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ABSTRACT

Objective: Becoming a mother, is one of the most important developmental events in a woman'’s life. This study, by making Turkish validity
and reliability study of Being a Mother scale which was developed by Matthey, was conducted methodologically and analytically in order to
determine social support which mothers perceived and motherhood experiences.

Methods: The study universe consists of 588 volunteer mothers, who have a child between 0-3 year range, that holds the criteria for the
study and applied September 2015-March 1016 University Training and Research Hospital. Data was gathered with question form, which was
prepared by researchers, Being a Mother Scale (BaM 13) and Multi-dimensional Perceived Social Support Scale (MDPSSS). Data were evaluated
with the help of IBM SPSS Statistics 23 and IBM SPSS AMOS 23 statistics programs.

Results: It was determined that 45.7% of mothers remain in the 28-34 year range and 47.1% were primary school graduates. It was seen that
the Being a Mother Scale has good psychometric characteristics. It was determined that the model, which consists of 25 statements with 6
factors integrated structure of Being a Mother Scale and Multidimensional Perceived Social Support, generally fits for the research purposes.

Conclusions: As a result of the validity and reliability study of the Being a Mother scale, it was seen that it is applicable for Turkish society. A

-

decrease of satisfaction from motherhood was determined accordingly decreasing social support.

Keywords: Motherhood, social support, motherhood experience, reliability, validity scale

1. INTRODUCTION

Being a mother is among the most crucial developmental
phases of a woman (1). The bond between the mother and
her child starts during maternity and increases gradually over
time (2). The intimacy between the mother and the baby
during the early postpartum period facilitates the adaptation
to the role of being a mother (3). According to Mathey
perceived social support is a significant factor in the increase
of motherhood satisfaction (4).

Motherhood is a flexible concept affected by several factors
including the social, cultural, political, and ethical ones. It is
fictionalized culturally, and women are thought to be a mother
in the socialization process. The motherhood experience has
similar universal characteristics and is affected by the culture (5).

Being a mother is seen as a duty to be conducted in
Turkey just as in other cultures and mothers culturally
prepare themselves to fulfill this duty. Motherhood is a
dynamic process with different excitements assigning extra
responsibilities to the other members of the family as
well (6,7). The age, education, social status, work status,

socioeconomic condition, personality characteristics of
the mother as well as problems during the pregnancy can
be listed as some of the factors affecting the adaptation to
motherhood (8).

Social support can be defined as the relationship among the
people required for psychosocial, economical, and cognitive
support and it has a crucial role in maintaining and sustaining
the state of health (9). For the last 25 years, social support
has been in the center of interest for coping strategies and
as a preventive health care method (10). The social support
system is a powerful source in terms of the solutions to
psychosocial problems, prevention of these problems, and
also coping with tough conditions. There are various studies
in the literature on the positive relationship of social support
on psychological and physical health (11-13). Since the
motherhood period refers to the lives of two people — the
mother and the baby —, it can be considered as one of the
most important intervals whenever social support is vital.
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According to Mathey (2011) perceived social support is
significant for the increase in the satisfaction of maternity.
Social support is also an indicator for the mothers’ own
consideration in regard to the feeling of adequacy as a
parent, positive marital relationship, antenatal mental well-
being, and satisfaction towards maternal role and baby-care
(4,14,15).

The adaptation of the mother to her new role is significant
in terms of having adequate knowledge and skill to fulfill
the care requirements. The consultancy has given by the
healthcare professionals starting with the prenatal stage
functions as social support in gaining the feeling of adequacy
and minimizing the anxiety level (14,16,17).

This study was conducted on the basis of the assumption
that establishing the support requirements for mothers will
guide the healthcare professionals in their consultancy and
training processes.

2. METHODS

2.1. Aim and Type of the Study

This study was conducted methodologically and analytically
in order to determine the relationship between the perceived
social support and the maternal experience after the Turkish
validity and reliability assessment of Being a Mother Scale-
BaM 13.

2.2. Research Consent

For the application of Being a Mother Scale-BaM 13 written
permission was taken from Stapphen Matthey who developed
the scale. Besides, necessary permissions were taken from
Sakarya University Training and Research Hospital and
Sakarya University Faculty of Medicine Clinical Research Ethics
Committee (2015/71522473/050.01.04/99) in order to conduct
the research which was conducted on a volunteer basis.

2.3. Validity and Reliability Study of the Scale

2.3.1. Universe and Sample

The universe of this study contains the mothers of the children
between the age range of 0 and 3 who were staying in the
clinics of Sakarya University Training and Research Hospital
and who applied to the hospital between September 2015
and March 2016. Besides, 588 (five hundred and eighty-eight)
volunteer mothers who applied to the above-mentioned
clinics and who are matching the criteria generated the
sample. And the test-retest method was conducted with the
participation of 30 mothers.

2.3.2. The Tools Used for Data Collection

Questionnaire Form: This form includes 28 questions on
personal characteristics and on general medical condition all

of which was prepared by the researcher in accordance with
the literature review (4,11,13,14)

Being a Mother Scale (BaM-13): Being a Mother Scale (BaM
13) was developed by Matthey in 2011 to determine the
maternity experience of the mothers of a child between the
age range of 0 and 3. The scale consists of 13 questions. The
Cronbach’sAlphavaluewasfoundas0.798inMatthey’sstudy(4).

Scoring: The scale consists of 13 items each of whichare scored
between 0 and 3 and in which the higher scores indicate a
lower satisfaction for the maternal experience. To facilitate
the scoring each item was scored in the same manner: 0, 1,
2, 3. The total score varies between 0 and 39. The data with
a score of 9 and above indicate a significant level of maternal
dissatisfaction. The 13t™, 9t 12%, 3 10™ and 11 questions
evaluate the sub-dimension of child experience, the 5%, 6%,
7t 11, 2" and 8™ questions evaluate the sub-dimension of
adult experience, and the 1% and the 4™ questions evaluate
the sub-dimension of emotional intimacy (4).

Multi-Dimensional Perceived Social Support Scale (MIDPSSS):
Multi-Dimensional Perceived Social Support Scale was
developed by Zimet et all in 1988 (41,18) and it was adapted
to Turkish adaptation by Eker, Arkan and Yaldiz. In the
factorial structure, validity, and reliability study of the revised
version of the MDPSSS by Eker, Arkan & Yaldiz (2001) the
Cronbach’s Alpha reliability coefficient was found as 0.80-
0.95 (10). The scale consists of 12 questions all of which can
easily be understood by anyone regardless of the education
level. In this study, the Cronbach’s Alpha reliability coefficient
was found as .921.

2.3.3. The Validity Study of the Scale

Content Validity: The directives and the questions of the
scale which were translated into Turkish were sent to various
faculty members of the High School of Nursing and Medical
Schools in Turkey and to the experts in order to evaluate
the accuracy in terms of language and expression and the
comprehensiveness in terms of the topic. 12 expert opinions
were regarded, and the items were corrected in terms of
language and expression. The interscore concordance of
these 12 experts for the content validity of the 13 items in the
scale was examined with Kendall Coefficient of Concordance
Correlation Test. To evaluate the concordance of the scores
of the experts Kendall’s coefficient of concordance (W)
was calculated. It was concluded that the experts reached
an agreement on the content of the items and that all the
expressions are in accordance with Turkish culture and
represent the targeted scope (p=0.115).

Construct Validity-Exploratory Factor Analysis (Being a
Mother Scale — BaM — 13): In this study which was conducted
with 588 participants to determine the relevance of Being
a Mother Scale (BaM-13) to Turkish society, the data were
transferred to IBM SPSS Statistic 23 program. First, exploratory
factor analysis was performed with 147 randomly chosen
participants in the data set, and “Principal Components
Analysis” was preferred as the factor exploratory method.
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Factor number related to any scanting was not made. For
factor load, statements above 0.500 were preferred (Table 1).

Table 1. Results of KMO and Bartlett

Kaiser-Meyer-Olkin (KMO)

X2 480.031
Bartlett Sphericity Test Sd 78
P <0.001*

* Statistical significance

According to this table, Kaiser-Meyer-Olkin (KMO) value
was found as 0,768. Therefore, it is likely that the factor
analysis results to be performed with the data will be useful
and applicable. With the results of Bartlett Sphericity test,
it was inferred that there is a significantly high correlation
among the variables and that the data are suitable for the
performance of factor analysis (X*: 480.031, SD: .78, p<0.001).

After the factor analysis the numbers of the items — which
was 13 — were unchanged. According to the results of the
content validity of these 13 items, three factors were found
out and all the factor loads were over 0.500.

The sub-dimension of the adult experience expresses
21.526% of the total variance; the sub-dimension of the child
experience expresses 17.838% of the total variance and the
sub-dimension of emotional intimacy expresses 13.294%
of the total variance. Thus, all these three factors express
52.658% of the total variance.

Confirmatory Factor Analysis (Being a Mother Scale — BaM):
Confirmatory factor analysis was applied via IBM SPSS AMOS
23 program with 294 randomly chosen participants from the
data set of 588 participants.

In the first phase, a first-order CFA model where the three-
factor-dimension (F1: Adult Experience, F2: Child Experience,
F3: Emotional Intimacy) were the latent variable and the
expressions generating these factors where the indicator
variables were created in Figure 1. As the latent variable
wasn’t metrical, a value of 1 should be assigned to one of the
lines drawn from the latent variable to the indicator variable
(the factor load should be equated to 1) or any value (mostly
1) should be assigned to the variant of the latent variable to
estimate the parameter values (19,20).

In the second phase, the maximum likelihood method
which is generally used for structural equation modeling
and which gives reliable results even when the data weren’t
distributed normally was used for estimation of the model
and estimation of the errors of the observed variables,
the variances of the latent variables and the parameters
including the regression coefficients regarding the lines
drawn from the latent variables to the observed variables
were targeted. For the betterment of the fit indices, a two-
way relationship was established between the error terms in
the questions of “I had difficulties in coping with the situation
when my baby cried.” and “I felt guilty.” both of which have
the highest modification indices values in Being a Mother

Scale. Besides, a relational set-up among the dimensions was
assembled to establish the expected covariance among the
dimensions and these relationships among the dimensions
are illustrated in Figurel. Finally, in the last phase, the fit
indices constructed for the three-dimensional first-order CFA
Model were examined. It was observed that the three-factor-
structure of Being a Mother Scale consisting of 13 items
generally correlates well.

Figure 1. A first order CFA Model with three different sub-dimensions

On looking at the obtained adaptive value it can be stated
that while x2/df, GFI, RMSEA, and SRMR values are good, IFl,
TLI, and CFI values are unacceptable (3,19,20,21). According
to the fit indices it can be declared that Being a Mother Scale
is acceptable.

Second-Order Confirmatory Factor Analysis (Being a Mother
Scale — BaM-13) and Multi-Dimensional Perceived Social
Support Scale (MDPSSS): Confirmatory factor analysis was
applied via IBM SPSS AMOS 23 program with 294 randomly
chosen participants from the data set of 588 participants. In
the first phase, a second-order CFA model where two scales
and the six-factor-dimension (F1: Adult Experience, F2: Child
Experience, F3: Emotional Intimacy, F4: Family, F5: Friend,
F6: A Special Person, F7: Multi-Dimensional Perceived Social
Support Scale, F8: Being a Mother Scale) were the latent
variables and the expressions generating these factors
where the indicator variables were created in Figure 2. As
the latent variable wasn’t metrical, a value of 1 should be
assigned to one of the lines drawn from the latent variable to
the indicator variable (the factor load should be equated to
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1) or any value (mostly 1) should be assigned to the variant
of the latent variable to estimate the parameter values
(4,10). In the second phase, the maximum likelihood method
which is generally used for structural equation modeling
and which gives reliable results even when the data weren’t
distributed normally was used for estimation of the model
and estimation of the errors of the observed variables, the
variances of the latent variables and the parameters including
the regression coefficients regarding the lines drawn from
the latent variables to the observed variables were targeted.
For the betterment of the fit indices a two-way relationship
was established between the error terms in the questions of
“I felt lonely and isolated” and “I felt like | wasn’t supported”,
the questions of “I had difficulties in coping with the situation
when my baby cried.” and “I felt guilty, the questions of “l was
worried about something bad might happen to my baby” and
“I was worried because | thought | am not as good as the
other mothers”, the questions of “I was sure that | can take
care of my baby when he/she was born” and “I felt close to
my baby” in Being a Mother Scale as well as the questions of
“In can get the necessary emotional help and support from
my family” and “I can talk to my family about my problems”,
the questions of “I can count on my friends when things do
not go well” and “I have friends with whom | can share my
happiness and sorrow”, the questions of “There is a person
other than my family and friends with me whenever | need”
and “There is a person other than my family and friends with
whom | can share my happiness and sorrow” in the multi-
dimensional perceived social support scale, all of which have
the highest modification indices values. Besides, establish
the expected covariance among the dimensions, and these
relationships among the dimensions are illustrated in Figurel.
Besides, a relational set-up among the dimensions was
assembled to establish the expected covariance among the
dimensions and these relationships among the dimensions
are illustrated in Figure 2.
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Figure 2. Two scales and second order CFA model with the six-factor

In the last phase, the fit indices for the two scales and
the second-order CFA model with six-factor dimensions
were analyzed. On examining the obtained findings, it
can be concluded that the model generally correlates
well respecting the usability of the 25 expressions and
the six-dimensional structure of both Being a Mother
and Multi-Dimensional Perceived Social Support Scale
together.

On looking at the obtained adaptive value it can be stated
that while x2/df, GFI, IFI, TLI, CFI, RMSEA, and SRMR values
are good, the GFl value is unacceptable (2023).

Reliability of the Scale and the Dub-Dimensions: A calculation
was made for each scale and sub-dimension and Cronbach’s
Alpha value was calculated (Table 3)

Table 2. Scale factors

Factor
[IGET of Variance

Percentage

Eigenvalue

Adult Experience 21.526 2.798
| have felt lonely or isolated. 0.805

| have felt unsupported . 0.771

| have felt bored . 0.724

I have felt alright about asking

people for help or advice when 0.669

I needed to .

| have felt confident about 0.520

looking after my baby/toddler. '

Child Experience 17.838 2.319
| have been worried that

something would happen to my 0.715

baby/toddler.

| worry | am not as good as 0.669

other mothers .

| have felt guilty. 0.630

| have felt nervous or uneasy 0.519

around my baby/toddler. '

| have found it hard to cope 0.503

when my baby/toddler cries. '

Emotional Intimacy 13.294 1.728
| have felt close to my baby/ 0.786

toddler.

I have felt confident about 0.661

looking after my baby/toddler ’

| have been annoyed or 0.521

irritated with my baby/toddler. ’

Total 52.658 6.846
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Table 3. Reliability of the Scale and the Sub-Dimensions

ltem-Total Cronbach’s Alpha
Questions . When item Cronbach’s Alpha
correlation
deleted
s5 0,521 0,739
52 0,444 0,749
Adult Experience s6 0,541 0,738 0,757
s7 0,513 0,740
S8 0,260 0,768
s3 0,452 0,748
Being a Mother Scale (BaM-13) s9 0,557 0,742 0,769
Child Experience s10 0,264 0,774 0,676
s12 0,422 0,751
s13 0,458 0,749
S1 0,273 0,765
Emotional Intimacy S4 0,118 0,773 0,509
s11 0,357 0,762
mill 0,600 0,917
m8 0,620 0,917
Family 0,867
mé 0,592 0,918
m3 0,623 0,917
m12 0,729 0,912
. m9 0,751 0,912
(MDPSSS) Friend 0,904 0,921
m7 0,653 0,916
mé 0,795 0,909
m10 0,686 0,914
. m5 0,704 0,913
Special Person 0,882
m2 0,718 0,913
ml 0,616 0,917

Reliability of the Scale and the Sub-Dimensions: If the item-
total score correlation coefficient is below 0.30 (if the sample
is 400 or more, 0.20 is also accepted), it is considered that
there is a serious problem with these items and these
items can be removed from the scale. An item-total score
correlation coefficient of 0.30 and above is interpreted as
good for reliability. However, it is not used alone to eliminate
items below this value, and the decision is made by evaluating
the effect of the item on the Cronbach alpha coefficient
(22,23). In this study, there were items below 0.30, but it was
decided not to remove any item from the scale since it did
not significantly change the Cronbach’s alpha value when any
item was deleted in the item analysis.

Being a Mother Scale (BaM-13) Test-Retest Reliability: Being
a Mother Scale was reapplied to the 30 participants in two
weeks. In Being a Mother Scale a very high relation of 94.2%
was found. In the study conducted for internal consistency,
the Cronbach’s Alpha values were found respectively as 0.94
and 0.98 for the first and the second application scale with
the same participant group (n=30).

Analyses of the Data: The obtained data of the study were
computerized and evaluated with IBM SPSS Statistics
23 and IBM SPSS AMOS 23 statistical programs. For the
reliability and validity of the scale, exploratory factor analysis

was implemented on 147 participants and for the factor
extraction method “Principal Components Factor Analysis”
method was preferred. Factor number related to any scanting
was not made. For factor load, statements above 0.500 were
preferred.

Scale reliability was conducted with test-repeat-test reliability,
total item score correlation, and internal consistency reliability
analysis. In the determination of other data, percentage,
average, independent sample t-test and ANOVA was used.
p<0.05 were statistically accepted as significant. After analysis,
firstly, for variance homogeneity, Levene Test was used, in order
to determine where the difference comes from any group or
groups, the “multiple comparison test” (Tukey or Tamhane’s
T2) was used. In addition, in furtherance of scales and sub-
dimensions, Pearson Correlation Analysis has benefited.

3. RESULTS

It was determined that 45,7% of mothers remain in the 28-
34 year range and 47,1% were primary school graduates.
While 10.2% of the participants became mothers at the age
of 18 and under, 27.4% were aged 19-22, 31.8% were aged
23-26 and 30.6% were aged 27 and over. The introductory
characteristics of the mothers who participated in the study
are presented in Table 4.
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Table 4. Distribution of the introductory characteristics of the mother

Number

%

A positive and moderately significant correlation between
the sub-dimension of adult experience and sub-dimension of
child experience and emotional intimacy was found (p<0.05).

