 14 
 

 

38.65 to 32.06 min/day and screen time increased from 5.06 to 6.79 h per day during the 
pandemic compared to pre-pandemic conditions. In contrast, fast food consumption 
decreased from 37.7% before the pandemic to 33.3% during the pandemic. The percentage 
of heavy drinkers increased from 20.9% to 25.7%, while tobacco use increased from 5.8% 
to 7.9% during the pandemic [42]. These findings indicate that there is an urgent need to 
further assess pandemic-related increases in unhealthy behavior [43,44]. 

Overall, health promotion strategies tailored to young adults, leveraging digital tools 
and addressing challenges exacerbated by events like the COVID-19 pandemic are 
important aspects. The need for effective interventions to promote and sustain healthy 
behaviors among young populations globally is mostly underscored. The aim of this 
study was to adapt the post-pandemic health promotion behavior of young adults in the 
digital age (PS-SGD) scale to the Turkish population in order to assess and compare the 
health behavior of young adults after the pandemic. 

2. Materials and Methods 
2.1. Participants 

The cross-sectional study was conducted in accordance with the Declaration of 
Helsinki, with the approval of the Istanbul Gelisim University ethics committee (2 
September 2024/February 2024). Although different approaches were used to determine 
the sample size in studies applying factor analysis, we preferred to use the most accepted 
sampling procedure, with at least ten participants per item [45,46]. Thus, the sample size 
was calculated as 270 participants for the Turkish adaptation of the original scale 
consisting of 27 items. In order to tolerate drop-outs and incomplete sheets, all students 
of the Recreation Department of Sport Sciences were selected as participants. A total of 
375 participants were invited to the study based on the non-probabilistic convenience 
sampling method by sending the online form of the survey to the student account of each 
student. A total of 331 responses have been received, while only 312 participants’ data 
were eligible according to the inclusion criteria. The data of 19 participants were excluded 
since 5 participants were older than 29 years, 9 participants had missing information 
and/or incomplete survey form, 4 participants were foreign students with a different 
ethnicity, and 1 participant was disabled. The flow chart of the participant recruitment 
process is given in Figure 1. 

 
Figure 1. Flowchart of participant recruitment process.

2.2. Instruments and Procedure

The original PP-HPB scale developed by Heo et al. [47] consists of 27 items grouped
in 6 sub-dimensions; emotional and social health (ESH) (item 1–8), personal hygiene (PH)
(item 9–13), dietary habits (DH) (item 14–18), health care (HC) (item 19–20), using mobile
devices (UMD) (item 21–24), and physical activity (PA) (item 25–27). The 5-point Likert
scale is rated ranging from ‘almost always (5)’ to ‘never (1)’ for each item, while each
score has been summed-up and divided by the item number to find the score for each
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sub-dimension. The validity and reliability study of the original scale was conducted on
446 young adults and Cronbach alpha value of the scale was calculated as 0.90, while
Cronbach alpha values of subscales were calculated as 0.86 for ESH sub-dimension, 0.80
for PH sub-dimension, 0.81 for DH sub-dimension, 0.57 for HC sub-dimension, 0.73 for
UMD sub-dimension, and 0.72 for PA sub-dimension.

In order to determine the post-pandemic health promotion behaviors of young adults
aged 19–29 years in the Turkish society, the (PP-HPB) scale was adapted to Turkish as
described below.

After receiving the permission of the scales’ owner via email, the adaptation pro-
cess started with the translation of the scale to Turkish language. Translation and back-
translation method was used for language adaptation such that all items in the original
English form were translated into Turkish by three linguists who are competent in English
grammar. As the second step, the Turkish forms were translated from the target language
back to the original language by a linguist experienced in scale adaptation, and the con-
sistency between the original English form and the Turkish form was established. Finally,
to investigate the language and content validity of the final Turkish form created by a
researcher, it was rated as “the item is appropriate (4)” and “the item is appropriate but
minor changes can be made” by 5 experts, individually; they were languages experts and
two were experts in health sciences. Content validity index (CVI) values were calculated
using the Davis method, based on opinions such as “recommended (3)”, “the item is
somewhat appropriate and major changes are required (2)” and “the item is not suitable
(1)”. Accordingly, the items in the scale were given 4 and 3. CVI values were calculated by
dividing the total number of experts who gave points to the total number of experts, and
0.800 was accepted as the criterion [47]. As a result of the analysis, the item CVI (I-CVI)
value of the thirteenth, sixteenth, and twenty-sixth items was 0.800, and the I-CVI values of
the other items were 1.000. To evaluate the overall content validity of the scale, the CVI
(S-CVI) value of the scale was calculated by dividing the sum of the CVI values of each
item by the number of items, and the content validity of the scale was obtained according
to the calculated CVI values to test the content validity of the scale. It was determined to
be good, and the final version of the scale was created.