27 years and below 191 32.5 Besides, a positive and highly significant correlation between
28-34 years 269 457 the sub-dimension of adult experience and Being a Mother
Age p g
35 years and over 128 218 Scale (BaM-13) was seen (p<0.05) (Table 5).
30 years and below 182 31.0
Age of the Spouse | 31-35 years 209 35.6 Table 5. Examining the Correlation between Being a Mother Scale
- d o3 o (BaM-13) and the Sub-Dimensions
years and over ]
18 years and below 111 18.9 Emotional ::i:ﬁ:r
Age of Marriage 19-24 years 310 52.7 Experience | Experience | Intimacy (BAM-13)
25 years and over 167 28.4
18 years and below 60 10.2 r 0.480 0.351 0.857
Adult
Age of Being a 19-22 years 161 274 Experience |P 1.000 <0.001* | <0.001* | <0.001*
Mother X
23-26 years 187 31.8 N 588 588 588
27 years and over 180 30.6
Secondary School 277 47.1 ) r ity LEEs)
- Child 1.000 . .
Educational Status High School 17 301 Experience | P ; <0.001 <0.001
Undergraduate 118 20.1 N 588 588
Master’s-PhD 16 2.7 0.568
r .
Secondary School 217 37.0 Eriiianel 1000 ;
Educational Status ngh School 219 373 Intimacy ' <0.001
of the Spouse Undergraduate 117 19.9 N 588
Master’s-PhD 34 5.8 * Statistical significance
" Working 194 33.0
Work Status Housewife 394 67.0 A positive and moderately significant correlation between the
eame (& meme e 1 206 sub-dimension of child experience and the sub-dimension
Expense (Good) ’ of emotional intimacy was identified (p<0.05). Besides, a
Economic Status Income is less than 59 100 positive and highly significant correlation between the sub-
Expense (Bad) dimension of child experience and the Being a Mother Scale
:EncoT(e'\:n: Exi’e)"se are | 408 69.4 (BaM-13) was detected (p<0.05). A positive and moderately
ua oderate . . . . .
E? tarv Famil 168 796 significant correlation between the sub-dimension of
ementary rami .
Type of the Family | Extended :am”y Y 13 192 emotional intimacy and the Being a Mother Scale (BaM-13)
Broken Family = 1'2' was identified (p<0.05).
Number of 1 163 27.7 There was a positive and moderately significant correlation
umper o
AT 2 196 333 between the sub-dimension of family and the sub-dimension
3 or more 229 389 friend and special person (p<0.05). In addition, a positive and
No Children/1 Alive 207 352 highly significant correlation between the sub-dimension of
Number of the Ch'ld. adult experience and the MDPSSS Scale was noticed (p<0.05)
alive child(ren) 2 Children 229 38.9 (Table 5)
3 or more Children 152 25.9
Ay— = p— A positive and moderately significant correlation between
o0 Miscarriages . . . . . .
:?S'::ﬁira(:e;?f Vi ' : |(g) 131 23 the sub-dimension of a friend and the sub-dimension of a
Iscarriagels 0
No Ab t'g 531 903 special person (p<0.05). Likewise, there was a positive and
[0} ortion .
Abortion Abortion(s) P> 97 highly significant correlation between the sub-dimension of
No Stillbirth 555 9'44 child experience and the MDPSSS Scale (p<0.05). Similarly,
Stillbirth stillbirth(s) 23 o6 a positive and highly significant correlation between the
NSD (Normal sub-dimension of a special person and the MDPSSS Scale
Delivery Method | Spontaneous Delivery) 166 282 was seen (p<0.05). It was also determined that there was a
C/S (C-section) 422 71.8 negative and lowly significant correlation between BaM Scale

and MDPSSS Scale (Table 7).
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Table 6. Examining the Correlation between MDPSSS and the Sub-
Dimensions

| Family | Friend | Special Person | MDPSSS

R 0.370 0.488 0.708
Family P 1.000 |<0.001* |<0.001* <0.001*
N 588 588 588
R 0.606 0.846
Friend P 1.000 <0.001* <0.001*
N 588 588
R 0.873
Special Person | P 1.000 <0.001*
N 588
R
MDPSSS P 1.000
N
* Statistical significance

Table 7. Examining the Correlation between BaM Scale and MDPSSS

CBASDO (MDPSSS)
R -0.190
BaM P <0.001*
N 588
* Statistical significance
4. DISCUSSION

This study was conducted to determine the relationship
between the social support perceived by the mothers and
their maternal experience by carrying out the Turkish validity
and reliability study of Being a Mother Scale-13 (BaM — 13).

The sample size should be big enough to ensure correlation
reliability to carry out the factor analysis. Kaiser-Meyer-Olkin
(KMO) test was conducted to confirm the sufficiency of the
data obtained from the sample. It is underlined that when the
value of Kaiser is closer to 1, it is perfect; however, when the
value is under 0.50, it is unacceptable. Besides, the Bartlett
Sphericity test should be significant as well (26). Since the
Kaiser-Meyer-Olkin (KMO) value was found as 0,768 in this
study, the factor analysis results are thought to be useful and
applicable. The results of the Bartlett Sphericity test revealed
that there is a highly significant correlation among the
variables and that the data are suitable for the application of
factor analysis (X2: 480,031, SD: 78, p<0,001).

Exploratory factor analysis was utilized in this study and
the “Principal Components Method” was used as the factor
extracting method. There wasn’t any scaling on the number of
the factors. Factor loads above 0,500 weren’t included. After
the factor analysis, the item number remained unchanged.
Three factors occurred after the content validity of these 13
items and all the factors loads were above 0,500. The factor
analysis of Being a Mother Scale (BaM-13) the total variance
of the three sub-dimensions (factors) explains 17,83% of
the Adult Experience Sub-Dimension, 17,838 % of the Child
Experience Sub-Dimension and 13,294% of the Emotional

Intimacy Sub-Dimension. All these 3 factors explain 52,658%
of the total variance. The results of the factor analysis
presented that the higher the variance percentage, the
stronger the factor structure of the scale.

The eigenvalues are the sum of the squares of the factor
loads. Since the sums of these factors are above 1 for each
sub-dimension, all the questions under these sub-dimensions
are adequate to explain the very sub-dimension. The total
Cronbach Alpha coefficient for Being a Mother Scale (BaM-
13)is.76.9. Considering that the predicted reliability levels for
the measuring tools are between .70-.80, it can be inferred
that the reliability level of the whole scale is adequate (27).

Confirmatory factor analysis of the study was applied via
IBM SPSS AMOS 23 program. In the first phase, a first-order
CFA model where the three-factor-dimension (F1: Adult
Experience, F2: Child Experience, F3: Emotional Intimacy)
was the latent variable and the expressions generating these
factors were the indicator variables were created in Figure 1.
As the latent variable wasn’t metrical, a value of 1 should be
assigned to one of the lines drawn from the latent variable to
the indicator variable (the factor load should be equated to
1) or any value (mostly 1) should be assigned to the variant
of the latent variable to estimate the parameter values (20).
In the last phase, the fit indices for the two scales and the
second-order CFA model with six-factor dimensions were
analyzed. When the obtained findings are examined, it can
be seen that the model generally correlates well respecting
the usability of the 25 expressions and the six-dimensional
structure of both Being a Mother and Multi-Dimensional
Perceived Social Support Scale together.

On looking at the obtained adaptive value it can be stated
that while x2/df, GFI, IFI, TLI, CFI, RMSEA, and SRMR values
are good, GFI value is unacceptable (21,22,25,26). Reliability
is a definition indicating the consistency of the measurement
tool. If the repeating measurements have the same result
as the measurement tool, the scale is regarded as reliable.
In terms of the study, reliability is the expression of the
repeatability of the measurement results. It can be stated
that if the validity of the measurement tool is confirmed, its
reliability is confirmed as well (27).

In the repetition of the scale method, the measurement
tool is reapplied to the same subject group under the same
circumstances and during the time periods which are long
enough to avoid the significant remembrances but short
enough to avoid significant changes to be measured (28).
In this study Being a Mother Scale (BaM-13) was reapplied
to the 30 mothers and Pearson Correlation Technique was
utilized for the analysis. The repetitive measurements of the
Being a Mother Scale (BaM-13) did not present any change
against the time.

There is a hypothesis that the measurement tool has
experimentally independent sections with common and
equal significances for fulfilling the desired target of the
scale (29). Item statistics is one of the methods for evaluating
internal consistency. In this method which is also known as
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item reliability or item statistics variance of each item in
the test is compared to the variance of the total test score
and the correlation between them is evaluated. If the item
loads in the scale are uniformly significant and independent,
a high correlation coefficient between each item and total
values is expected. If there is an item with a lower correlation
compared to the total score, it can be inferred that that item
measures a different qualification of the test (30).

The results of the study on determining the validity and
reliability of the Being a Mother Scale (BaM-13) presented
that the scale is a valid and reliable measuring tool that can
be applied to Turkish mothers. It was also established that the
model was generally in accordance in terms of the structure
of the Being a Mother Scale (BaM-13) and Multi-Dimensional
Perceived Social Support Scale both of which had 25
expressions and 6 factors that can be used together. 36.4%
of the mothers who participated in the study mentioned
that they received support for baby care, while 45.3% of
them were supported by their mothers, 10.3% of them were
supported by their husbands. In the study of Calisir (2003)
92.3% of the mothers stated that their husbands help them
with baby care. Moreover, the study of Ertiirk (2007) reported
that 68,2% of the mothers took support for baby care and
41,2% of them took this support from their own mothers and
7,6% of them were supported by their husbands. Adaptation
to motherhood is related to spouse support along with many
factors. The mothers who were supported by their spouses
during the pregnancy and labor period are seen to have a
relatively easier and more comfortable pregnancy, labor,
and postpartum period. A positive correlation between the
spouse support during prenatal, labor, and postnatal period
and the social support perceived by the mother was found
out (31).

In their study, Ege Timur Zincir & Reeder (2008) mentioned
that 68% of the mothers got support and 44% of them got
this support from the family of their husbands and 9.3% were
supported by their husbands. According to the study of Akin,
Ege, Kogoglu, Demiréren & Yilmaz (2009), 61,5% of a group of
mothers who were examined in terms of the social support
during the postpartum period were supported by their
families. Kavlak (2004) reported that 65.5% of the mothers
received some support on baby care and while 55.5% of
these mothers were supported by either their mothers or by
their in-laws, 32.5% of them we supported by their husbands.

Support taken from the environment, particularly from the
family, is one of the crucial factors affecting the bond between
the mother and the baby positively (32). The study of Evcili,
Abak Tali & Yurtsal (2014) reported that most of the mothers
stating a good relationship with their husbands express their
feelings on their children as “I feel very happy”, however, the
mothers expressing a relatively good relationship with their
husbands express their feelings on their children as “I feel
insufficient”. Social support given by the family, spouse, and
healthcare staff is an essential element for the satisfaction of
the mother.

While a positive and moderately significant correlation
between the sub-dimension of “Adult Experience” and
sub-dimensions of “Child Experience” and “Emotional
Intimacy” was found (p<0.05), a positive and highly
significant correlation between the sub-dimension of “Adult
Experience” and Being a Mother Scale (BaM-13) was also seen
(p<0.05). Similarly, apart from the positive and moderately
significant correlation between the sub-dimension of “Child
Experience” and sub-dimension of “Emotional Intimacy”
(p<0.05), a positive and highly significant correlation
between the sub-dimension of “Child Experience” and Being
a Mother Scale (BaM-13) were revealed (p<0.05). Finally,
a positive and moderately significant correlation between
the sub-dimension of “Emotional Intimacy” and Being a
Mother Scale (BaM-13) was found out (p<0.05). If the adult
experiences of the mothers are positive, their childhood
experiences and emotional intimacy rates increase which
positively affect the satisfaction of the mothers. In one study
it was stated that women expressed the beginning of their
maternal experience as “a horrible shock”. Sore and irritated
nipples due to breastfeeding, long and sleepless nights,
constantly crying and hard-to-soothe babies are some of
the tough and stressful experiences for new mothers. Due
to the postnatal experiences the number of mothers who
wanted a large family decreased and thus they wanted to
have fewer children (33). In the present study a positive and
highly significant correlation between the sub-dimension of
Adult Experience and MDPSSS Scale, a positive and highly
significant correlation between the sub-dimension of Child
Experience and MDPSSS Scale (p<0.05), and a positive and
highly significant correlation between the sub-dimension of
Special Person and MDPSSS Scale (p<0.05) were seen.

The positive and high correlation between all the sub-
dimensions of Being a Mother Scale (BaM-13) and total scale
score and MDPSSS Scale indicates that satisfaction of the
mother is closely related to the perceived social support by
the mother. The spouse and the family of the mother play a
crucial role in solving the problems by supporting the mother.
It has been accepted that the supportive relationship has
a key factor in resisting the stress of life and strengthening
the coping strategies. The most significant supporters of the
mothers are close family members and particularly their
spouses. Women whose maternal role was accepted by their
husbands and who can share their problems with them had
less trouble.

There is a negative and low significant correlation between
the Being a Mother Scale (BaM-13) and MDPSSS Scale. Less
social support decreases maternal satisfaction as well. Social
support mechanisms are the most outstanding helpers for
coping with the difficulties of life. It was notified that baby
care help provided by the close relatives or environment
would help reduce the stress and increase the perception of
competence on baby care (34).
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5. CONCLUSION

Being a Mother Scale treatment and (BaM-13) can be used
for analyzing the new mothers in the postpartum period
(three years after the birth) by the doctors, nurses, and the
midwives in terms of planning the treatment and care and
assessing the results. The scale can either be used alone for
the studies on the subject or be used with other appropriate
scales such as MDPSSS Scale.

This is a practical scale in terms of the services and programs
which target increasing the pleasure from the maternal
experience or increasing self-confidence of the mothers. It
can help the clinician on exploring some of the difficulties
that can be experienced by the women in the clinical
environment. Applicability of the scale to a wide range of
mothers (from birth to preschool time) — i.e. not including
only the early babyhood period — proves its practicality.

While scanningis convenient for the women with cutoff scores
are 9 and above which indicates concurrent and possibly
serious problems, for clinical evaluation consideration of
each item in the scale might be more convenient compared
to the consideration of the total score of the scale.

The exclusion of nutrition and sleep both of which are among
the essential requirement of life from Being a Mother Scale
(BaM-13) is the limitation of the scale.

How might this information affect nursing practice? The
application of this scale in the clinics might be useful for
warning the clinicians on the problematic topics. As the
developer of the scale, Matthey (2011) suggested the
second item in the scale is not applicable for the mothers
who adopted their children. The change in the expression
of “before having this baby” with “before having an infant
who started to walk” is a proposal for the clinicians and
researchers who will use the Turkish form of the scale.
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ABSTRACT

Obijective: To determine the creatinine concentration in phosphate buffered saline solution and serum with different bilirubin concentrations
using Jaffe reaction and Creatinase method.

Methods: In Phase 1, creatinine and bilirubin concentrations in the dilution series were 0, 1, 2, 3,4, 5,6, 7, 8,9 mg/dLand 0, 3, 6, 9, 12, 15,
18, 21, 24, 27, 30 mg/dL, respectively. Each creatinine concentration was spiked with eleven bilirubin concentrations used in Phase 1. In Phase
2, serum with creatinine values 0.51, 2.41 and 7.33 mg/dL were spiked with 11 bilirubin concentrations. The total bilirubin, creatinine by Jaffe
reaction and Creatinase method were measured.

Results: In Phase 1, Jaffe reaction showed a significant underestimation up to creatinine concentration of 2 mg/dL at all bilirubin concentrations.
From 3 mg/dL onwards, a significant overestimation was observed with high bilirubin concentrations. In Phase 2, Creatinase method gave no
significant underestimation in serum with 0.51 mg/dL of creatinine. But Jaffe reaction showed a significant underestimation from bilirubin
concentration of 7.18 mg/dL. In serum with 2.41 mg/dL creatinine, Creatinase and Jaffe methods gave significant underestimations from
bilirubin concentrations of 9.05 and 5.64 mg/dL, respectively. In serum of 7.33 mg/dL creatinine, significant underestimations were given from
bilirubin levels of 3.6 and 8.18 mg/dL by Creatinase and Jaffe methods, respectively.

Conclusion: In normal to moderately high bilirubin concentrations the Creatinase method is more accurate than the Jaffe method in all
creatinine concentrations used. At high creatinine concentrations Creatinase method gave significant underestimations which increased with
bilirubin concentration.

Keywords: Bilirubin, Creatinine, Jaffe reaction, Creatinase method

1. INTRODUCTION

Creatinine is a metabolic waste product of creatine phosphate world-wide as it is both simple and cost effective.

which is a high energy molecule used in the muscle to
provide energy (1). Serum creatinine measurement is used as
a marker of renal function and in calculating the glomerular
filtration rate (GFR) because creatinine is excreted solely
through the kidneys. It is of utmost importance to assess the
renal function accurately for the proper management of renal
failure and it is used in grading of different stages of chronic
kidney disease (CKD). Therefore, the accurate measurement
of serum creatinine levels is of great importance.

Jaffe reaction is the most commonly used test method for
serum creatinine estimation in the medical laboratories

However, this method has several major drawbacks due to
interferences from endogenous substances such as bilirubin,
ketone bodies, proteins, glucose and exogenous substances
including drugs (2). Out of these interferences the present
study was designed to study the bilirubin interference since it
is more frequently encountered in the clinical environment.
In hyperbilirubinemic patients the Jaffe reaction has shown
to give a significant underestimation of the serum creatinine
value (3). As a result, accurate renal assessment has become
impossible in patients with hepatorenal failure, multi-organ
failure and neonatal jaundice with impaired renal activity (4).
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This problem can be overcome by using the Creatinase
enzymatic test method. This is more specific since it uses
enzymes to carry out specific reactions (5). However, this
cannot be widely used due to its relatively high cost.

Therefore, the objective of this study was to compare these
two test methods and obtain a better understanding in
the error caused in the Jaffe reaction and to identify the
minimum bilirubin concentration that gives interference to
the serum creatinine measurement.

2. METHODS

This is an analytical cross-sectional study with laboratory
investigations. The study was carried out under 2 distinct
phases.

2.1. Phase 1

Phase 1 of this study was carried out to determine the
effect of bilirubin on creatinine in phosphate buffered saline
solution.

2.2. Reagent preparation

The creatinine dilution series was prepared with 20 mg/
dL of creatinine standard solution. The final creatinine
concentrations in phosphate buffered saline were; 0, 2, 4, 6,
810, 12,14,16,18 mg/dL. By using bilirubin standard solution
of 60 mg/dL following bilirubin concentration gradient was
prepared; 0, 6, 12, 18, 24, 36, 42, 48, 54 and 60 mg/dL.

2.3. Preparation of final matrix with creatinine and bilirubin

The first creatinine dilution of 0 mg/dL was taken and 0.5
mL from this concentration was pipetted into 11 labeled
khan tubes which were covered with aluminum foil. Then,
0.5 mL from each bilirubin solution prepared in the dilution
series was added to the above khan tubes and mixed well.
This procedure was repeated with all the creatinine dilutions
to give 110 khan tubes. Table 1 indicates the creatinine and
bilirubin concentration of each tube.

2.4. Phase 2

Phase 2 of this study was carried out to determine the
bilirubin interference in serum creatinine. Prior to start the
study ethical approval was obtained from the Ethical Review
Committee, Faculty of Medical Sciences, University of Sri
Jayewardenepura, Sri Lanka.

2.5. Preparation of serum pools

The serum specimens were collected in three groups
depending on the serum creatinine values as (i) below
0.8 mg/dL, (ii) between 2 — 4 mg/dL (iii) above 6 mg/dL.
Serum creatinine by Creatinase method and total bilirubin
concentration of each pool was measured separately. Total

bilirubin levels of serum pool 1, 2 and 3 were 0.45, 0.45 and
0.99 mg/dL, respectively.

The serum from each pool was placed on ice-packs within
an insulating rigid foam box. The box was placed in an infant
phototherapy incubator without a temperature regulator
for 18 hours in order to photolyse the serum bilirubin. Ice
packs were changed at every 6 hours to maintain serum
pools at low temperature. The serum creatinine and total
bilirubin values were then re-measured for all three pools
to ensure that the serum creatinine values were unchanged
and the total bilirubin concentrations were below 1.46
mg/dL (25 umol/L). The serum pool 1, 2 and 3 gave serum
creatinine values of 0.51, 2.41 and 7.33 mg/dL, respectively.
The bilirubin concentrations of serum pool 1, 2 and 3 after
phototherapy treatment were 0.05, 0.12 and 0.21 mg/
dL, respectively which were well under the recommended
maximum concentration (6).

2.6. Preparation of bilirubin dilution series

A series of bilirubin concentrations was prepared by mixing
calculated volumes from bilirubin stock solution and 100 mM
NaOH solution to get the bilirubin concentrations twenty-
one times higher than what was required when mixed with
the serum sample (7). This was done to minimize the dilution
of the serum to a value below 5%.

The bilirubin stock solution was prepared with the
concentration of 630 mg/dL as this concentration was
required in order get the final dilution of the serum bilirubin
to be no more than 5% (6). A series of bilirubin concentrations
was prepared by using bilirubin stock solution with the
concentrations of 0, 63, 126, 189, 252, 315, 378, 441, 504,
567 and 630 mg/dL.

2.7. Spiking of serum pools with bilirubin dilution series

All tubes used for mixing the solution were covered with
aluminum foil to prevent exposure to sun-light. One
milliliter from creatinine concentration of 0.51 mg/dL was
pipetted into 11 khan tubes. Fifty microliters from each of
the 11-bilirubin concentrations were added separately into
each tube and mixed well. This was repeated for serum pools
containing creatinine concentrations of 2.41 and 7.33 mg/dL.

2.8. Analysis of creatinine and bilirubin concentrations

Three reagent kits were used for the (i) creatinine enzymatic
(i) creatinine Jaffe reaction and (iii) total bilirubin assays and
determination methods are as follows.

Creatinine enzymatic method: Creatinine is converted to
sarcosine with the presence of creatininase and creatinase.
Sarcosine is then converted to glycine, formaldehyde and
hydrogen peroxide by sarcosine oxidase in the presence
of oxygen. The hydrogen peroxide then reacts with
4-aminophenazone and 2,4,6-triiodo-3-hydroxybenzoic acid
and form a quinone imine chromogen and this reaction
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is catalyzed by peroxidase. The color intensity is directly
proportional to the creatinine concentration and it can be
measured by photometrically at 540 nm.

Creatinine Jaffe reaction: The reaction is based on the Jaffe
method where creatinine forms a red color complex with
an alkaline picrate solution. The intensity of the complex is
measured at 510 nm.

Total bilirubin assay: The total bilirubin is coupled with
p-nitrobenzenediazonium salt to form azobilirubin and the
colour intensity is proportional to the concentration of total
bilirubin.

An IndikoTM Clinical and specialty Chemistry System was
used to analyze the samples. This is a fully automated,
sample oriented and random-access analyzer. Prior to
specimen analysis the analyzer was calibrated for all three
test methods. All three test methods were calibrated using
the same calibration fluid as specified by the manufacturers.
Following the calibration of the analyzer, quality control
samples were analyzed. The quality control samples were of
two levels, normal and abnormal. Once the quality control
results came out normal the specimens were analyzed. Once
the analysis was completed the results were printed out.

2.9. Statistical analysis

The statistical software used was Minitab (Version 17.0) and
the statistical method was Regression Analysis.

3. RESULTS

3.1. Phase 1

Creatinine concentrations of the final matrix prepared in
Phase 1 was ranged from 0 to 9 mg/dL (see Table 1).

3.2. The effect of bilirubin on creatinine in phosphate
buffered saline solutions: According to the Jaffe reaction

It could be observed that there was an underestimation of
creatinine with increasing bilirubin concentrations up to
the creatinine concentration of 2 mg/dL. After this point
onwards an overestimation of creatinine concentration could
be observed. To consider the underestimation as a significant
value, the percentage of the difference between the
creatinine measurement at 0 mg/dL and the given creatinine
measurement should be more than 10% (8). The percentage
of the difference was calculated by;

([Creatinine] at 0 mg/dL bilirubin — [Creatinine] at X bilirubin concentration) x 100%

[Creatinine] at 0 mg/dL bilirubin

X — Bilirubin concentration at which the interference is being
analyzed.

The minimum bilirubin concentration which gives a significant
underestimation for each of the

creatinine standard solution is given in Table 2.

Table 1. Preparation of final matrix with creatinine phosphate in
buffered saline and bilirubin

0 0 \JON\ON\O0N\O0\O0N\O0\O0\O0\O0
6 3N3N\3\3\3\3\[3\3\3\3
12 6 \/6\6\6\6\6\6\6\6\F6
18 ERANEA A EANEA EAEANEANEANE)
24 IVANREVANRZNRVANR Y NRPANR AN R PANR YA\
30 15\ 15\] 15 15\ 15\ 15\ 15\ 15\  15\|1
36 18N\ 18\] 18\ 18\ 18\] 18\| 18\| 18\| 18\ 1
42 20N 20\ 2N 21\ 2\ 21\ 21\ 21\ | 2]\| 2
48 24\ | 24\ 24\| 24\ | 24\| 24\ 24\ 24\ | 24\| 2
>4 27\ 2N 2N 27\ 2N 27\ 2\ 27\| 2| 2
60 30\ 30\ 30\ 30\ 30\ 30\ 30\ 30\ 30\ 3

Note: The final concentration of each analyte in the final tube is half the
concentration of the initial solutions as they are diluted by 50% when mixing
equal volumes of the two solutions. Each square in the above table gives the
bilirubin and creatinine concentration in each individual tube.

Table 2. The minimum bilirubin concentration causing significant
underestimation in each creatinine concentration as determined by
Jaffe reaction

Minimum bilirubin concentrations which
give significant underestimation in
creatinine (mg/dL)

Creatinine concentration

(mg/dL)
0 17.63

96.61
31.62
29.55
17.12
222.71
7.9
15.83
6.51
4.3

O |V |N |V [ W[N |-

Excluding the bilirubin cut off points at creatinine
concentrations of 5 and 6 mg/dL all other cut off points
decreased with increasing creatinine concentration indicating
that the error increases with the creatinine concentration.
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3.3. The effect of bilirubin on creatinine in phosphate buffered
saline solutions: According to the Creatinase enzymatic
method

In the concentration series with no creatinine the enzymatic
assay showed a reading of zero even with increasing bilirubin
concentration. After this point the results indicated that,
as the bilirubin concentration increases there is a slight
underestimation in creatinine level. The underestimation
increased with increasing bilirubin concentration. However,
the rate at which the underestimation occurred, increased
withthecreatinine concentrationitself. The minimum bilirubin
concentration which gave a significant underestimation for
each of the creatinine standard solution is given in Table 3. A
specific pattern could not be observed in this sequence.

Table 3. The minimum bilirubin concentration causing significant
underestimation in each creatinine concentration as determined by
Creatinase enzymatic method

Minimum bilirubin concentrations which
give significant underestimation in
creatinine (mg/dL)

410.84
29.68
13.12
8.41
11.78
4.69
6.68
4.62
5.13
5.57

Creatinine concentration

(mg/dL)

o

O | (N |U B W|N (-

3.4. Comparison of Jaffe reaction and Creatinase enzymatic
method in determination of creatinine concentration in
phosphate buffered saline solutions

When comparing the two methods, Jaffe reaction showed
underestimations relative to the enzymatic method at the
initial creatinine concentrations. Jaffe reaction showed a
significant underestimation in creatinine concentrations of
0, 1 and 2 mg/dL with all the bilirubin concentrations. From
3 mg/dL onwards, Jaffe reaction showed an overestimation
with high bilirubin concentrations. The minimum bilirubin
concentration required for overestimation varied with
the creatinine concentration. According to the Creatinase
method, as the bilirubin concentration increases, a significant
underestimation was given by creatinine concentrations of
above 2 mg/dL. The lowest bilirubin concentration needed
for creatinine underestimation varied with the creatinine
concentration. The underestimation observed with
increasing bilirubin concentration increased when creatinine
concentration of the standard solution increases. Comparison
of these two methods can be done more accurately by

plotting bias graphs. The creatinine values obtained by the
Jaffe and enzymatic methods were used to calculate the bias
and it was calculated according to the following equation.

Bias = [creatinine concentration by Jaffe reaction]—[creatinine
concentration by Creatinase method]

The bias was then plotted against the bilirubin concentrations
(see Figure 1). In these graphs the solution with 0 mg/dL
creatinine (Figure 1 A) is the only concentration where the
bias increases negatively. In the 1 mg/dl creatinine solution
(Figure 1 B) the valuesindicated an initial negative bias but the
negativity of the bias decreases as the bilirubin concentration
increases. Even as the negativity of the bias reduces the bias
still remains negative throughout the increasing bilirubin
concentrations. However, after 1 mg/dL (Figure 1C, D, E, F, G,
H, 1, J) the bias started giving positive values at high bilirubin
concentrations. The bilirubin concentrations at which the
bias becomes zero (i.e. the point at which the negative bias
turns into a positive bias) in 2, 3, 4, 5, 6, 7, 8, and 9 mg/dL
creatinine solutions are 20.79, 12.95, 10.47, 8.98, 8.808,
7.567, 8.55, 7.009, respectively. It can be seen that this value
decreases with increasing creatinine concentration.

1 mgldi Creatinine

2 mg/di Creatinine 3 mgldi Creatinine

Bias (moial)

4 mg/di Croatinine 5 mgldi Creatinine

3
o

6 mg/di Creatinine

8 mg/di Creatinine 9 mgldi Creatinine

Bias (mad)

Figure 1. Bias plot of creatinine. Bias plots compare Jaffe reaction
and Creatinase enzymatic methods. Bilirubin concentrations used
were 0, 3, 6, 9, 12, 15, 18, 21, 24, 27 and 30 mg/dL. Creatinine
concentration of the stock solutions ranged from 0 to 9 mg/dL
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3.5. Phase 2

3.5.1. The effect of bilirubin on serum creatinine
concentrations

Three serum pools had creatinine concentrations of 0.51,
2.41 and 7.33 mg/dL as determined by Creatinase method
and negligible bilirubin concentrations of 0.05, 0.12 and 0.21
mg/dL, respectively after phototherapy treatment. These
bilirubin values were less than the recommended maximum
concentration of 1.46 mg/dL prior to spiking the serum with
bilirubin (6).

3.5.2. The effect of bilirubin on 0.51 mg/dL serum creatinine
concentration

Creatinase enzymatic assay showed no significant
underestimation with bilirubin concentrations used in
the present study. However, underestimation became
significant at the bilirubin concentration of 41.17 mg/dL.
The Jaffe method on the other hand showed a significant
underestimation of creatinine at bilirubin concentrations of
7.18 mg/dL.

3.5.3. The effect of bilirubin on 2.41 mg/dL serum creatinine
concentration

At 2.41 mg/dL serum creatinine, the Creatinase enzymatic
method showed a significant underestimation of creatinine
at the bilirubin concentration of 9.05 mg/dL. The serum
creatinine values given by the Jaffe method also have
significant underestimations which increased with the
increasing bilirubin concentration. According to the Jaffe
reaction the significant underestimation started with the
bilirubin concentration of 5.64 mg/dL.

3.5.4. The effect of bilirubin on 7.33mg/dL serum creatinine
concentration

At 7.33 mg/dL creatinine level, according to the Creatinase
method a significant underestimation of creatinine was
observed from the bilirubin concentration of 3.6 mg/dL
whereas in the Jaffe reaction a significant underestimation
was observed at the bilirubin concentration of 8.18 mg/dL.

3.5.5. Comparison of Jaffe reaction and Creatinase
enzymatic method in determination of serum creatinine
concentrations of 0.51, 2.41 and 7.33 mg/dL

The bilirubin concentration where the underestimation
is significant becomes lower with increasing creatinine
concentration. However, in all three serum pools the Jaffe
reaction gave a negative reading at all bilirubin concentrations
with respect to the Creatinase enzymatic method. The bias
between the enzymatic and Jaffe method was calculated
for each bilirubin concentration in all three serum pools
according to the following equation.

Bias = [Serum creatinine of Jaffe reaction] — [Serum creatinine
of Creatinase method]

All three pools showed an increasing negative bias up to
a given concentration of bilirubin (See Figure 2). After this
point the bias decreases for serum pool 2 (2.41 mg/dL
creatinine) and 3 (7.33 mg/dL creatinine). The data available
is not enough to predict what happens in pool 1 (0.51 mg/
dL creatinine) after the downward trend. The bilirubin
concentration at which the trend in the bias changes (i.e.
the bilirubin concentration at the maximum bias) is different
for three pools. With increasing creatinine concentration,
the bilirubin concentration at which the highest bias occurs
reduces.

0.04--

¢ Bias pool 1 (0.51 mg/dL)
m Bias pool 2 (2 41 ma/dL)
& Bias pool 3 (7 33 ma/dL)

Bias (ma/dL)

0 5 10 15 20 25
Bilirubin cancentration (mg/dL)

Figure 2. Bias plot for creatinine with the bilirubin concentration

3.5.6. Determination of the correction factor

Using the data collected in Phase 2 we were able to get
equations for the bias of the Jaffe reaction relative to the
enzymatic reaction. The bias can be added to the Jaffe
reaction and thereby correction can be done. However,
the data also showed that the bias varies with not only the
bilirubin concentration but with the creatinine concentration
itself as well. Hence, we got three separate equations for the
three serum pools we used as follow.

Pool 1 Bias = (-0.034) + [-0.021x (bilirubin concentration)] +
0.000415 (bilirubin concentration)?

Pool 2 Bias = (-0.078) + [-0.036x (bilirubin concentration)] +
0.001(bilirubin concentration)?

Pool 3 Bias = (-0.399) + [-0.033x (bilirubin concentration)] +
0.002 (bilirubin concentration)?

As a result, we could not calculate a single correction factor
that could be applied for all creatinine concentrations.

4. DISCUSSION

Phase 1 was designed to give a broad view on all possible
creatinine and bilirubin combinations. For a comprehensive
study we required serum samples with different bilirubin and
creatinine concentrations. This includes samples with high
creatinine and bilirubin, high creatinine and low bilirubin,
low creatinine and high bilirubin and low creatinine and low
bilirubin. Due to the practical difficulty in obtaining such
a large range of specimens covering the whole spectrum
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we resorted to use an artificial matrix. Natural conditions
in serum samples were stimulated as much as possible by
adding Bovine serum albumin (BSA) and by maintaining
the pH at 7.4. The creatinine and bilirubin concentrations
used for Phase 1 were selected so as to cover all clinically
significant values (9). Creatinine concentrations used ranged
from 0 —9 mg/dL.

Bilirubin can cause two kinds of interferences. A negative
interference can be caused due to the conversion of bilirubin
into biliverdin. A positive spectrophotometric interference
can be caused as the absorbance of bilirubin, and the
coloured complex produced by the Jaffe reaction have a
similar wavelength (10,11).