2.3. Statistical Analysis

Data was analyzed by using SPSS 25.0 and the R package, version 4.0.2. First of all, ex-
pert statements for items were analyzed for the language and content validity of the Turkish
version of the scale. The internal consistency of the scale was calculated with the Cronbach
alpha value with a high reliability for the value of 0.70 or above [48]. Test–retest and internal
consistency reliability analyses were used for reliability analysis. The relationship between
the test–retest data was tested by Pearson correlation in order to determine the scale’s
ability to give consistent results between applications and its invariance over time. The
reliability level was determined by calculating the reliability coefficient of the final version
of the scale. The content validity was analyzed by using the exploratory factor analysis
(EFA) which was performed to determine the factor structure of the scale by removing
items with factor loadings less than 0.40 or the difference between two factor loadings less
than 0.10 from the scale. Confirmatory factor analysis (CFA) was performed to check the
validity of the structure obtained by EFA, while the ratio of evaluated chi-square to degrees
of freedom (χ2/df), root mean square error of approximation (RMSEA), comparative fit
index (CFI), standardized root mean square residual (SRMR), Tucker–Lewis index (TLI),
goodness of fit index (GFI), and incremental fit index (IFI) indexes were used to evaluate
how well the data fits the model [49–51]. In addition, measurement invariance according to
gender was examined to investigate whether the scale measured the same characteristics in
different groups.
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3. Results

According to the data obtained from the 312 participants who volunteered to the
study and were evaluated as eligible for analysis, the frequency for females was found as
61.3%, whereas the frequency of males was 38.7%. Gender was chosen as the demographic
variable to test measurement invariance in the Turkish adaptation of the PS-SGD scale.

3.1. Exploratory Factor Analysis

According to the results of EFA analysis, which was used to determine whether the
adaptation of the PS-SGD scale to Turkish culture has the same structure as the original
scale, the difference between the factor loadings of the 8th item (I apply my own methods
to help me sleep) was found at 0.014, indicating that there was cross loading between
the two dimensions. Since the loading between these two factors was less than 0.10, item
8 was removed from the scale [52]. Moreover, the factor loadings of the 18th item were
found to be less than 0.40, indicating that item 18 could not be placed exactly in any of
the dimension, and was therefore also removed from the scale. The factor loadings of the
remaining items varied between 0.41 and 0.85. After the removal of both item 8 and item 18,
the overall Kaiser–Meyer–Olkin (KMO) value of the final version of the Turkish version of
the scale was calculated as 0.82 and Bartlett’s test of sphericity was found to be statistically
significant (χ2 (66) = 2131.895, p < 0.0001), indicating that the data is suitable for principal
component analysis (PCA). According to the results of the PCA, it was determined that
there were six factors with eigenvalues exceeding one and the variance explained by these
six factors for the scale was 56%.

Both the original and the Turkish version of the scale consists of six subscales, but
some factor structures of the Turkish version appear to be different from the original scale.
Since the factors are easy to interpret and the correlation between the sub-dimensions is
low (r < 0.41), varimax rotation has been applied to the component loadings of the factors,
which is presented in detail in Table 1. As a result of EFA analysis, in the Turkish version
scale, unlike the original scale, items 1–5 were included in the “Emotional health (EH)”
subscale, items 6 and 7 were included in a separate subscale called as “Social health (SH)”,
while items 17 and 18, together with items 23–25, were combined and included in the
“Health care and Physical activity (HC and PA)” subscale. The other items are in the
same subscales as the original scale. Descriptive statistics for the scale and subscales and
Cronbach alpha values for the subscales are given in Table 2.

Table 1. Factor loadings obtained by varimax rotation.

Items Factor 1
(PH)

Factor 2
(DH)

Factor 3
(UMD)

Factor 4
(EH)

Factor 5
(HC and PA)

Factor 6
(SH)

Item 1 0.755
Item 2 0.416
Item 3 0.525
Item 4 0.695
Item 5 0.560
Item 6 0.716
Item 7 0.744
Item 8 0.776
Item 9 0.662
Item 10 0.801
Item 11 0.788
Item 12 0.605
Item 13 0.724
Item 14 0.851
Item 15 0.800
Item 16 0.599
Item 17 0.410
Item 18 0.494
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Table 1. Cont.

Items Factor 1
(PH)

Factor 2
(DH)

Factor 3
(UMD)

Factor 4
(EH)

Factor 5
(HC and PA)

Factor 6
(SH)

Item 19 0.766
Item 20 0.691
Item 21 0.682
Item 22 0.555
Item 23 0.815
Item 24 0.741
Item 25 0.498

Table 2. Descriptive statistics and reliability values for the scale and its sub-dimension.