In creatinine solutions of 0, 1 and 2 mg/dL the Jaffe reaction
shows a significant underestimation with increasing bilirubin
concentrations. This can be attributed to the negative
interference being greater than the positive interference.
At creatinine concentrations of 3, 4, 5, 6, 7, 8 and 9 mg/dL
the Jaffe reaction shows a significant overestimation with
increasing bilirubin concentrations. This can be due to the
spectrophotometric interference caused by high bilirubin
concentrations being greater than the negative interference.
However, this does not explain why the spectrometric
interference becomes greater than the chemical interference
with increasing creatinine concentrations. Such aninteraction
in Jaffe reaction due to creatinine concentration itself has
not been documented. Since the only changing factor
between these solutions is creatinine concentration, we can
assume that this trend is due a reaction involving creatinine
molecules.

The enzymatic method has a non-significant underestimation
at very low creatinine concentrations which slowly
increases with increasing creatinine concentration. This
tallies with a previous study (12). Our findings show that
the underestimation increases with increasing creatinine
concentration. In the enzymatic reaction the concentration
is measured spectrophotometrically by measuring H,O,
produced in the reaction. The H,0, can also oxidize bilirubin
into biliverdin (5). However, it is mentioned that this error
has been reduced by using efficient H,O, acceptors (triiodo-
hydroxy-benzoic acid), including potassium ferrocyanide and
detergents (13). Our results indicate that these corrective
measures are insufficient at very high bilirubin concentrations.

Both Jaffe and Creatinase enzymatic reaction show varying
deviations with increasing creatinine concentrations. While
no clear-cut answer can be given as to why this occurs, it
can be assumed that it has to do with a chemical reaction
involving creatinine molecules. Creatinine molecules may
dimerize at high concentration which may have previously
unidentified reaction with picric acid in the Jaffe reaction
or with bilirubin itself. It may cause spectrophotometric
variances as well. High creatinine concentrations may also
have an allosteric effect on Creatinase causing an alteration
in the reaction.

Although a wide concentration range was covered through
Phase 1, for an experiment to be clinically applicable it should
be done in a serum matrix. Hence, for Phase 2 we did a similar
study using pooled serum of three creatinine concentrations.
The three creatinine concentrations were 0.51, 2.41 and 7.33
mg/dL. These concentrations were chosen so as to have low,
moderately high and very high creatinine concentrations.
Bilirubin concentrations used to spike the serum pools were
similar to that of Phase 1 (0 — 30 mg/dL). Prior to spiking
the serum pools with bilirubin, any bilirubin already in the
sera had to be removed. The guidelines suggested that the
concentration of bilirubin before spiking should be less than
1.46 mg/dL in order to be considered negligible (6). Bilirubin
breaks down under light of wavelength 420 — 510 nm (14).
We used incubators used for neonatal phototherapy as
they are specially designed to breakdown bilirubin. These
incubators have light bulbs with similar wavelengths to
that at which bilirubin break down takes place (14). The
creatinine concentrations were also measured before and
after incubation to ensure that the creatinine molecules did
not undergo any breakdown.

According to the guidelines given by the Clinical Laboratory
Standard Institute (CLSI) for interference testing, the serum
matrix cannot be diluted more than 5% its initial concentration
(6). Hence, we had to prepare a highly concentrated bilirubin
stock solution of 630 mg/dL. The serum aliquots were then
spiked at a ratio of 20:1 in order to fulfill the above criteria.

When analyzing the results of the Jaffe reaction it is obvious
that it gives underestimations with increasing bilirubin
concentrations at all creatinine levels as supported by most
of the previous studies (15,16,12,17). This can be attributed
to the negative interference caused by the conversion of
bilirubin into biliverdin by NaOH (11).

However, when comparing this trend in the three serum
pools, no significant pattern could be observed with
the increasing creatinine concentration. These findings
are somewhat contradictory to those of Phase 1 where
high creatinine concentrations similar to the third serum
pool (7.33 mg/dL) gave overestimations at high bilirubin
concentrations. The only plausible reason for this change
can be attributed to the difference in the serum matrix. This
confirms that the Jaffe reaction is more prone to interferences
caused by the matrix. The enzymatic reaction shows a minor
underestimation in the first serum pool with low creatinine
which can be considered as non-significant. The second and
third serum pools also showed an underestimation with
increasing bilirubin concentrations. This is compatible with
the findings of Phase 1. This indicates that unlike the Jaffe
reaction the enzymatic reaction is not prone to interferences
from the matrix. When comparing the values, we can see
that underestimation increases with increasing creatinine
concentrations. This is similar to the findings of Phase 1. As
mentioned above it can be suggested that this is due to a
reaction involving creatinine molecules.

In all three serum pools at all bilirubin concentrations used
the Jaffe reaction still gave an underestimation relative
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to the enzymatic reaction. The Jaffe reaction gives an
underestimation relative to the enzymatic reaction even at
0 mg/dL bilirubin concentrations. This is again validated in
Phase 1. However, the difference between the values of Jaffe
and enzymatic method at 0 mg/dLbilirubin remained constant
in Phase 1 (0.2 + 0.05). This difference seems to increase in
Phase 2 (0.07, 0.19, and 0.58 for creatinine of 0.51, 2.41 and
7.33 mg/dL, respectively). A straight forward answer for this
cannot be given. Since the only varying property between
the three serum pools is the creatinine concentration it can
be assumed that this is due to the creatinine concentration.

5. CONCLUSION

In a phosphate buffered saline (PBS) medium, at creatinine
concentrations of < 2 mg/dL the laffe reaction gives a
significant underestimation relative to the enzymatic
method. Hence, at these concentrations the Creatinase
method is more accurate than the Jaffe method. At creatinine
concentrations >3 mg/dL the Jaffe reaction gives a significant
overestimation at high bilirubin concentrations. The exact
bilirubin concentrations causing the interference depend on
the creatinine concentration itself. In serum, Jaffe reaction
gave a significant underestimation relative to Creatinase
method at all creatinine concentrations. In both PBS and
serum, Creatinase enzymatic method showed significant
underestimations at high creatinine concentrations.
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ABSTRACT

Objective: To determine the needs and underline the experiences of mothers by focusing on the experiences of mothers with multiple babies
during their breastfeeding period.

Methods: This is a phenomenological, qualitative study. A total of 13 mothers with three —to 13-month-old babies were interviewed in-depth
and individually. The data were collected by a single observer with a personal information form containing individual characteristics of the
participants and an interview form with semi-structured, open-ended questions.

Results: The three main themes formed based on the interviews with mothers were the meaning of being a mother with multiple babies and
breastfeeding them, challenging life experiences during breastfeeding, and the factors that affect motivation. The majority of the mothers
expressed feelings including concern, fear, guilt, and frustration. All mothers stated that, after delivery, they needed a knowledgeable and
dependable helper preferably not from the family and that they experienced conflicts in their relationships.

Conclusion: It is important to maintain social, emotional, and physical support for mothers with multiple babies. Similarly, avoiding judgmental,
questioning, and accusing expressions is essential to circumvent conflicts in relationships. It is recommended for mothers’ concerns to be
addressed according to the source of the concern and for breastfeeding education content to be prepared accordingly. Each mother should be

evaluated individually, and care plans and consultations should be prepared accordingly.

Keywords: Multiple Babies; Twins; Breastfeeding; Challenging Life Experiences

1. INTRODUCTION

Breastfeeding is the most cost-effective, health-promoting,
and disease-preventing diet for the mother and the baby. The
breastfeeding rates in multiple infants are not on a desirable
level. The breastfeeding rates in multiple pregnancies were
reported to be between 24% and 79% in different cultures
and at a different time (e.g., at 2 months and at discharge)
intervals (1-4). However, the rates of exclusive breastfeeding
were reported as 3.3% in the 5" month and 4.1% in the 6"
month (4,5).

Associated with the increased use of reproductive techniques,
the incidence of multiple births in developed countries has
risen since the 1970s. In the United States, rates increased
from 19.3 to 30.7 per 1000 live births between 1980 and
1999, while in England and Wales the rate was increased
from 10 per 1000 in 1980, to 16 per 1000 in 2011 (4). Since
multiple babies are usually born preterm and with low birth
weight, it is more important to be fed with breast milk (2).

The use of breast milk is associated with a decreased
incidence of complications however, many babies from
multiple births cannot obtain the amount of milk they
need due to the inexperience of mothers in breastfeeding,
inadequate knowledge, and the belief that mothers have
insufficient breast milk for two babies. The mothers of twins
have sufficient potential to breastfeed their babies, but they
need support from their families and health professionals (5).

It was reported in the literature that some twins’ mothers
considered breastfeeding as a time-saving, more practical
feeding method, while others found breastfeeding
troublesome, stressful, and time-consuming (2,6).

Generally, in all mothers, anxiety regarding the insufficiency
of the maternal milk, early and unexpected birth, breast
and nipple problems, the requirement of returning to work,
mother’s reluctance to breastfeed, and misconceptions
about breastfeeding are among the factors that affect the

Clin Exp Health Sci 2022; 12: 18-25
ISSN:2459-1459

Copyright © 2022 Marmara University Press
DOI: 10.33808/clinexphealthsci.753034


https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0003-2919-2504

Breastfeeding Experience of Twins Babies

| Original Article |

late start of breastfeeding and the low rates (2,7-10). A
successful breastfeeding process helps both the mother’s
self-confidence and her embracement of the role of
motherhood. Breastfeeding training provided by midwives
and nurses, support and motivation are important factors in
initiating and maintaining breastfeeding.

The low rate of breastfeeding in mothers of twin infants and
the limited number of studies conducted with mothers of
twin infants; suggests that more studies are needed on how
to support mothers. The aim of this study was to determine
the needs and difficulties of mothers with multiple babies
based on their breastfeeding experiences. Furthermore,
there are limited numbers of studies in the literature that
reflect the emotions of mothers with multiple offspring.
Therefore, it is anticipated that this study will contribute to
the literature.

2. METHODS

2.1. Design and phenomenology

The research was planned according to the qualitative
research paradigm based on the 32 item checklist (COREQ),
which is a guideline for qualitative studies (11). The research
was conducted with the qualitative data analysis method
and the interpretive phenomenology approach (IPA).
Phenomenology, as explained by Husserl, is a research design
developed by Heidegger, Sartre, and Merleau Ponty (12-14).
Phenomenology describes the common meaning of a few
people’s experiences related to a phenomenon or concept
(12-14). In this study, the concepts of “mother with multiple
babies” and “breastfeeding experience” were considered as
the phenomena.

Phenomenology is based on philosophy without
preconceptions. Interpreter and experimental are applied
in two ways. Interpretive phenomenology emphasizes that
researchers are mediators between two meanings (12-
14). The aim of this study is to explain the relationship
between “mothers with multiple babies” and “breastfeeding
experience”.

2.2. Participants and setting

The study was planned in Istanbul/Turkey. The data were
collected between 04.12.2017 and 29-01.2018. The sample of
the study was composed of mothers determined by the chain
referral sampling method as a purposive sampling technique.
Mothers with multiple babies were reached via social media
(twin mothers club and happy mothers of twins, triplets,
quadruplets club — Facebook social media platform), and
those who agreed to participate in the study were included.
The inclusion criteria: Mothers who had twin babies, whose
babies are at the age of 3-24 months and whose babies did
not need more than 1 week of hospitalization in postpartum
Neonatal Intensive Care.

Using the theoretical sampling method, when the concepts
and expressions that could be the answer to the research
question started to repeat (when the saturation point was
achieved), the data collection phase was terminated. A total
of 15 in-depth interviews were conducted with the mothers
that agreed to participate in the study. Two mothers whose
babies were 17 and 23 months old were excluded from the
sample so that the age range of the mothers was not too
high. Themes and sub-themes were created in line with the
statements of 13 mothers (baby age:3-13 months).

2.3. Data collection

Since the participants had at least 2 babies, the mothers
decided the place and time of the interview. Mothers were
asked to determine an environment and time (home, living
room, café, etc.) where they could express themselves
comfortably, and the interviews were planned accordingly.

Semi-structured interview questions were prepared by the
researchers. In the interview questions; attention was paid
to the principles of being easy to understand, not being
multidimensional, not misleading, and not directing. Also, in
terms of the understandability of the questions, the opinions
of experts were received. Semi-structured questions were
asked to the mothers one by one by the researcher and
supported with explanatory questions when necessary. The
questions administered to the participants were as follows:

a) What are your experiences during breastfeeding?

b) How did the social support in the breastfeeding
period affect you?

¢) What are the factors that affect your motivation
for breastfeeding?

The data were collected by means of individual forms
including a “personal information questionnaire” and the
“interview form” consisting of semi-structured, open-ended
questions.

The personal information form included questions on the
mothers’ age, education, type of delivery, working status,
number of parities, and breastfeeding time (Tablel).

A voice recorder was used to record the statements. The
researcher also recorded and observed the reactions and
facial expressions of the mother. A single researcher (first
author) conducted and recorded the interviews (mean 25-
60 min). At the end of the interviews, about 50 pages of
written documents were obtained. Before starting the
interview, written and verbal consent was obtained from
each participant.
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Table 1. Characteristics of the sample

Participant Age of Age of Baby
Parity (month) Breastfeeding Time

University degree Not working Breastfed first 2 months
M2 27 University degree Not working 1 13 ::gisi;eeding continues - with - complementary
M3 33 Primary school Not working 1 3 Breastfeeding continues with the formula.
M4 34 University degree Not working 2 11 Breastfeeding was performed for 9 months.
M5 3 High school Not working 5 13 z'sgisr:;eeding continues with complementary
M6 33 University degree Not working 2 7 Breastfeeding continues with the formula.
m7 34 University degree Not working 2 13 ]l?er:j;::eding continues  with  complementary
M8 32 High school Not working 1 4 Breastfeeding continues with the formula.
M9 34 University degree Not working 3 Breastfeeding continues with the formula.
M10 31 Primary school Not working 1 3 Breastfeeding continues with the formula.
M11 28 University degree Not working 1 12 Breastfeeding was 6 months
M12 29 Masters degree Not working 1 6 Breastfeeding continues with the formula.
Mm13 30 University degree Working 1 Breastfeeding continues with the formula.

2.4. Role and preparation of the researcher in qualitative
research

The interviewer was a member of the research team, and
this researcher who conducted the interviews received
“qualitative research methods” training and certification
before starting the research. There was no connection with
the participants before the study. Moreover, the sound
recordings were transcribed into the word format by a third
person independent of the research process (in addition to
the two researchers). In this context, there was no risk of bias
in the interviews.

2.5. Data Analysis

In the analysis of the data, inductive qualitative content
analysis was used to create themes and categories within
the scope of the research (12). All recorded interviews were
converted to a text file using the Microsoft Word program.
The transcribed interviews were read three times by the
researcher, advisor, and an independent psychiatry nurse
(S.K.). During the readings, the researcher, advisor, and
nurse independently denoted the important and remarkable
statements. Then, a common code list that constituted a
coherent totality was formed from these expressions. The
themes of the study were formed by combining the codes
that were common between the researchers.

In general, three methods have been proposed to confirm the
validity and reliability of the results in qualitative research.
These were stated as credibility, participant confirmation,
and expert examination. The expert examination method
was used in the study. Experts who have a general knowledge
of the topic of research and who specialize in qualitative

research methods were asked to assess various dimensions
of the present research.

2.6. Ethics

Approval was obtained from the Ethics Committee of
Marmara University Health Sciences Institute (06.11.2017-
199). Written consent was obtained by signing of a
Voluntary Approval Form by the mothers who agreed to
participate in the study. Participants were informed about
the purpose of the study, research procedures, expected
benefits, their right to withdraw from the study at any time,
and safeguards to protect confidentiality. Before starting
the interview, written and verbal consent was obtained
from each participant.

3. RESULTS

The mean age of the mothers who participated in the study
was 31.7+2.6,and 69.2% of them possessed an undergraduate
degree. The mean age of the newborns was 6.0+4.2 months.
53% of mothers stated that they breastfeed their babies
within the first 24 hours after delivery and provided the first
skin contact.

The three main themes formed based on the interviews
with the mothers were (a) the meaning of being a mother
of multiple babies and breastfeeding them, (b) challenging
life experiences during breastfeeding, and (c) the factors that
affect motivation. Sub-themes were determined under the
three main themes (Table 2). Some of the verbal statements
of the mothers are provided as examples.
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Table 2. Themes and sub-themes identified in interviews

Theme and sub-themes

1. The Meaning of Being a Mother of Multiple Babies and Breastfeeding
Them
1.1. Positive meaning

Attachment/Bonding
Spending Quality Time
Miracle
Being Privileged

1.2. Negative meaning
Restrictive
Responsibility /obligation
2. Challenging Life Experiences During the Breastfeeding

2.1.Physical Difficulties

Fatigue/sleeplessness
Pain
Breast/Nipple Problems
2.2.Emotional Difficulties
Anxiety/fear
Guilt
Depressive emotions
Disappointment/anger
Trying to be strong
2.3.Relational Difficulties
The need for help
Relational Conflicts
3. The Factors Affecting the Breastfeeding Motivation
3.1.Pozitive motivation

Social Support
Awareness
Physiological Changes
Perseverance
3.2.Negative motivation
Social Orientation
Preconception
Presence of Health Problems

3.1. Meaning of Being a Mother with Multiple Babies and
Breastfeeding Them

3.1.1. Positive meaning

Attachment/bonding: The vast majority of mothers expressed
that breastfeeding provided a connection between them and
their babies and that they felt more like mothers.

“... I think breastfeeding provides such a bond. Breastfeeding
reinforces bonding...” (M2). “... Raising a child, breastfeeding
him/her, talking to him/her, bonding with him... in short, you
better feel that you are a mother, a woman ...” (M10).

Spending quality time: The mothers who expressed that
they could not devote enough attention to babies due to
house chores said the following regarding the breastfeeding
process:

“.. Since | am a mother of multiple babies, | constantly
get behind in household chores. | can rest only when | am
breastfeeding the babies. Then, | spend a very high-quality
time with my babies...” (M5)

Miracle: The breastfeeding period was described as sacred or
a miracle despite all difficulties (three mothers). “.. | believe
that breastfeeding is a sacred thing. It is something really
miraculous. As soon as the baby is born, s/he is looking for it,
s/he finds it and sucks it...” (M2)

Privileged: The mothers who believed that they were
privileged because it is not a common situation to have twins
and breastfeed them expressed the following statements:
“..I think being a mother of twins is really a great privilege.
It is also very difficult! This means we are very strong... what
a blessing!” (M1)

3.1.2. Negative meaning

Restrictive: Although the majority of the mothers had positive
expressions about breastfeeding, 8 mothers stated that this
process was restrictive and limiting. “..Breastfeeding is very
restrictive for me. The problem with the entire pregnancy
was breastfeeding for me. ...because | always have to be at
home, | could never leave the babies. | feel like | am locked up
in a cage...” (M9)

“...I was going out and sometimes and | had to breastfeed. |
was trying to look for an appropriate place every time | was
breastfeeding. Because of this burden, | didn’t want to go out
at all. So, | had a lot of trouble...” (M4)

Responsibility/obligation: Two mothers said breastfeeding
was a nuisance, and breastfeeding was a religious
responsibility. “..It’s my duty, | think.. My duty to my
children... So, the responsibility is a sacred debt. Maybe, even
a worship. | will pay my debt for two years...” (M7)

3.2. Challenging Life Experiences During Breastfeeding

This main theme was examined under three sub-themes
as physical difficulties, emotional difficulties, and relational
difficulties.

3.2.1. Physical difficulties

Fatigue/sleeplessness: All of the mothers expressed that they
were very tired during this period. Even though they had
social support, they stated that giving care to two babies and
showing interest was frustrating. “...once | was so tired that
| tried to rest for a minute while heating the formula at 5:30
am. | lied down for a second. ...but at 7:30, my father woke
me up. We were in smoke. If we’d been a little late, maybe
we’d be burned. So, there is a desperate need for rest...”
(M13)

“.. If I had a chance to get a good sleep and should there
be others taking care of the babies, there would have been
more milk. It would have been better for me. | could keep
breastfeeding...” (M1)

Pain: The expressions of the mothers who indicated that
pain affected their breastfeeding decision were as follows:
“..They brought the babies to me to breastfeed initially, but
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I refused due to the severe pain. | said, not right now, I'm in a
very difficult situation...” (M8)

Breast — nipple problems: A mother indicating that a crack
at the nipples had a negative effect on breastfeeding; “..
My nipple was wounded..., | was crying from the pain
while breastfeeding... at that time | repeatedly said ‘I'm not
breastfeeding’...” (M13)

3.2.2. Emotional difficulties

Anxiety/fear: Concerns about lack of breast milk, sense of
inadequacy for babies and other family members, reduced
breastfeeding, unfairness, sense of inability to provide proper
care, and presence of judgments from the surroundings
were expressed. “.. The notion that | couldn’t handle both of
them... | could have, but there is a psychological state urging
otherwise...” (M2)

“..I was very worried that they would be weaned, my milk
would be insufficient or something. ...and thus, sometimes |
could not breastfeed due to these concerns...” (M6)

“..I was scared, | was afraid that something would happen,
I was not sleeping at all... | was scared that something would
happen, | would hurt them or something. That’s why | was
breastfeeding them one by one...” (M3)

Guilt: The mothers stated that they felt guilty about what
they thought was incomplete or neglected while dealing with
multiple babies.

“... | breastfeed one, another one cry, | breastfeed... | blame
myself...I can’t sufficiency,. .. something very different. | can’t
take both of them in my arms at the same time, | can’t look at
them, | can’t baby care (M8)

Depressive emotions: Some mothers stated that their
postpartum psychology wasimpaired, and their breastfeeding
process was adversely affected. “...There was a lot going on,
and | was very upset during my postpartum period. | was
crying a lot, crying for no reason...” (M4)

Disappointment/anger: In the study, some mothers stated
that the role of motherhood was more difficult than they
expected, so they were disappointed, and fatigue sometimes
caused anger. “..initially | planned to spend time with my
baby, | want to talk with my baby a lot. ...but it’s a little difficult
with the twin babies. | couldn’t even change the diapers
enthusiastically. You know, it becomes a duty after a while...”
and “..because | was running out of patience, sometimes |

would raise my voice even for tiny problems...” (M8)

Trying to be strong: Some of the mothers stated that they
had to be strong despite all difficulties.”..After the cases
where | broke in tears, | got up immediately and told myself
that | have to be strong, | have to do it, | have to accomplish
it. In the end, they’re my children...” (M5)

3.2.3. Relational difficulties

Need for help: All mothers stated that they needed at least
one helper during breastfeeding. The majority of the mothers
stated that they wanted this support to be able to spend
more time with their babies.”..If | slept well, which means if
there were other people who take care of babies other than
me. (laughing). Maybe, | would have had more breast milk.
Then, | could have breastfed the babies...” (M1)

“..Ithink it is a requisite to have a helper with multiple babies.
To help cleaning, laundry, cooking... | always think | should
have all time devoted to the babies...” (M6)

Relational conflicts: Some mothers stated that they had
conflicts with their families, some indicated incompatibility
with their new motherhood role, and others with other
mothers in the society. Many mothers stated that they had
conflicts, especially with their own parents(grandmother),
and stated that they did not want to get help from them.
Therefore, they stated that they preferred help coming from
a person other than a family member.

“.. It would be better if the helper were closer to my mind set.
| got angry because my mother-in-law was very involved...
| asked her to stay out of it. ...because | want to make my
own decisions...” (M3). “..helper person should not be a
family member this period. | would prefer a nurse’s support
in that process ...” (M10). “.. Mother, father, sister.. | don’t
want anybody... | want someone conscious, let me explain the
process to him...” (M4).

3.3. The Factors Effecting Breastfeeding Motivation

3.3.1. Positive factors

Presence of social support: Most mothers stated that having
social support increased their motivation for breastfeeding.
“..My husband was very helpful. He was motivating me. He
provided opportunities for me to rest. These were effecting
me very positively...” (M1)

Awareness: The mothers stated that knowing the benefits
of breastfeeding motivated them more. “..I knew that the
babies should take breast milk, and this is a miraculous fluid.
The first milk is like the first vaccine. | read all of these...” (M2)

“..They always say the first six months of breastfeeding is
crucial for the health of the child. ‘1 must breastfeed in the
first six months, | must breastfeed.’ this resonates in the head
of the human being.” (M6)

Physiological changes: A number of mothers stated that they
were able to witness the growth of their babies and that
these physiological changes motivated them. “..Babies...
Only that. You see that they are growing. I've been looking
back and can see how far we have come. For example, their
babbling started, and that is motivating me now.” (M1)

“..Losing weight... | was constantly drinking water when |
was breastfeeding. ...and | was losing a lot of weight.” (M9)
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Perseverance: Some mothers stated that some negative
experiences increased their perseverance for breastfeeding,
and this positively affected their breastfeeding experience.
“..I have always had a lot of ambition because of the
common expression such as “breast milk will not be enough”,
“Oh those kids” that | have heard since | am a mother of twin
babies. | said, ‘I’'m going to be sufficient. ...seems it is possible.
People can break taboos. There is that power inside of us. |
usually say that Allah, who gave these twin children, will also
adjust the breast milk accordingly...” (M5)

3.3.2. Negative factors

Social orientations: Some mothers stated that they used a
formula to feed their babies under the guidance of health
workers, and others pointed to closer friends. They also
remarked that the comments and interventions from
these sources negatively affected their motivation for
breastfeeding.”..The nurses in the intensive care stated that
they don’t know the amount of breast milk the babies receive,
so, they urged me to give the babies 30 cc of the formula
anyway. They also speculated that the babies will never be
replete. They’ve got these into my head. ...but if they had not
done that or if they had said ‘feed them with the breastmilk
as much as you can, do not feed them with the formula’, |
would have tried hard. | guess milk cessation would not
happen...” (M1)

“..The doctor urged me to feed the formula after two hours
saying that the babies were hungry, and | did. | did whatever
the doctors instructed me...” (M3)

“..I was thinking that | will only breastfeed my children.
I didn’t want to feed them with the formula. ...but then, of
course, my mother came, “you’re constantly breastfeeding,
and that means they are not satisfied” she said. Since then, |
have started to supplement with the formula...” (M6)

Preconception: A few mothers thought that their own milk
was not enough for twin babies, and therefore, the formula
should be supplemented. “..breastfeeding a single baby is
not the same as breastfeeding twins. ...because there is not
enough time for the breast to refill the milk. An hour has to
pass every time...” (M11)

Presence of health problems: Some of the mothers stated
that their psychology was affected due to their health
problems. “..When | was having very sad times, my milk
was running out. My family had some health problems. My
spouse also had health problems...” (M7)

4. DISCUSSION

In this study, when the results on the meaning of being a
mother of multiple babies and breastfeeding them were
examined, a number of positive expressions such as bonding,
spending quality time, miracle, and being privileged were
deduced. Breastfeeding is very common in Turkish culture,
and approximately 96% of babies are breastfed for some time
(15). Culture is a factor affecting breastfeeding. In Turkish

culture, breastfeeding is considered an act that glorifies
motherhood (16). Similar to the study, the increasing effect
of breastfeeding on the bonding between the mother and
the baby was widely reported (17-19).

Two of the mothers stated that the best time spent with the
babies was the duration of breastfeeding. Caring for twins is
very tiring and time-consuming (e.g. diapering or baby bath
requires effort). Breastfeeding is a more passive action, so,
mothers can feel rested and relaxed while breastfeeding.
Breastfeeding also provides physical (touch) and visual (eye-
to-eye) contact. Oxytocin release increases with touch,
temperature, smell, and positive emotional stimuli, and
oxytocin is considered a factor of stress reduction (20, 21).
Due to the increased oxytocin release during breastfeeding,
feelings of relaxation and rest may develop in mothers.
Positive emotional state perceptions (spending quality
time, miracle, attachment, etc.) during breastfeeding may
be explained in this context. Furthermore, experiencing all
emotions in twin babies at the same time twice may explain
feeling privileged.

The negative perceptions about the meaning of breastfeeding
in the study were expressed as restriction and responsibility/
obligation. Similarly, in Cinar’s study (2), it was stated
that breastfeeding is difficult, stressful, problematic, and
time-consuming for twins’ mothers. Being a mother and
breastfeeding is a condition that may greatly affect everyday
life. In addition to physiological and emotional changes, the
social life and relationships of the family are also altered. In
addition to differentiation in daily routines before babies,
challenges caused by twin babies may affect mothers’
perceptions of breastfeeding.

Fatigue, sleeplessness, pain, and breast and nipple problems
were expressed as the physical difficulties in the study.
Problems encountered in breastfeeding in similar studies
were reported as pain, fatigue, nipple problems, insufficient
milk amount, and difficulties in holding the breast. These
problems may be experienced in twin babies more than
singleton babies (2,8,19,22).

Emotional difficulties were expressed in the study as
anxiety/fear, guilt, trying to be strong, depressed feelings,
and frustration/anger. It was stated in a study examining
the exclusive breastfeeding process that half of the mothers
initially aimed to breastfeed, but only a few were able to
achieve this goal. The expressions of guilt and shame were
observed among the mothers who failed to reach their
breastfeeding goals (23). In this study, it was observed that
the mothers of multiple babies also felt guilty and were
worried about being unfair.

In a different study, women experiencing problems in
breastfeeding were reported as being blamed and criticized
in their social circles or by healthcare personnel. In this
context, it was emphasized that mothers’ sense of failure
may cause insufficiency and social isolation (7). In this study,
we observed that the mothers who experienced similar
situations wanted to isolate themselves from society.
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It was reported in the study by Fathi et al. (24) that self-care,
social life, and social activities were adversely affected in
mothers with postpartum depression risk. In this study, we
observed that the depressed mothers experienced more
difficulties in their relationships and exhibited aggressive
attitudes. Watkins et al. (25) suggested that depressive
symptoms were more likely to occurin the second postpartum
month among mothers who had a negative breastfeeding
experience. Therefore, women with difficulty in breastfeeding
should be followed for depressive symptoms.

In this study, the mothers with relational problems stated
that these problems were caused by judgmental and
advisory attitudes. Verbal communication models involving
accusatory, judgmental, and advisory styles are factors that
negatively affect communication (26). In this respect, using
positive verbal communication methods may be more
effective in motivating mothers during breastfeeding.

The participants of the study emphasized the importance
of social support, adequate resting, and stress mitigation in
increasing the motivation for breastfeeding in twins’ mothers.
Providing family support and breastfeeding counseling
in twin babies were reported to increase breastfeeding
success by 74% (27). It is known that the rate and duration
of breastfeeding of multiple infants are lower than singletons
and below the desired level. Additionally, stress and
emotional surge from being a new mother may prevent
the effective continuation of breastfeeding. Therefore,
maternal motivation is an effective factor in breastfeeding
success. Factors that negatively affect breastfeeding may be
different in each mother. Individual identification of mothers’
problems, taking precautions, and providing breastfeeding
counseling have been reported as factors that may increase
breastfeeding rates and durations (22,28,29).

In the study, the majority of the mothers expressed that
they did not want to receive support, especially from
grandmothers (theme — relational difficulties). They reported
that they prefer people they trust and can communicate well
with. Similar to the results of the study; advisory behaviors of
people such as grandmothers and other mothers regarding
breastfeeding were explained as a negative motivation factor.
It was emphasized that mothers needed positive motivation
sources during this period (5,8,16).

Cisko (29) reported that breastfeeding counseling affected
breastfeeding decisions, and social support affected the
duration of breastfeeding. In this context, husbands and
grandmothers were described as the most prominent social
support providers (29). In a systematic review, Negin et al.
(30) emphasized that grandmothers are an important factor
that can affect exclusive breastfeeding. However, they
emphasized that there is no evidence-based conclusion
regarding the most effective way, the most appropriate time
or the most effective person for breastfeeding education and
support for the mother in twins, and thus, there is a need
for more comprehensive studies on the topic (4,31). It is
important that Turkish mothers do not prefer grandmothers

by reason of relational conflicts. A family-centered care/
philosophy may be used to prevent these conflicts.

In the study, especially the negative orientation of healthcare
professionals about breastfeeding affected the motivation of
the mothers. All studies reported that proper breastfeeding
counseling and encouraging mothers have affected
breastfeeding success and duration (32-34). In this context, it
is important for healthcare professionals to be careful in their
recommendations regarding breastfeeding and formula use
even in social conversations.

Limitations

Since the number of twin mothers in the society is low, it
took more time to reach the sample and interview them
compared to singleton babies’ mothers.

5. CONCLUSION

Twins’ mothers are a risky group in terms of physical,
emotional, and social/relational problems that may occur
during breastfeeding. It is important to maintain and
increase physical and social support for these mothers. In
order to avoid relational conflicts, it is advisable to avoid
judgmentally, accusing, or interrogative communication
statements. Planning breastfeeding education in a way
to address the concerns of the mothers with twin babies
is crucial. Additionally, each mother should be evaluated
individually to provide the most appropriate care plan and
consultancy.
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ABSTRACT

related factors.

program.

to see a doctor except for routine controls were significantly high.
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Objective: This descriptive study was conducted to determine the prenatal mother-infant bonding levels of high-risk pregnant women and

Method: A questionnaire was applied to 351 risky pregnant women in a public hospital between 1st August-1st October 2015. Socio-
demographic features and Prenatal Bonding Inventory (PBI) scale were included in this form. Data were analyzed with SPSS 16.0 statistical

Results: There was no significant relationship between the number of pregnancies and PBI scores. It was found that PBI scores of women who
willingly got pregnant and became happy when they learned that they were pregnant were statistically significantly high. It was ascertained that
mean PBI scores of pregnant women having a planned pregnancy, not intending to terminate, feeling baby movements, and having the desire

Conclusion: The number of pregnancies, the willingness of pregnancy, planned pregnancy, thought of termination of pregnancy, the feeling of
baby movements, and desire to see a doctor except for routine controls affected the mother-baby bonding.

1. INTRODUCTION

Although pregnancy is a physiological process, it is a
process that requires bio-psychosocial adaptation for the
pregnant woman and her family due to the deterioration
of physiological and psychosocial balance, changing roles
in family and work life, and trying to adapt to the parental
role (1,2). The prenatal period involves the period from the
onset of pregnancy to the moment of delivery. Pregnancy,
considered a developmental crisis or a critical period, has
a very important place in women'’s life (3). It is known that
especially high-risk pregnancy is a factor that increases the
stress level. Pregnancy period time for women at risk due to
increased emotional distress and difficulties in interpersonal
relationships. The risk population of pregnant women would
report more difficulty bonding with the fetus than would a
population is drawn from the community at large (4). A high-
risk pregnancy is defined as a physiological and psychosocial
condition that endangers the life and health of the mother,
fetus, or newborn, and increases the risk of disease and death.
Pregnancies with systemic diseases before pregnancy and

pregnancies with complications such as placental anomalies
developing during pregnancy, Rh incompatibility, premature
rupture of membranes, preeclampsia, intrauterine growth
retardation, and cervical insufficiency are included in the
high-risk pregnancy group (1,5). In high-risk pregnancies,
stress due to problems related to the mother or the baby
is higher than in normal pregnancies (2). Studies suggest
that experienced stress may have a negative effect on the
maternal-infant bonding process (6,7).

Bonding is a concept that has an important role in the
development process of humans. This process, which
develops between mother and baby with birth, affects
her development, relationships with other people, and
psychological adjustment. The baby is dependent on the
person who cares for him/her depending on the fact that
his/her skills have not been sufficiently developed yet (8).
Bonding theory is based on the fact that the baby sends
a signal for its needs and that a safe baby-parent bonding
occurs as a result of the appropriate response of the
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caregiver (3). Bowlby (1983), who suggested the bonding
theory, defined the word ‘bonding’ as a strong bond between
the two people. The bonding theory focuses on the bonding
of the baby to the mother in the early period as a result of
the baby’s need for biological trust, whether the mother can
be reached on condition that the baby needs her and how
reactions and behaviors of the mother are interpreted by the
baby. The theory alleges that bonding behavior established
during infancy has an important function in forming and
sustaining the individual’s life in the future and argues that it
affects close relationships with others (9,10).