Scale/Sub-
Dimension Mean S.D. Min. Max. Cronbach

Alpha

PH 4.33 0.86 7 25 0.79
DH 2.79 1.13 4 20 0.78

UMD 3.11 1.16 4 20 0.72
EH 3.44 1.06 5 25 0.70

HC and PA 3.10 1.24 6 25 0.68
SH 3.65 1.03 2 10 0.51

Total 3.41 1.21 35 122 0.85
Min. and max. show the minimum and maximum total values that can be taken from the scale/sub-dimension,
respectively.

3.2. Confirmatory Factor Analysis

To verify the six-dimensional structure obtained by EFA analysis for the adaptation
of the PS-SGD scale to Turkish population CFA was conducted on 312 students, while
Cronbach alpha value was obtained as 0.85 and the KMO value as 0.82. When items 8 and
18 were deleted from the scale, it was observed that the Cronbach’s alpha coefficient varied
between 0.83 and 0.85. As a result, since a higher Cronbach’s alpha value was not achieved
by removing items, it was determined that the Turkish version of the scale had a high
reliability with 25 items. In addition, as a result of the split half method applied to the scale,
the Alpa coefficient was calculated as 0.77 for the first half of the scale (13 items) and 0.79 for
the second half (12 items), and the correlation between the two halves was obtained as 0.55.
According to the split half method, reliability coefficients were evaluated with Spearman–
Brown and Guttman Split-Half coefficients, and since the reliability coefficients were 0.71
and 0.70, respectively, it was concluded that the scale was highly reliable. Additionally, to
test the invariance of the test results over time, PS-SGD was applied to 50 students with a
2-week interval, and the test–retest reliability of the scale was measured. The correlation
coefficient for test–retest reliability obtained from 50 students who participated in both
applications was calculated as r = 0.74, p < 0.001. As a result of these calculated findings,
it was determined that the scale consisting of 25 items was reliable. CFA fit indices were
calculated to check the validity of the five-factor structure obtained in EFA. According to the
25 items in the Turkish version of the scale, the fit indices were obtained as χ2/df (1.722), CFI
(0.907), RMSEA (0.048), SRMR (0.057), and IFI (0.908). According to the findings presented
in Table 3 and Figure 2, the fit indices were at acceptable fit values, thus confirming the
acceptability and applicability of the adaptation of the PS-SGD scale to Turkish culture
with a five-factor structure.

The measurement invariance of the PS-SGD scale according to the gender as demo-
graphic variable was tested according to structural, metric, scale, and strict invariance
hierarchy. ∆CFI and ∆RMSEA values were considered to determine whether measure-
ment invariance was achieved between two hierarchical stages. In model comparisons,
∆CFI < 0.020 and ∆RMSEA < 0.030 thresholds were taken into account for structural and
metric invariance, and ∆CFI < 0.010 and ∆RMSEA < 0.015 thresholds were taken into
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account for the metric model and scalar invariance model, as suggested by Rutkowski
and Svetina [53]; in addition, as a second criterion for all metrics, a threshold of ∆CFI
and ∆RMSEA < 0.01 among the hierarchical rankings of the models, recommended by
Cheung and Rensvold [54], was also taken into account for the strict invariance model and
other models.

Table 3. Fit indices for the models for the Turkish form of the PS-SGD in CFA.

PS-SGD Acceptable Fit Perfect Fit

CMIN/DF 1.72 <5 <3
GFI 0.90 >0.90 >0.95
IFI 0.91 >0.90 >0.95
TLI 0.90 >0.90 >0.95
CFI 0.91 >0.90 >0.95

RMSEA 0.05 <0.08 <0.05
SRMR 0.06 <0.10 <0.05
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According to the structural, metric, scale, and strict invariance findings for the PS-SGD
scale presented in Table 4, fit values at good level in both gender groups indicate that
all invariances are achieved (RMSEA < 0.08, SRMR < 0.08). In addition, the inter-metric
∆CFI and ∆RMSEA values were less than or equal to 0.01 and were in accordance with the
threshold values recommended by Rutkowski and Svetina [53]. Accordingly, considering
the goodness-of-fit statistics obtained from the analysis results conducted with the multi-
group CFA method, it was seen that full measurement invariance was achieved according
to gender. It can be interpreted that the item–factor structure and factor loadings, variances,
covariances, and error variances of the PS-SGD scale are equivalent in male and female
young adult groups.
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Table 4. Fit statistics for measurement invariance according to gender.