Prenatal bonding is an emotional bond that expresses
the unique relationship established between parents and
their unborn child. Mother-infant bonding begins when
the mother positively reacts to the pregnancy. A pregnant
woman who develops strong bonds with her baby knows
that her unborn baby contacts with her, that it is a separate
individual, and that it is dependent on her to develop (9,11).
Thinking about what her baby will look like, how it will act,
what developments it will show throughout its life, and
having such feelings about bonding help the pregnant woman
be sensitive to the development and protection needs of her
baby (7,10,12).

Maternal-fetal bonding involving at-risk groups is a small
number of research. A few comparative studies that high and
low-risk groups of pregnant women have shown conflicting
results. The aim of the study is to determine prenatal
mother-infant bonding levels of high-risk pregnant women
and related factors.

2. METHODS

This descriptive study was conducted to determine the
prenatal mother-infant bonding levels of high-risk pregnant
women and related factors. The study was conducted on
pregnant women in a public hospital gynecology and high-
risk pregnancy service between 1%t August-1* October 2015.
The universe of the study was comprised of 3864 pregnant
women hospitalized at a public hospital in Ankara. The
sample size of the study was calculated with the formula used
in cases where the frequency of the universe was unknown
and it was determined as 351. 351 pregnant women in the
high-risk pregnancy service and meeting the study criteria
were included in the study. This risk of pregnancy situation
is placental anomalies, Rh incompatibility, premature
rupture of membranes, preeclampsia, intrauterine growth
retardation, and cervical insufficiency. The women who were
literate, with pregnancies of 20 weeks and over, and agreed
to participate in the study were included in the study. Data
were collected with a “questionnaire form” and “Prenatal
Bonding Inventory (PBI)”.

Questionnaire Form (Pregnant Diagnosis Form): A
questionnaire form prepared by receiving an expert opinion
and consisting of a total of 23 questions with open-ended
and multiple-choice questions was used.

Prenatal Bonding Inventory (PBI); Prenatal Bonding Inventory
is used for measuring the bonding level of pregnant women
to their baby in the womb. There are a total of 21 items in the
PBlaimed at measuring emotional bonding to the fetus. Each
item is a four-point Likert type and the total scale score is
between 21 and 84. The participants are asked to respond to
the statement in each item choosing options such as “Almost
never (1 point)”, “Sometimes (2 points)”, “Mostly (3 points)”
and “Almost always (4 points)”. None of the statements in the
inventory are scored reversely. High scores received from the
inventory mean that the prenatal bonding is high, low scores
mean that the prenatal bonding level is low. The validity and
reliability of the scale were performed by Duyan et al. (2013).
The Cronbach Alpha test value of the Prenatal Attachment
Inventory was reported to be 0.789 (12). In our study, this
value was found to be 0.791.

2.1. Collection of Data

The necessary ethics committee (Decree no: 2014/08-13).
Approval and permission from the institution were obtained
to conduct the study. Written and verbal consent was
obtained from pregnant women who agreed to participate in
the study. The data were collected by face-to-face interview
technique. Each interview took approximately 10 minutes.

2.2. Data Evaluation

SPSS 16.0 program was used in statistical evaluation. The
suitability of numerical variables to normal distribution
was examined with the Shapiro-Wilk test. In descriptive
statistics, numerical data were expressed as mean * standard
deviation and minimum-maximum values, categorical data
as numbers and percentages. Mann-Whitney U test was used
in the comparison of the two groups since parametric test
assumptions were provided in terms of numerical variables
and Kruskal-Wallis analysis of variance was performed in
comparison of the three groups. The mean score of the scale
was analyzed using t test and ANOVA test in independent
groups according to sociodemographic characteristics. The
results were evaluated within the 95% confidence interval
and p <0.05 was considered to be significant.

2.3. Ethic

Ethics committee approval was obtained from Zonguldak
Bilent Ecevit University Human Studies Ethics Committee to
conduct the research (Decree no: 2014/08-13).

3. RESULTS

The mean age of the pregnant women was 28.6+6.4 (min.: 17,
max.: 49) years, 33% were high school graduates and 80.6%
were housewives. It was determined that 68.4% of them lived
in a nuclear family and the income of 57.5% was equal to their
expenses. In addition, they were married for an average of
7.4£5.83 (min.: 1, max.: 32) years (Table 1). It was found that
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25.1% of pregnant women had a chronic disease and used
medication continuously, 81.8% got pregnant willingly, 27.1%
had a planned pregnancy, 5.4% thought to terminate. 98% of
pregnant women stated that they felt the movements of the
baby, 29.3% felt the need to call their doctor in examinations
other than routine examinations, and 50.1% wanted to see a
doctor before the control date (Table 2).

Table 1. Socio-demographic features of the study group (n=351)

Socio-demographic Features Number %
Marital Status

Single 1 0.3
Married 348 99.1
Other 2 0.6
Family Structure

Nuclear Family 240 68.4
Large Family 111 31.6
Educational Background

llliterate 6 1.7
Primary School 82 234
Secondary School 98 27.9
High School 116 33.0
University 49 14.0
Employment Status

Employed 68 19.4
Unemployed (Housewife) 283 80.6
Economic Situation

My income is lower than my expenses. 115 32.8
My income is equal to my expenses. 202 57.5
My income is higher than my expenses. 34 9.7
Total 351 100.0

It was found that there was no statistically significant
relationship between the mean PBI score of the pregnant
women and their ages (p>0.05). It was determined that there
was no significant difference in the mean PBI score according
to the pregnant women’s type of family, educational
background, employment status, and levels of income
(p>0.05) (Table 3).

The mean number of pregnancies of the participant was
2.441.45 (min.: 1, max.: 8) and it was determined that there
was no significant relationship between the number of
pregnancies and PBI score (p>0.05). It was detected that the
mean PBI scores of women who became happy when they
learned that they were pregnant and those who willingly got
pregnant were statistically significantly higher (p=0.001). It
was determined that the mean PBI scores of the pregnant
women who had a planned pregnancy and those who did not
intend to terminate their pregnancy were significantly higher
(p=0.002). The mean PBI scores of women feeling the baby’s
movements (p=0.005) and those having the desire to see a
doctor except for their routine controls (p=0.002) were found
to be statistically significantly higher (Table 4).

Table 2. Distribution of health and pregnancy features of women
(n=351)

Health and Pregnancy Features Number %
Chronic Disease

No 263 74.9
Yes 88 25.1
Constant Drug Use

No 263 74.9
Yes 88 25.1
Desire to Get Pregnant

No 64 18.2
Yes 287 81.8
Termination of Pregnancy

No 332 94.6
Yes 19 5.4
Planned Pregnancy

No 256 72.9
Yes 95 27.1
Feeling Baby’s Movements

No 7 2.0
Yes 344 98.0
Desire to Have Testsexcept for Routine Tests

No 306 87.2
Yes 45 12.8
Need to call the doctor

No 248 70.7
Yes 103 29.3
Desire to see a doctor more often than once

a month 175 49.9
No 176 50.1
Yes

Total 351 100.0

Table 3. Comparison of prenatal mother-infant bonding status
according to the socio-demographic features of pregnant women

Prenatal Bonding Scale Test Values; p

Socio-demographic

Features (x £SD)

Age 28.616.4 (min17, max 49)  0.978% 0.501
Family Structure

Nuclear Family 63.1042410.5 (33-84) 1.391%; 0.164
Large Family 64.9369+10.0 (21-84)

Educational Background

Literate 58.5000+17.0 (36-78) 1.159¢ 0.329
Primary School 62.3537+10.7 (34-84)

Secondary School 64.1633+10.2 (33-84)

High School 63.6897+10.8 (21-84)

University 65.571447.9 (40-78)

Employment Status

Employed 63.5588+10.2 (33-82) 0.123% 0.902
Unemployed 63.7138+10.4 (21-84)

Economic Situation

My income is lower than  63.4087+11.5 (33-84) 0.033%0.983

63.856419.7 (36-84)
63.5882+11.0 (21-84)

my expenses.
My income is equal to
my expenses.
My income is higher
than my expenses.

@ Pearson Korelasyon, ® Man Whitney U Testi, ‘Anova Testi, ° Kruskall Whallis

Testi
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Table 4. Comparison of prenatal mother-infant bonding status
according to pregnancy features of women

Pregnancy Features

The number of Child
Alive
Pregnancy Continues

Prenatal Bonding Scale (x +SD)
Number of Pregnancy 2.4+1.45 (min.: 1, max.: 8)

65.2761+8.8 (33-84)

Test Values; p
2.602% 0.13

7.77250.0001

No Child Alive 64.4105+10.2 (39-84)

1 61.7083+11.2 (33-84)

2 54.8095+10.4 (21-76)

Feelings When They Learnt That They were Pregnant

Worried 51.9615+13.8 (21-70) 11.219< 0.0001
Afraid 63.3750%10.3 (40-78)

Surprised 61.9778+9.2 (42-81)

Excited 63.6750+10.8 (42-84)

Happy 65.410749.2 (38-84)

Desire to Get

Pregnant

No 57.0625412.6 (21-84) -4.975°; 0.0001
Yes 65.160349.2 (40-84)

Thought of

Termination of

Pregnancy

No 64.0241+10.1 (33-84) -2.070% 0.003
Yes 57.7368+13.7 (21-80)

Loss of Pregnancy

No loss of Pregnancy ~ 63.5622+10.7(33-84) 0.336¢ 0.800
1 64.643819.7 (21-82)

2 62.6400410.2(39-84)

3 and over 62.9000%10.1 (36-81)

Current Week of 32.344.45 (min 20, max 40) 0.869% 0.627
Pregnancy

Is the current

pregnancy a planned

one?

Yes 60.4211+12.4 (21-84) -3.108"; 0.002
No 64.8945+9.3 (40-84)

Feeling the Baby’s Movements

No 58.1429+19.6 (21-77) -1.422% 0.005
Yes 63.7965110.1(33-84)

Desire to Have Tests

No 63.5654+10.5 (21-84) -0.554¢ 0.801
Yes 64.4889+9.8 (40-84)

Desire to See a

Doctor Frequently

No 62.0971410.8 (21-84) 3.079" 0.002

Yes

65.261449.7 (33-84)

? Pearson Correlation, ® Man Whitney U test, ‘Anova Test, d t-test

4. DISCUSSION

In our study, the mean age of pregnant women was 28.616.4.
A similar mean age was found in studies related to pregnant
women in our country. Pisoni et al. (2016) stated that the
mean age of the high-risk pregnant women was 32.5, Kartal
and Taraman (2018) stated that the mean age of the majority
of the pregnant women was 26.2, and Havutgu (2019) to be

above the age of 25 (13,14,15). In our study, no statistically
significant relationship was found between the ages of
pregnant women and the mean PBI scores. Similarly, Akarsu
and Oskay (2017), Lingesvaran and Bindu (2012) also stated
that age did not affect the prenatal bonding status (16,17).
Barone et al. (2014) reported that prenatal bonding increased
with increasing age; however, Massey et al. (2015) stated
that prenatal bonding decreased with increasing age (18,19).
The reason for this difference may be due to the fact that the
studies were conducted in different regions and cultures.

The majority of the pregnant women (33%) were high
school graduates in the study. According to data from Turkey
Demographic and Health Survey, 26% of women in our
country have an education of high school or higher (20). It
was determined that the education level of pregnant women
participating in the study was higher. This may be due to
the fact that the study was conducted in Ankara city center.
In our study, there was no statistically significant difference
between the educational background and the mean PBI
score of pregnant women. Similar results were found in some
studies conducted (17,21). However, when other studies in the
literature were examined, it was stated that prenatal bonding
increased the level of education increased (16,22,23,24).
These differences may be due to the fact that the studies
were conducted in different places, age groups, and different
cultures. These differences were thought to be due to the
fact that the studies were conducted in different places, age
groups, and different cultures, as well as previous pregnancies,
number of pregnancies and complications due to pregnancy,
and chronic diseases present in the pregnant woman.

The majority of pregnant women participating in the study
(57.5%) earned as much as their expenses and there was
no statistical difference between PBI scores according to
economic groups. Similarly, in Akarsu and Oskay’s (2017)
study, it was found that the economic situation did not affect
the prenatal bonding level (16).

It was determined that more than half (80.6%) of the pregnant
women who participated in the study were unemployed and
there was no statistical difference in PBI scores in terms of
employment status. However, in some studies, it was found
that prenatal bonding was high in employed pregnant women
(14,16,24,25). No statistical difference was found between the
type of family and prenatal bonding level in this study. However,
Alan stated that mothers with large families had higher maternal
bonding scores than those with nuclear families, while Kartal
and Taraman stated that pregnant women with nuclear families
had higher prenatal bonding levels (14,26). These differences
between employment status and the family type and
prenatal bonding can be explained by the fact that individuals
have different environmental and social support systems.

In our study, it was found that 72.9% of the pregnant
women had an unplanned pregnancy, and the mean PBI
score was significantly higher in those who had planned
pregnancies. Similarly, in most studies, it was found that
women with planned pregnancies had higher bonding levels
(14,22,27,28,29). However, in some studies, it was found
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that there was no relationship between prenatal bonding
and the fact that whether the pregnancy was planned or not
(23,24,25). Prenatal bonding in planned pregnancies is an
expected result as the pregnancy is desired and the readiness
of the mother exists.

A statistically significant difference was found between the
PBI scores of the women included in the study when they
learned that they were pregnant and the PBI scores and the
idea of terminating their pregnancy and the PBI scores. It was
determined that the PBI values of pregnant women who felt
sad when they found out that they were pregnant and who
thought to terminate their pregnancy were lower than the
others. Therefore, it is thought that pregnancies of pregnant
women who are sad and who are planning to terminate
their pregnancy are not planned. When the literature is
examined in this context; it was indicated that an unplanned
pregnancy or an unwanted baby negatively affected mother-
to-infant bonding (32,33). In the study performed by Top et
al. in 2005 about the attitudes of pregnant women regarding
their changing body image, they found that voluntariness for
pregnancy had an effect on the adaptation to motherhood
(33). The results of our study are in accordance with the
other studies in the literature in this aspect. According to
Brockington (2006), there was a strong correlation between
bonding disorder and unwanted pregnancies and a lack of
establishing a connection with the fetus during pregnancy
(34). It can be thought that upset or unwanted pregnancies
when they learn about their pregnancy negatively affect the
mother-infant bonding and may pose a risk of attachment.

The majority of the pregnant women (81.8%) had a desire to
become pregnant and it was determined that the mean PBI
score was statistically very high. The studies conducted also
supported our findings (26,35,36). There was a statistically
significant difference between the states of maternal bonding
and the desire to get pregnant (26,35,36). However, Dagl did
not find any difference in prenatal bonding despite the fact
that more than half of the women desired the pregnancy
(24). In families where pregnancy is desired, the arrival of
the baby is met with love and attention. Therefore, prenatal
bonding is expected to increase with the development of
positive health behaviors.

In our study, the meanPBI score was higher and more significant
in women who were primiparous and had no child alive. In
similar studies, it was stated that prenatal bonding was higher
in primiparous women and women who had never given birth
(16,22,23,24,37). In addition, it was found that mothers giving
birth more than three times had low bonding levels (22,27).
These findings are in line with our research findings.

98% of the pregnant women felt the movements of the
baby after the 20th week of pregnancy and the mean PBI
score was found to be statistically significant. In addition, the
means of bonding of mothers expressing their happiness for
their current pregnancy were found to be very significant. In
national and international studies, it was stated that as the
gestation week increased, the bonding increased, too (38,39).
These findings are in line with the literature. It can be thought

that since the movements of the baby are felt more clearly
with the progress of pregnancy, the feeling of the movements
of the baby increases bonding in the prenatal period.

Limitations

The limitations of the study are that the study was conducted
in a single center and that women with a pregnancy of 20
weeks or more were included in the study.

5. CONCLUSION

Prenatal bonding is the most unique sample of the
communication between mother and baby in the prenatal
period. There are a lot of factors affecting prenatal bonding
(age, family structure, education, employment status,
economic status, the health status of the person, features of
marriage, number of children alive, gender of the baby to be
born, planning of pregnancy, the status of desiring pregnancy,
culture, attitude, and behaviors, etc.). Pre-identification and
analysis of these factors are important to improve the nasty
results of prenatal health. Especially in pregnant women
with a weak bonding risk, appropriate interventions can be
provided and prenatal bonding can be increased with training
and consultancy. In this context, proper and on-time nursing
care is required to ensure/increase prenatal bonding.

It was found that the mean PBI score of women willing to get
pregnant and become happy when they learned that they were
pregnant was statistically significantly higher. It was determined
that the mean PBI score of the pregnant women having a planned
pregnancy, not intending to terminate their pregnancy, feeling
baby movements, and having a desire to see the doctor except
for their routine controls was found to be significantly higher.

Longitudinal and experimental studies are required for the
evaluation of bonding levels of pregnant women by midwives
and nurses attentively during pregnancy and the postpartum
period, the determination of the factors affecting bonding,
and determination of the effects of bonding disorders on
mother and baby.
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ABSTRACT

Obijective: Female sexual dysfunction is a common condition that negatively impacts the psychological health and quality of life of the affected
individuals. Therefore, this study aims to assess sexual function changes in women using hormonal and non-hormonal contraceptives.

Methods: We assessed 380 women who visited three Family Health Centers in Manisa, Turkey. Female Sexual Function Index (FSFI) and
Beck Depression Inventory (BDI) questionnaires were used to get data. Regression and correlation analyses were applied to determine the
relationship and level of sexual function of participants.

Results: According to FSFI cut-off score <26.55, the prevalence of female sexual dysfunction (FSD) was determined in 35.4% and 48.0% of sexual
function changes and FSFI score was found 26.5+4.3 and 27.1+4.1 in women using non-hormonal and hormonal contraceptives. In regression
analysis, women having higher education, satisfied with their sexual life, and women stating that their husband satisfied with non-hormonal
contraceptive usage had high score in FSFI. Of those women, 6.6% scored 217 on the BDI.

Conclusion: The use of hormonal and non-hormonal contraceptives is important for the improvement sexual quality of women planning
appropriate initiatives. Therefore, healthcare practitioners and providers should assess women’s risk factors for FSD, arrange for extra follow-up

Keywords: Women, Sexual dysfunction, Hormonal, Contraception.

-

and assist with early diagnosis and treatment to improve women'’s sexual life.

1. INTRODUCTION

Female sexual function is a complex and sensitive topic
affected by many factors including neurologic, endocrine,
vascular, physical, psychological, social, and cultural variables
(1-6). Female sexual dysfunction (FSD) may occur at any stage
of a woman’s life and affect 27% to 73% of women in the
world and 37% to 68% of women in Turkey (2,3,5,7-9). It was
linked to a variety of socio-demographic variables such as age,
educational level, marriage duration, presence of children,
and socioeconomic position (4-6,8,9). Physiological (obesity,
chronic diseases, low testosterone level, lack of lubrication),
psychological (anxiety, depression), medical (medications),
affective (love or arrange marriage), and interpersonal
(marital adjustment) factors were found important factors
for the etiology of FSD (1,2,5,6,9-15). It was also pointed that
the effects of contraceptives on sexual function were another
factor influencing couples’ sexual lives (10,12,16-19).

When a couple’s sexual life suffers as a result of their
contraceptive methods, many of them modify or cease
using it (7,13,20-23). Because of the negative effects, the
dropout rate of oral contraceptive, which was one of the

most prevalent hormonal methods in Turkey was so high
(29.8 percent) (24). Unprotected sexual intercourse was
widespread in Canada and United States, according to a
survey of 5600 people, due to a loss of desire (20). The most
prevalent adverse effects of IUDs in terms of sexuality were
feeling of intrauterine devices (IUDs) strings by the women'’s
partner (13,22) and abnormal bleedings (13,21).

Especially, female hormonal contraceptive usage has been
associated with a variety of physical and psychological
side effects. Earlier researchers found that combining oral
contraceptive with high dosage ethinyl estradiol reduced
free testosterone levels, which positively linked with sexual
desire, arousal, and vaginal lubrication (14-16), genital
vascular (18), and hormone concentrations (2-10).

It is difficult to determine if it is depression that impacts
sexuality or whether marital stress produced by a lack
of sexual satisfaction and sexual desire contributes to
depressed thoughts (14,25) due to mood changes and
depressive symptoms that effect of hormonal contraception.
Furthermore, just a few published research compared
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FSD with contraceptive techniques (hormonal and non-
hormonal) (25-28). The current study aimed to determine
sexual functioning in women who used either hormonal or
non-hormonal contraception. We planned this study due to
that there was a limited number of studies published on this
issue. In this context, the two research questions are listed
as below:

Research question 1: Does the use of contraceptives methods
impact women sexual function?

Research question 2: Does the use of hormonal or non-
hormonal contraceptives impact women sexual function?

2. MATERIALS AND METHODS

2.1. Design and Data Collection

This research was a descriptive and cross-sectional study. The
data were collected by home visit taking prior consent from
the women from October, 2015 and September, 2016. Their
address information was obtained from family health centres.
The husband’s data was based on their wife’s expressions.

2.2. Research Sample

The data were randomly collected from women in family
health centres in Manisa, Turkey. Family health centres
classified in three groups according to the location (rural,
urban and semi-urban) based on Manisa Population and
Health Research. Then three family health centres were
selected randomly among 11 family health centres (29).
The study population consisted of 16.211 women, whose
ages were between 15 and 49 years, according to data from
Manisa Provincial Health Directorate in 2015. The minimum
sample size was calculated as 375 in Epi Info 2000 program
with 5% error share and 95% confidence interval (based on
the unknown prevalence of 50%). We included 380 women
out of 16.211 women between the ages of 18-49 years who
expressed the desire to participate the research. Participants
had sexual life and had used any contraceptive methods at
least three months. Women who were pregnant, lactating,
or in the climacteric phase, as well as those with depression,
cancer, hysterectomy, pelvic relaxing (cystocele or rectocele),
and chronic illness were not participated in this research.
Participants were categorized into two groups: those who
used hormonal methods (combined oral contraceptive pill
(COCP), once-a-month combined injectable (mesigyna) and
depot medroxyprogesterone acetate-(DMPA), and those
who used non-hormonal methods (male condoms, IUDs,
withdrawal, tubal ligation).

2.3. Measurement Instruments (Questionnaires)

Socio-demographic and reproductive characteristics forms
that were prepared by the researcher and Female Sexual
Function Index (FSFI) and Beck Depression Inventory (BDI)
used for data collection. BDI was developed by Beck et al.

(1961) (30), and adapted to Turkish by Hisli (1988)(31). It has
21 items and, women with a BDI score of 17 or higher were
evaluated as having the possibility of experiencing depression.
Its Cronbach alpha reliability coefficient was found as 0.87 in
this study. FSFI was developed by Rosen et al. (2000) (32) and
adapted to Turkish by Oksuz and Malhan (2005) (33). It has
19 questions and six dimensions: desire, arousal, lubrication,
orgasm, satisfaction, and pain. The FSFI total score ranges
from 2 to 36, with higher levels indicating improved sexual
function. A total FSFI score <26.55 is thought to indicate a
high risk of sexual dysfunction (10,14). The Cronbach alpha
reliability coefficient was found as 0.88 in this study.

2.4. Ethics approval and consent to participate

The study was authorized by the University of Manisa Celal
Bayar’s Ethics Committee (date: 27.05.2015/ number:
20478486) and the Manisa Health Director. The purpose of
the study was described to all of the participants, and signed
informed permission was obtained from all of the women.

2.5. Statistical analysis

Qualitative variables were represented as frequencies, and
quantitative variables as mean + standard deviation. The
quantitative variables were analysed with the Kolmogorov—
Smirnov normality test. Chi-Square test was used to evaluate
the association between qualitative variables to compare
a quantitative variable among groups, and independent-
sample T test was used to determine the significance of
associations between characteristics of women and FSFI
total and sub-score. After confirming the data had normality,
linearity and homoscedasticity we applied to multiple
regression analysis to check the relationship the between
independent, presented at Figure 1, and dependent variable
(FSFI total and sub-scores). Pearson’s correlation was used to
examine the correlation between FSFI and BDI scores. The
analyses were performed using the SPSS software version
15.0 and p < 0.05 was considered significant.

3. RESULTS

3.1. Descriptive characteristics of the participants

Descriptive characteristics of the participants are presented
in Table 1. The groups were homogeneously aged, with a
mean age of 33.5+6.5 years and of 51.1% with the range of
31 to 40. Overall, 37.4% of the women were primary school
degree, 28.2% were employee and 48.7% had a normal
body mass index. Most of the participants (59.5%) had loved
marriages. In this study, 46.9% (30.3% COCP, 16.1% mesigyna,
0.5% DMPA) and 53.1% (14.2% male condom, 13.7% IUD,
13.2% withdrawal, 12% tubal ligation) of women using
hormonal and non-hormonal methods. Women'’s satisfaction
of their sexual life and contraceptive methods are presented
in Table 2.
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Table 1. Descriptive characteristics of the women and husband (n=380)

Characteristic of women n % Characteristics of women n %

Age groups of women Age groups of husbands

18-30 age 128 33.6 18-30 age 74 19.5

31-40 age 194 51.1 31-40 age 192 50.5

241 age 58 15.3 241 age 114 30.0

Education of women Education of husbands

llliterate / literate 35 9.2 llliterate / literate 11 2.8

Primary school 142 37.4 Primary school 116 30.5

Secondary school 50 13.2 Secondary school 69 18.2

High school 105 27.6 High school 99 26.1

University 48 12.6 University 85 224

Employment status of women Employment status of husbands

Unemployed 273 71.8 Employed 368 96.8

Employed 107 28.2 Unemployed 12 3.2

Body mass index of women

Underweight (19,7 kg/m?) 28 7.3 Income status of family 91 23.9

Normal (19,8-26 kg/m?) 185 48.7 Low 270 71.1

Overweight (26,1-29 kg/m?) 87 22.9 Medium 19 5.0

Obese (229,1 kg/m?) 80 21.1 High

Number of pregnancy

No pregnancy 4 1.0 Marital adjustment

1 pregnancy 70 18.4 Very compatible 76 20.0
. . 190 50.0

2 pregnancies 142 37.4 Compatible 101 26.6

3 pregnancies 84 22.1 Moderate compatible 13 3 4

24 pregnancy 80 211 Incompatible '

Miscarriage Type of marriage

Yes 94 24.7 Arranged 154 40.5

No 286 75.3 Loved 226 59.5

Stillbirth Hormonal contraceptive method use

Yes 5 13 (n=178) 115 64.6

Combined oral contraceptive pill 61 34.3

No 375 98.7 Mesigyna 2 11

Induced abortion DMPA 178 100.0

Yes 78 205 Total

No 302 79.5

Health insurance Non-hormonal contraceptive method

Yes 368 9.8 use (n=202)

No 12 3.2 Male condom 54 26.7

Residence of place Intrauterine device 52 25.7

Rural 96 25.3 Withdrawal 50 24.8

Semi urban 205 53.9 Tubal ligation 46 22.8

Urban 79 20.8 Total 202 100.0

3.2. The relationship between sexual dysfunction and the

usage of contraception.

In this study rate of FSD was found as 42.1% among the
women. As seen in Table 3, the risk of FSD in non-hormonal
contraceptive users (48.0%) was considerably greater than
in hormonal methods (35.4%) (p<0.05) Although the mean
FSFI scores in the non-hormonal contraceptive users group
(26.5+4.3) were lower than in the hormonal contraceptive

users group, there was no statistically significant difference
between the groups (27.1+4.1) (p>0.05).

3.3. The relationship between women characteristics, FSFI
and sub-score

Figure 1 depicts the important factors found in univariate
analysis between women'’s characteristics and FSFI and sub-
score. The results of multiple regression analysis showed
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that women'’s characteristics were revealed to be statistically
significant with FSFI total and sub-score. According to the
results of the regression analysis in Table 4, the most of the
FSFI dimensions (desire, arousal, lubrication, satisfaction
orgasm, and total score) were significantly lower in women
who were dissatisfied with their sexual life (p<0.05). The
desire and orgasm score was found higher in women of
advanced age. Women with higher levels of education had
higher levels of arousal and total FSFI. Also, women who had
a compatible marriage with their husband scored higher
on desire and contentment. Women who had a working
husband had a greater level of contentment, women who
had sexual intercourse three or more times per week had
a higher desire score and women who indicated that their
sexual desire increased after menstrual cycle had better
arousal score. The sexual desire score was found to be lower
among women who had four or more pregnancies. When
compared to other participants, women who underwent
tubal ligation showed a lower level of satisfaction. Women

who were pleased with the use of COCP worked had higher
orgasm scores. Participants who were unsatisfied with the
usage of mesigyna scored lower on lubrication. It is found
that women who stated that their husband was satisfied with
non-hormonal contraceptive had better total FSFI score.

3.4. The correlation between dimensions of FSFI and BDI
score

Pearson’s correlation between dimensions of FSFI and BDI
score was performed (see Table 5). Table 5 showed that the
highest correlation was found between total FSFI score and
arousal sub-score (r=0.787; p< 0.0001). While a statistically
significant correlation was found between the total FSFI
score and the averages of desire, lubrication, orgasm,
and satisfaction scores (p<0.0001), a significant negative
correlation was found between FSFI and BDI (r=-0.230,

p<0.0001).

Table 2. Women'’s satisfaction of their sexual life and hormonal or non-hormonal methods

Characteristics n % Characteristics n %
Frequency of sexual intercourse Change of sexual desire after

Once a week 96 25.3 menstruation

Twice a week 115 30.3 Increases 103 27.1
Three times a week 110 289  Decreased 38 10.0
Four times and more a week 59 15.5  Unchanged 239 62.9
Satisfaction of sexual life of women Satisfaction of sexual life of husband

Very satisfied 26 6.8  \Very satisfied 43 113
Satisfied 262 68.9  Satisfied 283 74.5
Moderately satisfied 73 19.3  Moderately satisfied 31 8.2
Unsatisfied/ very unsatisfied 19 5.0 Unsatisfied/ very unsatisfied 23 6.0
Women’s satisfaction of hormonal methods Husband’s satisfaction of hormonal

(n=178) methods (n=178)

Satisfied 143 80.3  Satisfied 170 95.5
Moderately satisfied 22 12.4  Moderately satisfied 3 1.7
Unsatisfied 13 7.3 Unsatisfied 5 2.8
Women’s satisfaction of non-hormonal Husband’s satisfaction of non-

methods (n=202) hormonal methods (n=202)

Satisfied 171 84.6  Satisfied 162 80.2
Moderately satisfied 21 10.4  Moderately satisfied 21 10.4
Unsatisfied 10 5.0 Unsatisfied 19 9.4

Table 3. Relationship between sexual dysfunction and contraception use

Sexual dysfunction Test

Contraceptive methods With No with
rEx FSFI score<26.55 FSFI score>26.55

n % n % ,

. x’=6,188
Hormonal contraceptive 63 354 115 64.6 p=0.017*
Non-hormonal contraceptive 97 48.0 105 52.0
Total 160 42.1 220 57.9
Total FSFI scores

MeantSD Min/Max Test
Hormonal contraceptive 27.1+4.1 12.4/33.4 t=1.556
Non-hormonal contraceptive 26.5+4.3 14.2/34.8 p=0.121%**

*Pearson Chi-square test, ** Independent-sample t test, *** The percentage was calculated according to rows
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Table 4. Relationship between characteristic of women and FSFI score according to regression analysis

Standardized
Coefficients

Unstandardized Coefficients

Std. Error Beta
(constant) 1.669 1.097 1.521 0.133
Age of women 0.042 0.018 0.279 2.310 0.024

o Marital adjustment -0.294 0.123 -0.241 -2.385 0.020

4]

o Number of pregnancy -0.229 0.090 0.273 -2.548 0.013
*Women's satisfaction with their sexual life 0.566 0.148 -0.412 -3.827 0.000
Frequency of sexual intercourse 0.225 0.071 0.309 3.146 0.002
(constant) 3.736 0.693 5.395 0.000

75'; Education of women 0.204 0.049 0.235 4126 0.000

<8 *Women's satisfaction with their sexual life -0.645 0.083 -0.386 -7.795 0.000
*Change of sexual desire after menstruation -0.119 0.054 -0.098 -2.197 0.029
(constant) 23.320 4.379 5.326 0.000

S Health i

= ealth Insurance -4.464 1.918 -0.257 -2.327 0.024

L

§ * Satisfaction of mesigyna 2.725 0.743 0.418 3.668 0.001
*Women's satisfaction with their sexual life 22.301 0.823 -0.370 -2.979 0.007
(constant) 15.246 2.232 6.831 0.000

g Age of women 0.082 0.038 0.192 2.162 0.033

%’ * Satisfaction of combined oral contraceptive -0.936 0.454 -0.179 -2.062 0.042
*Women's satisfaction with their sexual life 22.362 0.483 -0.451 -4.891 0.000
(constant) 5.780 0.582 9.929 0.000
* Marital adjustment

5 -0.263 0.055 -0.222 -4.808 0.000

£ *Employment status of husband -0.532 0.226 -0.103 -2.356 0.019

= I

»  *Usetuballigation 0.254 0.124 0.091 2.041 0.042
*Women'’s satisfaction with their sexual life 0521 0.067 -0.368 -7.745 0.000
(constant) 4.567 0.578 7.909 0.000

f= 7

‘s Body mass index of women 0.039 0.016 0.169 2.388 0.018
*Husband'’s satisfaction of non-hormonal methods -0.273 0.127 -0.149 -2.141 0.034
(constant) 27.457 3.674 7.474 0.000

(0]

8 Education of women 0.734 0.272 0.225 2.699 0.008

fre

? *Husband'’s satisfaction of non-hormonal methods -1.104 0.426 -0.163 -2.589 0.010

(]

°

P *Women’s satisfaction with their sexual life -2.541 0.418 -0.401 -6.085 0.000

*Reverse code
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Table 5. Pearson’s correlation between subscales of FSFI and BDI score

Desire

Arousal

Lubrication Satisfaction Pain

=

BDI p

n

r -0.149(**)
Desire p .004

n 380

r -0.153(**) 0.613(**)
Arousal p .003 .000

n 380 380

r -0.098 0.186(**) 0.185(**)
Lubrication p .055 .000 .000

n 380 380 380

r -0.184(**) 0.502(**) 0.648(**)
Orgasm p .000 .000 .000

n 380 380 380

r -0.266(**) 0.473(**) 0.604(**)
Satisfaction p .000 .000 .000

n 380 380 380

r -0.086 0.186(**) 0.134(**)
Pain p .094 .000 .009

n 380 380 380

r -0.230(**) 0.717(**) 0.787(**)
FSFI p .000 .000 .000

n 380 380 380

Orgasm

0.178(**)

.000

380

0.256(**) 0.623(**)

.000 .000

380 380

0.234(**) 0.145(**) 0.109(*)

.000 .005 .034

380 380 380

0.507(**) 0.778(**) 0.744(**) 0.481(**)
.000 .000 .000 .000
380 380 380 380

* p<0.05, ** p<0.01

4. DISCUSSION

In the current study, we evaluated relationship between
sexual functions and usage of hormonal or non-hormonal
contraceptives. The study is significant since it was the first
to investigate the effects of hormonal or non-hormonal
contraceptives on women’s sexual functions in Manisa,
Turkey. In the study, 42.1% of women had FSD. In the
literature, there are several studies that support our research
findings. According to a meta-analysis of 95 studies, the
rate of FSD was found 40.9% all of the population 40.2% in
Africa, 39.1% in Europe and 32.1% in non-European West
(34). The prevalence of FSD in different countries ranged
from 27% in US (35) and Iran (36), 38.7% in Pakistan (28),
60.2% in China (37) to 73% in India (2). In Turkey, the FSD rate
has been found to range between 37.7% and 68.8% (3,5,9).
Sexual dysfunction was a widespread concern and problem
in women, as evidenced by the findings of these studies.