χ2 df χ2/df CFI TLI RMSEA SRMR ∆CFI ∆RMSEA

Configural 776.115 520 1.492 0.877 0.858 0.056 0.066 - -
Metric 811.225 539 1.505 0.869 0.854 0.057 0.071 −0.008 0.001
Scalar 872.211 558 1.563 0.849 0.837 0.060 0.076 −0.020 0.003
Strict 1085.93 605 1.794 0.834 0.829 0.062 0.078 −0.015 0.002

4. Discussion

The aim of the study was to adapt the “Post-Pandemic Health Promotion Behaviour
of Young Adults in the Digital Age” scale, originally developed by Heo et al. [47], to the
Turkish population. The adaptation of the scale plays an important role in the assessment
of health promotion behavior of the young Turkish population who have an online lifestyle
and new health perception after the COVID-19 pandemic.

According to Pender [55,56], self-directed perception of human–environment interac-
tion patterns is essential for behavioral change. In this regard, the Turkish-adapted scale
can analyze, predict and verify the effectiveness of health promotion behavior in the new
post-pandemic period, especially young adults who are digital natives using mobile devices
and internet as a source for health information and all aspects of daily life [57].

In the present study, the PP-HPB was adapted to the Turkish population, however,
the mostly used health promotion scale is HPLP-II, developed by Walker et al. [58,59].
While both scales have six factors, the sub-dimensions of HPLP-II are health responsibility,
physical activity, nutrition, spiritual growth, interpersonal relationships, and stress manage-
ment, whereas PP-HPB has combined rest and sleep together with self-management and
interpersonal relationships under the psychosocial health sub-dimension in addition to the
five other sub-dimensions termed as personal hygiene, dietary habits, health management,
using mobile devices, and physical activity. According to the EFA and CFA analysis of
the Turkish-adapted version of the scale, the item 8 related to sleep had to be removed
due to its low factor load 0.014, while the psychosocial health factor was divided into two
separate factors named as “emotional health” and “social health”. Thus, item 8 related
with sleep could not be placed under one specific dimension. This might be due to the
limited numbers of items related to sleep or sleep might be equally correlated to social
and emotional health, as well as to the UMD sub-dimension, and could not be specifically
combined to any of these sub-dimensions. Another reason might be misunderstanding of
the item. In other words, the meaning of the phrase “I practice my own methods to help
me sleep “might not be understood clearly.

In contrast to the original PP-HPB, items of health management and physical activity
appeared under the same factor and were combined in the Turkish-adapted scale called
as “health care and physical activity”. This was done by Woo [60], who suggests that any
variables statistically highly correlated in an EFA can be grouped. Moreover, given its close
relation to health, physical activity can be integrated into the health care sub-dimension
rather than forming a separate one, since it is well accepted that physical activity is a key
parameter in health care, especially in preventing and even treating non-communicable
diseases. On the other hand, item 18 “I have balanced meals that include the three main
nutrients; carbohydrates, proteins, and fats” was also removed from the scale according to
EFA and CFA results, while this item also coded for the “Nutrition” dimension in HPLP-II
created by Walker et al. [61] and used in the original PP-HPB. This dimension involves
knowledgeable selection and consumption of foods essential for sustenance, health, and
well-being, while it includes choosing a healthful daily diet consistent with guidelines
provided by the food guide pyramid [62–64]. It has been widely accepted that the intake
of each macronutrient must meet essential requirements while allowing for an adequate
balance between protein, carbohydrates, and fats without exceeding calorie limits. A
healthy dietary pattern is fundamental for health maintenance and disease prevention
at all stages of life, while macronutrients are needed to support energy needs and meet
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physiologic requirements [65]. However, Turkey is a very large country, having a wide
spectrum of diverse eating habits from the North to South and East to West regions. The
nutritional habits are highly affected by cultural aspects in Turkey, which varies from
region to region such that Mediterranean diet has been seen in the West and South of
Turkey, while the eastern and southeastern Anatolia consumes mainly meat, and high
carbohydrate consumption has been observed in the middle Anatolia region. Although
item 18 plays an important role for healthy dietary pattern, it can be argued that most of
the participants are not aware of the balance of macronutrients and lack the knowledge
about intake recommendations of proteins, carbohydrates, and lipids. The dietary habits
rely mostly on cultural food, without taking care of a balanced diet. This argument is
supported by the findings of the study such that the lowest score of all sub-dimensions
was the dietary habits (DH) sub-dimension, while the highest sub-dimension score was
obtained in personal hygiene, as seen in Table 2. It is not surprising that the highest score
after the pandemic was the “Personal Hygiene” since strict hygiene rules were applied
everywhere, advertisements were made about hygiene rules and hand sanitizers were
placed in shops, entrances to prevent the spread of the virus. Thus, during the pandemic
and post-pandemic, personal hygiene became one of the most focused aspect of health
promotion and it is reasonable that this sub-dimension scored the highest among other
sub-dimensions.

In general, findings of the study were in accordance with the previous literature
focused on healthy lifestyle behaviors in Turkish University students. Although Turkish
University students from both medical [66] and dental [67] departments had learned about
the health impacts of nutrition and physical exercise, even they scored low for these two
sub-dimensions, which was explained by the environment of attending a university, which
is characterized by a relatively stressful schedule that prevents students from physical
activity participation and eating a healthy balanced diet. A study comparing the scores
of medical and non-medical students concluded that, independent of the field of study,
university students do not have healthy lifestyles in terms of diet and physical activity and
have a tendency to be overweight or even obese [68].

On the other hand, dietary recommendations for carbohydrates and lipids are quite
flexible [69], while the effects of foodstuffs go beyond the sum of individual nutrients
and depend on the food matrix, which refers to the interaction of the physical structure
and composition of food, involving both nutrient and non-nutrient components [70,71].
Similar to most of the world, the young Turkish generation consume processed food and
fast food in the 21st century, effecting their dietary habits negatively, especially after the
pandemic [72–79]. A systematic meta-analysis study reported an increase in disordered
eating behavior, such as emotional eating, binge eating, and vomiting, and compulsive
eating disorders associated with lower body image and increased weight during the
COVID-19 pandemic period [80]. The COVID-19 pandemic period reduced psycholog-
ical well-being [81], disturbed the emotional balance, and changed specific and general
psychopathology of eating disorders [82].

As a result of EFA conducted to test the construct validity, the six-factor structure,
each factor representing a sub-dimension, remained the same as the original scale, but the
configuration or grouping of the items in the Turkish version differed from the original
scale. In the final version of the scale, which has been adapted to Turkish society, the “EH”
subscale contains items 1–5, “SH” subscale contains items 6–7, “PH” subscale contains
items 8–12, “DH” subscale contains items 13–16, and “UMD” sub-dimension contains
items 19–22. The sixth sub-dimension is combined and called “HC and PA” and contains
items 17–18 in addition to items 23–25. The reliability of the Turkish version of the scale
was found to be high, with a Cronbach alpha calculated at 0.85. Additionally, Cronbach’s
alpha values of the sub-dimensions are 0.79 for the PH sub-dimension, 0.78 for the DH
sub-dimension, 0.72 for the UMD sub-dimension, 0.70 for the EH sub-dimension, 0.68
for the HC and PA sub-dimensions, and 0.51 for the SH sub-dimension. Since the SH
sub-dimension consists of two items, similar to the original scale, it is evident that the
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Cronbach alpha value is low. The six-subscale structure resulting from EFA was examined
with CFA, and fit indices showed that the scale fit well with the six-factor structure. The
results of multi-group CFA analysis, which tested the measurement invariance of the
scale according to gender, showed that the post-pandemic health promotion behaviors
of young adults between the ages of 19 and 29 years achieved structural, metric, scale,
and strict measurement invariance, respectively. The means, variances, covariances, and
error variances of the model in the male and female young adult groups were found to be
equivalent in both groups.

Although the Turkish adaptation of the scale has been found as valid and reliable,
some limitations of the study have to be addressed. One of the important limitations of the
study was the sampling procedure. Despite the convenience sampling method, the PS-SGD
was found to be a valid and reliable tool to determine post-pandemic health promotion
behaviors for Turkish adults under the applied conditions. However, to generalize the
results, the study should be repeated with a larger sample, including participants from
different education levels and different economic levels living in different regions of Turkey.
In our study, students were enrolled in one university only; thus, the results cannot
be generalized to the total young population in the country. Furthermore, the study
concerned only recreation students; therefore, its findings cannot be generalized to students
in other fields. In future studies, the effects of different demographic variables such as
ethnicity, family structures, health knowledge, and economic status on post-pandemic
health promotion behaviors in young adults can be investigated and guiding results can be
obtained for researchers. For data collection, a self-reported questionnaire was used; thus,
participants’ responses may not reflect reality.

5. Conclusions

Findings of the study reveal that the Turkish-adapted version of the post-pandemic
health promotion behaviors of young adults in the digital age (PS-SGD) scale is valid and
reliable to assess the emotional and social health, personal hygiene, dietary habits, health
management, use of mobile devices, and physical activity behavior of young adults in
Turkish society. The adapted scale will serve as a reliable assessment tool for researchers,
behavioral scientists, and health professionals who will focus on health promotion behavior
in young adults in modern society in the post-pandemic period, considering the prevalence
of digital lifestyles and unhealthy behaviors. The scale can be used to collect data to estab-
lish new health policies to change unhealthy behavior and also to measure the effectiveness
of educational programs to improve health promotion behavior and decrease the risk of
NCD. Further studies should be conducted in both similar and diverse settings at regular
intervals to identify needs, use feasible interventions, and evaluate proceedings.
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davranışları. Sürekli Tıp Eğitimi Derg. 2021, 30, 245–251.

20. Bak, C.K.; Krammer, J.Ø.; Dadaczynski, K.; Orkan, O.; von Seelen, J.; Prinds, C.; Søbjerg, L.M.; Klakk, H. Digital health literacy
and information-seeking behavior among university college students during the COVID-19 pandemic: A cross-sectional study
from Denmark. Int. J. Environ. Res. Public Health 2022, 19, 3676. [CrossRef]

21. Araújo, L.A.; Veloso, C.F.; Souza, M.C.; Azevedo, J.M.; Tarro, G. The potential impact of the COVID-19 pandemic on child growth
and development: A systematic review. J. Pediatr. (Rio. J.) 2021, 97, 369–377. [CrossRef] [PubMed]

22. Patil, U.; Kostareva, U.; Hadley, M.; Manganello, J.A.; Okan, O.; Dadaczynski, K.; Massey, P.M.; Agner, J.; Sentell, T. Health literacy,
digital health literacy, and COVID-19 pandemic: Attitudes and behaviors in US college students: Implications for interventions.
Int. J. Environ. Res. Public Health 2021, 18, 3301. [CrossRef]

23. Wagner, B.E.; Folk, A.L.; Hahn, S.L.; Barr-Anderson, D.J.; Larson, N.; Neumark-Sztainer, D. Recreational Screen Time Behaviors
during the COVID-19 Pandemic in the U.S.: A Mixed-Methods Study among a Diverse Population-Based Sample of Emerging
Adults. Int. J. Environ. Res. Public Health 2021, 18, 4613. [CrossRef]

https://doi.org/10.1186/s12963-017-0145-1
https://www.ncbi.nlm.nih.gov/pubmed/28736507
http://www.who.int/nmh/publications/ncd-status-report-2014/en/
http://www.who.int/nmh/publications/ncd-status-report-2014/en/
http://www.who.int/dietphysicalactivity/strategy/eb11344/strategy_english_web.pdf
http://www.who.int/dietphysicalactivity/strategy/eb11344/strategy_english_web.pdf
https://doi.org/10.1161/CIR.0000000000000441
https://www.ncbi.nlm.nih.gov/pubmed/27515136
https://doi.org/10.1542/peds.108.3.712
https://www.ncbi.nlm.nih.gov/pubmed/11533341
https://doi.org/10.1056/NEJMoa003277
https://doi.org/10.1007/BF03405048
https://www.ncbi.nlm.nih.gov/pubmed/12583667
https://doi.org/10.1016/j.jadohealth.2014.11.012
https://qut.eblib.com.au/patron/FullRecord.aspx?p=3418189
https://qut.eblib.com.au/patron/FullRecord.aspx?p=3418189
https://doi.org/10.15585/mmwr.ss6506a1
https://doi.org/10.1186/s12913-023-10510-x
https://doi.org/10.1080/23311886.2017.1407522
https://doi.org/10.16948/zktipb.463434
https://doi.org/10.1093/heapro/daaa042
https://www.ncbi.nlm.nih.gov/pubmed/32297931
https://doi.org/10.2196/jmir.1703
https://www.ncbi.nlm.nih.gov/pubmed/22155629
https://doi.org/10.2196/jmir.5496
https://www.ncbi.nlm.nih.gov/pubmed/27400726
https://doi.org/10.47998/ikad.807346
https://doi.org/10.3390/ijerph19063676
https://doi.org/10.1016/j.jped.2020.08.008
https://www.ncbi.nlm.nih.gov/pubmed/32980318
https://doi.org/10.3390/ijerph18063301
https://doi.org/10.3390/ijerph18094613


Healthcare 2024, 12, 1337 12 of 14

24. Folk, A.L.; Wagner, B.E.; Hahn, S.L.; Larson, N.; Barr-Anderson, D.J.; Neumark-Sztainer, D. Changes to Physical Activity during a
Global Pandemic: A Mixed Methods Analysis among a Diverse Population-Based Sample of Emerging Adults in the U.S. Int. J.
Environ. Res. Public Health 2021, 18, 3674. [CrossRef]

25. Holingue, C.; Badillo-Goicoechea, E.; Riehm, K.E.; Veldhuis, C.B.; Thrul, J.; Johnson, R.M.; Fallin, M.D.; Kreuter, F.; Stuart, E.A.;
Kalb, L.G. Mental distress during the COVID-19 pandemic among US adults without a pre-existing mental health condition:
Findings from American trend panel survey. Prev. Med. 2020, 139, 106231. [CrossRef]

26. Taylor, S.; Landry, C.A.; Paluszek, M.M.; Fergus, T.A.; McKay, D.; Asmundson GJ, G. Development and initial validation of the
COVID stress scales. J. Anxiety Disord. 2020, 72, 102232. [CrossRef]

27. Gao, J.; Zheng, P.; Jia, Y.; Chen, H.; Mao, Y.; Chen, S.; Wang, Y.; Fu, H.; Dai, J. Mental health problems and social media exposure
during COVID-19 outbreak. PLoS ONE 2020, 15, e0231924.

28. Usher, K.; Bhullar, N.; Jackson, D. Life in the pandemic: Social isolation and mental health. J. Clin. Nurs. 2020, 29, 2756–2757.
[CrossRef]

29. SarasjärvSarasjärvi, K.K.; Vuolanto, P.H.; Solin, P.C.; Appelqvist-Schmidlechner, K.L.; Tamminen, N.M.; Elovainio, M.; Therman, S.
Subjective mental well-being among higher education students in Finland during the first wave of COVID-19. Scand. J. Public
Health 2022, 50, 765–771. [CrossRef]

30. Ammar, A.; Brach, M.; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 home confinement on eating behaviour and physical activity: Results of the ECLB-COVID19 international
online survey. Nutrients 2020, 12, 1583. [CrossRef]

31. Deschasaux-Tanguy, M.; Druesne-Pecollo, N.; Esseddik, Y.; de Edelenyi, F.S.; Allès, B.; Andreeva, V.A.; Baudry, J.; Charreire, H.;
Deschamps, V.; Egnell, M.; et al. Diet and physical activity during the coronavirus disease 2019 (COVID-19) lockdown (March-May
2020): Results from the French NutriNet-Santé cohort study. Am. J. Clin. Nutr. 2021, 113, 924–938. [CrossRef]

32. Barr-Anderson, D.J.; Hazzard, V.M.; Hahn, S.L.; Folk, A.L.; Wagner, B.E.; Neumark-Sztainer, D. Stay-at-home orders during
COVID-19: The influence on physical activity and recreational screen time change among diverse emerging adults and future
implications for health promotion and the prevention of widening health disparities. Int. J. Environ. Res. Public Health 2021,
18, 13228. [CrossRef]

33. Phillipou, A.; Meyer, D.; Neill, E.; Tan, E.J.; Toh, W.L.; Van Rheenen, T.E.; Rossell, S.L. Eating and exercise behaviors in eating
disorders and the general population during the COVID-19 pandemic in Australia: Initial results from the COLLATE project. Int.
J. Eat. Disord. 2020, 53, 1158–1165. [CrossRef]

34. Cheikh Ismail, L.; Osaili, T.M.; Mohamad, M.N.; Al Marzouqi, A.; Jarrar, A.H.; Zampelas, A.; Habib-Mourad, C.; Omar Abu
Jamous, D.; Ali, H.I.; Al Sabbah, H.; et al. Assessment of eating habits and lifestyle during the coronavirus 2019 pandemic in the
Middle East and North Africa region: A cross-sectional study. Br. J. Nutr. 2021, 126, 757–766. [CrossRef]

35. Majumdar, P.; Biswas, A.; Sahu, S. COVID-19 pandemic and lockdown: Cause of sleep disruption, depression, somatic pain, and
increased screen exposure of office workers and students of India. Chronobiol. Int. 2020, 37, 1191–1200. [CrossRef]

36. Batlle-Bayer, L.; Aldaco, R.; Bala, A.; Puig, R.; Laso, J.; Margallo, M.; Vázquez-Rowe, I.; Antó, J.M.; Fullana-I-Palmer, P.
Environmental and nutritional impacts of dietary changes in Spain during the COVID-19 lockdown. Sci. Total Environ. 2020,
748, 141410. [CrossRef]

37. Moore, S.A.; Faulkner, G.; Rhodes, R.E.; Brussoni, M.; Chulak-Bozzer, T.; Ferguson, L.J.; Mitra, R.; O’Reilly, N.; Spence, J.C.;
Vanderloo, L.M.; et al. Impact of the COVID-19 virus outbreak on movement play behaviours of Canadian children youth: A
national survey. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 85. [CrossRef]

38. Ferrante, G.; Camussi, E.; Piccinelli, C.; Senore, C.; Armaroli, P.; Ortale, A.; Garena, F.; Giordano, L. Did social isolation during the
SARS-CoV-2 epidemic have an impact on the lifestyles of citizens? Epidemiol. Prev. 2020, 44 (Suppl. S2), 353–362.

39. Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attina, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F.; et al. Eating
habits lifestyle changes during COVID-19 lockdown: An Italian survey. J. Transl. Med. 2020, 18, 229. [CrossRef]

40. Werneck, A.O.; Silva, D.R.; Malta, D.C.; Gomes, C.S.; Souza-Junior, P.R.; Azevedo, L.O.; Barros, M.B.; Szwarcwald, C.L.
Associations of sedentary behaviours and incidence of unhealthy diet during the COVID-19 quarantine in Brazil. Public Health
Nutr. 2021, 24, 422–426. [CrossRef]

41. Sidor, A.; Rzymski, P. Dietary Choices and Habits during COVID-19 Lockdown: Experience from Poland. Nutrients 2020, 12, 1657.
[CrossRef]

42. Chen, L.; Li, J.; Xia, T.; Matthews, T.A.; Tseng, T.S.; Shi, L.; Zhang, D.; Chen, Z.; Han, X.; Li, Y.; et al. Changes of exercise, screen
time, fast food consumption, alcohol, and cigarette smoking during the COVID-19 pandemic among adults in the United States.
Nutrients 2021, 13, 3359. [CrossRef]

43. Capone, V.; Caso, D.; Donizzetti, A.R.; Procentese, F. University student mental well-being during COVID19 outbreak: What
are the relationships between information seeking, perceived risk and personal resources related to the academic context?
Sustainability 2020, 12, 7039. [CrossRef]

44. Schäfer, M.; Stark, B.; Werner, A.M.; Tibubos, A.N.; Reichel, J.L.; Pfirrmann, D.; Edelmann, D.; Heller, S.; Mülder, L.M.;
Rigotti, T.; et al. Health information seeking among university students before and during the corona crisis—Findings from
Germany. Front. Public Health 2021, 8, 616603. [CrossRef]

45. Everitt, B.S. Multivariate analysis: The need for data, and other problems. Br. J. Psychiatry 1975, 126, 237–240. [CrossRef]
46. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994.

https://doi.org/10.3390/ijerph18073674
https://doi.org/10.1016/j.ypmed.2020.106231
https://doi.org/10.1016/j.janxdis.2020.102232
https://doi.org/10.1111/jocn.15290
https://doi.org/10.1177/14034948221075433
https://doi.org/10.3390/nu12061583
https://doi.org/10.1093/ajcn/nqaa336
https://doi.org/10.3390/ijerph182413228
https://doi.org/10.1002/eat.23317
https://doi.org/10.1017/S0007114520004547
https://doi.org/10.1080/07420528.2020.1786107
https://doi.org/10.1016/j.scitotenv.2020.141410
https://doi.org/10.1186/s12966-020-00987-8
https://doi.org/10.1186/s12967-020-02399-5
https://doi.org/10.1017/S1368980020004188
https://doi.org/10.3390/nu12061657
https://doi.org/10.3390/nu13103359
https://doi.org/10.3390/su12177039
https://doi.org/10.3389/fpubh.2020.616603
https://doi.org/10.1192/bjp.126.3.237


Healthcare 2024, 12, 1337 13 of 14

47. Heo, M.L.; Jang, Y.M.; Kim, H.Y. Development and Validation of a Scale Measuring the Post Pandemic-Health Promotion Behavior
(PP-HPB) of Young Adults in the Digital Era. J. Multidiscip. Healthc. 2023, 16, 2449–2462. [CrossRef]

48. Davis, L.L. Instrument review: Getting the most from a panel of experts. Appl. Nurs. Res. 1992, 5, 194–197. [CrossRef]
49. Lobiondo-Wood, G.; Haber, J. Reliability and validity. In Nursing Research Methods, Critical Appraisal and Utilization, 5th ed.;

Lobiondo-Wood, G., Haber, J., Eds.; Mosby: St. Louis, MO, USA, 2010; pp. 311–346.
50. Simsek, O.F. Introduction to Structural Equality Modeling: Basic Principles and LISREL Procedure; Ekinoks Publication: Istanbul,

Turkey, 2007.
51. Harrington, D. Confirmatory Factor Analysis; Pocket Guides to Social Work Research Methods Series; Oxford University Press:

New York, NY, USA, 2008.
52. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 4th ed.; Allyn and Bacon: Boston, MA, USA, 2001.
53. Rutkowski, L.; Svetina, D. Assessing the Hypothesis of Measurement Invariance in the Context of Large-Scale International

Surveys. Educ. Psychol. Meas. 2014, 74, 31–57. [CrossRef]
54. Cheung, G.W.; Rensvold, R.B. Evaluating goodness-of-fit indexes for testing measurement invariance. Struct. Equ. Model. A

Multidiscip. J. 2002, 9, 233–255. [CrossRef]
55. Pender, N.J.; Walker, S.N.; Sechrist, K.R.; Stromborg, M.F. Development and testing of the Health Promotion Model. Cardiovasc.

Nurs. 1988, 24, 41–43.
56. Heydari, A.; Khorashadizadeh, F. Pender’s health promotion model in medical research. J. Pak. Med. Assoc. 2014, 64, 1067–1074.
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