Age, educational level, health insurance, number of
pregnancy, marital adjustment, satisfaction of contraceptive
methods, frequency of sexual intercourse was found as risk
factors for FSD in this research. Many other studies support
these findings (2-10,15,26,35,38-44). Another finding of
the study was that women who had tubal ligation were less
satisfied with their contraceptive than women who used
alternative contraceptive methods. Similarly, several Iranian
studies resulted that satisfaction (45), sexual desire/arousal

scores (19), and all FSFI sub-scale scores (46) were remarkably
low in women who had tubal ligation.

In literature, there were different studies examined the effect
of contraceptives on sexuality. FSD was lower in women who
used hormonal methods in our study, which was consistent
with previous research (25,37), but contradictory to those
of other research (3,12,28, 47, 48). In women who used
hormonal methods, studies found that desire (14), arousal
(12,14,18), orgasm (12), and total FSFI scores (14,47) were low,
but vaginal dryness (12) and pain (18) were high According
to these studies, contraceptive has a negative impact on
sexuality by decreasing circulating testosterone levels as well
as serum levels of estradiol and progesterone. In contrast,
several researchers have found that hormonal methods have
a positive effect on sexuality. Women who used hormonal
contraception, for example, had a lower risk of dyspareunia
(16), as well as higher sexual activity, higher desire, and
orgasm and FSFI scores (25). Non-contraceptive effects of
hormonal methods are relief of gynaecologic pain, decrease
of anxiety and discomfort, eliminate the fear of pregnancy,
more stable levels of hormones throughout the cycle and
less bleeding with the consequent lower risk of anaemia.
All of these effects of hormonal contraception contribute
to women’s well-being and, as a result, to a probable
enhancement in women’s sexual function. Furthermore,
many studies found no changes in sexual function as a result
of contraceptive methods (16). The various findings on the
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effects of hormonal contraception on women sexual function
might be attributed to the fact that it is complicated and
multidimensional. In addition, cultural differences between
nations, perceptions of sexuality, and research methods all
contributed to differences in results.

In this study women who used hormonal methods had a
decreased FSD rate, and this finding is crucial for counselling
women who plan to use hormonal methods. Because,
in some countries, women had a negative perception of
hormonal methods for a variety of reasons, including cancer,
missed menstruation, sterility, nausea, back pain, headaches,
dizziness, fatal abnormalities, infertility, hair loss, weight
gain, and libido loss (13).

A negative correlation found between BDI and FSFI total
and desire, arousal, orgasm and satisfaction sub-scores in
this study. Subsequently, it confirming the suggestion that
depression is a risk factor for FSD, as reported consistently
in previous studies (2,9,13). On the other hand, depression
may be associated with sexual problems. Further
longitudinal studies are necessary to find the relationship
between them.

5. CONCLUSION

This study assessed sexual function changes in women
using hormonal and non-hormonal contraceptives. The
main finding of this study is 40% of women had FSD and
women using hormonal method had higher score of FSFI.
Furthermore, women with a higher level of education, who
were satisfied with their sexual lives, and whose husbands
were satisfied with non-hormonal methods had a higher FSFI
score. Healthcare practitioners and providers may assess
women'’s risk factors for FSD, arrange for extra follow-up, give
preventative care, and, if required, assist with early diagnosis
and treatment to improve women’s health. Potential sexual
adverse effects of hormonal and non-hormonal methods
should be thoroughly described, and a patient-centered
decision should always be supported.

Study limitations

There are some limitations of this study. Firstly, the study was
conducted as a cross-sectional study in Manisa, a city in the
west of Turkey. Therefore, the findings may not be generalised
in whole Turkey. Secondly, women’s sexual functions before
contraceptive use were not evaluated. Thirdly, husband’s
opinions of sexual life were evaluated according to women'’s
expressions. Morever, another study limitation includes a
small sample size. Future research and studies with a larger
sample are needed to confirm the findings of this study.

Acknowledgement: This study is presented in International
Congress on Nursing (ICON-2017, Antalya Turkey, 16-18
March 2017).

Funding: This study was not funded.

Conflict of interest: The authors declare no conflict of
interest.

REFERENCES

[1] Brandon M, Morgentaler, A. Male and female sexual
dysfunction in a rapidly changing cultural environment:
addressing gender equality versus equivalence in the
bedroom. Sex Med Rev 2016; 4(2):96-102.

Singh JC, Tharyan P, Kekre NS, Singh G, Gopalakrishnan G.
Prevalence and risk factors for female sexual dysfunction in
women attending a medical clinic in south India. J Postgrad
Med 2009; 55(2):113-120.

Ege E, Akin B, Arslan SY, Bilgili N. Saglikli kadinlarda cinsel
fonksiyon bozuklugu sikhgi ve risk faktdrleri. TUBAV Bilim
Dergisi 2010; 3(1):137-144. (Turkish)

Tekin YB, Ural UM, Ustiiner I, Balik G, Giiven ESG. Evaluation
of female sexual function index and associated factors among
married women in North Eastern Black Sea region of Turkey.
Turk J Obstet Gynecol 2014; 11(3):153-158.

Ozdemir H. Erkegin Kullandigi Aile Planlamasi Yéntemlerinin
Kadin Cinsel Yasamina Etkisi. Adnan Menderes Universitesi.
Saghk Bilimleri Enstitusu, Yuksek Lisans Tezi. 2014. (Turkish)
Jaafarpour M, Khani A, Khajavikhan J, Suhrabi Z. Female sexual
dysfunction: prevalence and risk factors. J Clin Diagn Res 2013;
7(12):2877-2880.

Elaut E, Buysse A, De Sutter P, Gerris J, De Cuypere G,
T’Sjoen G. Cycle-related changes in mood, sexual desire,
and sexual activity in oral contraception-using and non-
hormonal-contraception-using couples. J Sex Res 2016;
53(1):125-136.

Casey PM, MaclLaughlin KL, Faubion SS. Impact of contraception
on female sexual function. ) Womens Health 2017; 26(3):207-
213.

Ozerdogan N, Sayiner FD, Kosgeroglu N, Unsal A. 40-65 Yas
grubu kadinlarda cinsel fonksiyon bozuklugu prevalansi,
depresyon ve diger iliskili faktorler. Maltepe Universitesi
Hemsirelik Bilim ve Sanati Dergisi 2009; 2(2):46-59. (Turkish)
Schaffir JA, Isley MM, Woodward M. Oral contraceptives vs
injectable progestin in their effect on sexual behavior. Am J
Obstet Gynecol 2010; 203(6):545-e1-5.

Kovalevsky G, Ballagh SA, Stanczyk F, Lee J, Cooper J, Archer,
D. F. (2010). Levonorgestrel effects on serum androgens, sex
hormone-binding globulin levels, hair shaft diameter, and
sexual function. Fertil Steril 2010; 93(6):1997-2003.

Smith NK, Jozkowski KN, Sanders SA. Hormonal contraception
and female pain, orgasm and sexual pleasure. J Sex Med 2014;
11(2): 462-470.

Yanikkerem E, Acar H, Elem E. Withdrawal users’ perceptions
of and experience with contraceptive methods in Manisa,
Turkey. Midwifery 2006; 22(33):274-284.

Wallwiener CW, Wallwiener L M, Seeger H, Muck AO, Bitzer J,
Wallwiener M. Prevalence of sexual dysfunction and impact of
contraception in female German medical students. J Sex Med
2010; 7(6):2139-2148.

Zhang H, Yip AW, Fan S, Yip PS. Sexual dysfunction among
Chinese married men aged 30-60 years: a population-based
study in Hong Kong. Urology 2013; 81(2):334-339.

Lee M, Morgan M, Rapkin A. Clitoral and vulvar vestibular
sensation in women taking 20 mcg ethinyl estradiol combined

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

Clin Exp Health Sci 2022; 12: 32-40

38

DOI: 10.33808/clinexphealthsci.769735



Sexual Functions of Women Using Contraceptives

| Original Article |

(17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]

(26]

[27]

(28]

[29]

(30]

(31]

(32]

oral contraceptives: A preliminary study. J Sex Med 2011;
8(1):213-218.

Caruso S, Iraci Sareri M, Agnello C, Romano M, Lo Presti L,
Malandrino C, Cianci A. Conventional vs. extended-cycle
oral contraceptives on the quality of sexual life: Comparison
between two regimens containing 3 mg drospirenone and 20
pg ethinyl estradiol. J Sex Med 2011; 8(5):1478-1485.
Battaglia C, Morotti E, Persico N, Battaglia B, Busacchi P,
Casadio P. Clitoral vascularization and sexual behavior in
young patients treated with drospirenone—ethinyl estradiol
or contraceptive vaginal ring: a prospective, randomized, pilot
study. J Sex Med 2014; 11(2):471-480.

Fataneh G, Marjan MH, Nasrin R, Taraneh T. Sexual function
in Iranian women using different methods of contraception. J
Clin Nurs 2013; 22(21-22): 3016-3023.

Higgins JA, Tanner AE, Janssen E. Arousal loss related to safer
sex and risk of pregnancy: implications for women’s and men’s
sexual health. Perspect Sex Reprod Health 2009; 41(3):150-
157.

Kilig A, Akyiz A, Yavan T, Guveng G. Kontraseptiflerin cinsel
yasantiya etkileri Uzerine niteliksel bir calisma. Turkiye
Klinikleri J Gynecol Obst 2009; 19(3):131-141. (Turkish)
Panchalee T, Wongwananuruk T, Augsuwatana S, Sirimai K,
Tammakunto M, Neangto, C et al . Prevalence and associating
factors of sexual dysfunction in women who use intrauterine
device (IUD) for contraception. J Med Assoc Thai 2014;
97(1):20-27.

Fennell J. “And Isn’t that the point?”: pleasure and
contraceptive decisions. Contraception 2014; 89(4):264-270.
Hacettepe University Institute of Population Studies. Turkey
Demographic and Health Survey 2018. Retrieved from http://
www.hips.hacettepe.edu.tr/tnsa2018/rapor/TNSA2018_ana_
Rapor.pdf

Cetin O, Keskin S, Verit FF, Yucel O. Effects of different
progestins in oral contraceptives on sexual function and well-
being of women. East J Med 2015; 20(1):24-29.

Gabalci E, Terzioglu F. The effect of family planning methods
used by women of reproductive age on their sexual life. Sex
Disabil 2010; 28(4):275-285.

Wallwiener M, Wallwiener LM, Seeger H, Mueck AO, Zipfel
S, Bitzer J. Effects of sex hormones in oral contraceptives on
the female sexual function score: a study in German female
medical students. Contraception 2010; 82(2):155-159.

Butt MR, Lema V, Mukaindo A, Mohamoud G, Shabani J.
Prevalence of and factors associated with female sexual
dysfunction among women using hormonal and non-hormonal
contraception at the AGA Khan University Hospital Nairobi.
African Journal of Primary Health Care & Family Medicine
2019; 11(1):1-9.

Manisa Population and Health Research Celal Bayar University,
Faculty of Medicine, Department of Public Health, 2007
Retrieved from https://silo.tips/download/mansa-nfus-ve-
salik-aratirmasi-2005.

Beck AT, Ward C, Mendelson M, Mock J, Erbaugh J. An
inventory for measuring depression. Arch Gen Psychiatry
1961; 4:561-571.

Hisli N. A study on the validity of Beck Depression Inventory.
Turkish Journal of Psychology 1988; 6:118-123.

Rosen C, Brown J, Heiman S, Leiblum C, Meston R, Shabsigh D.
The Female Sexual Function Index (FSFl): a multidimensional

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

(44]

(45]

(46]

(47]

self-report instrument for the assessment of female sexual
function. J Sex Marital Ther 2000; 26(2):191-208.

Oksuz E, Malhan S. Reliability and validity of the Female Sexual
Function Index in Turkish population. Sendrom 2005; 17(7):54-
60.

McCool ME, Zuelke A, Theurich MA, Knuettel H, Ricci C,
Apfelbacher C. Prevalence of female sexual dysfunction
among premenopausal women: A systematic review and
meta-analysis of observational studies. Sex Med Rev 2016;
4(3):197-212.

Shifren JL, Monz BU, Russo PA, Segreti A, Johannes, CB.
Sexual problems and distress in United States women:
prevalence and correlates. Obstet Gynecol 2008;
112(5):970-978.

Ramezani K. A study on the modern methods of human
reproduction from the perspective of law and Islamic
Jurisprudence. International Journal of Research in
Organizational Behavior and Human Resource Management
2014; 2(4):167-175.

Du J, Ruan X, Gu M, Bitzer J, Mueck AO. Prevalence of and
risk factors for sexual dysfunction in young Chinese women
according to the Female Sexual Function Index: an internet-
based survey. Eur J Contracept Reprod Health Care 2016;
21(3):259-263.

Ozdemir FC, Pehlivan E. Evaluation of sexual function levels of
women between the ages of 20-50 living in central Malatya.
Med-Science 2015; 4(4):2751-2761.

Hamadiyan H, Oladi MAG, Rahbar P, Azad, M. Prevalence
of sexual dysfunction among women using contraceptive
methods. Health Sciences 2016; 5:163-167.

Hinchliff S, Gott M. Challenging social myths and stereotypes
of women and aging: Heterosexual women talk about sex. J
Women Aging 2008; 20(1-2):65-81.

Watson WK, Stelle C, Bell N. Older women in new romantic
relationships understanding the meaning and importance of
sex in later life. Int J Aging Hum Dev 2017;85(1):33-43.
Fajewonyomi BA, Orji EO, Adeyemo AO. Sexual dysfunction
among female patients of reproductive age in a hospital
setting in Nigeria. J Health Popul Nutr 2007; 25(1):101-106.
Guvel S, Yaycioglu O, Bagis T, Savas N, Bulgan E, Ozkardes H.
Factors associated with sexual function in married women.
Turkish Journal of Urology 2003; 29(1):43-48.

Cayan A, Karagam, Z. Factors concerning the attitudes of
married women toward family planning in Aydin, Turkey:
a cross-sectional study. Iran J Nurs Midwifery Res 2013;
18(4):323-328.

Mehdizadeh Toorzani Z, Hasan Zahraei R, Ehsanpour S,
Nasiri M, Shahidi S, Soleimani B. A study on the relationship
of sexual satisfaction and common contraceptive methods
employed by the couples. Iran J Nurs Midwifery Res 2010;
15(3):115-119.

Sadatmahalleh SJ, Ziaei S, Kazemnejad A, Mohamadi E.
Evaluation of sexual function and quality of life in Iranian
women with tubal ligation: a historical cohort study. Int J
Impot Res 2015; 27(5):173-177.

Wallwiener CW, Wallwiener LM, Seeger H, Schonfisch B,
Mueck AO, Bitzer J, Zipfel S, Brucker SY, Taran FA, Wallwiener
Are hormonal components of oral contraceptives associated
with impaired female sexual function? A questionnaire-
based online survey of medical students in Germany,

Clin Exp Health Sci 2022; 12: 32-40

DOI: 10.33808/clinexphealthsci.769735



Sexual Functions of Women Using Contraceptives l Original Article l

Austria, and Switzerland. Arch Gynecol Obstet 2015; changes in women using long-term hormonal and non-

292(4):883-890. hormonal contraceptives: a pilot study. BMC Womens Health
[48] Moreira IFA, Bianchini MP, Moreira GRC, Almeida AM, 2020;20:240.
Rezende BA. Sexual function and metabolic/hormonal

How to cite this article: Topsakal O, Yanikkerem E. Evaluation of Sexual Functions in Women Using Hormonal or Non-Hormonal
Contraceptives. Clin Exp Health Sci 2022; 12: 32-40. DOI: 10.33808/clinexphealthsci.769735

Clin Exp Health Sci 2022; 12: 32-40 40 DOI: 10.33808/clinexphealthsci.769735



Clinical and Experimental
Health Sciences

Evaluation of Readability of Turkish Websites on Obesity and
Bariatric Surgery

Mehmet Ali Eryilmaz! , Ibrahim Solak? , Enes Ay? , Betul Kozanhan?

! University of Health Sciences, Department of General Surgery, Konya Health Application and Research Center, Konya, Turkiye.
2 University of Health Sciences, Department of Family Medicine, Konya Health Application and Research Center, Konya, Turkiye.
3 University of Health Sciences, Department of Anesthesiology, Konya Health Application and Research Center, Konya, Turkiye.

Correspondence Author: Betul Kozanhan
E-mail: betulkozanhan@gmail.com

Received: 10.08.2020 Accepted: 30.01.2021

4 )

ABSTRACT
Objective: This study aimed to investigate the readability levels and contents of Turkish websites on obesity and bariatric surgery.

Methods: A search was performed in June 2019 with the words “obesity” and “bariatric surgery” in Google’s search engine. We evaluated the
websites on the first ten pages of Google’s search engine results. Commercial websites, advertisement websites, chat websites, forum websites,
magazine websites, websites containing only images or videos, and websites with less than ten sentences were excluded. Atesman and Bezirci-
Yilmaz’s readability formulas were used to analyze the readability level. Websites were evaluated in terms of content (definition, risk factors,
complications, and treatment of obesity) and were divided into three groups (Group 1: hospitals and specialist physicians, Group 2: national
news websites, and Group 3: other websites).

Results: A total of 79 websites were evaluated. There were 43 (54.4%) websites in Group 1, 25 (31.6%) websites in Group 2, and 11 (13.9%)
websites in Group 3. The readability level of all sites was ‘difficult,” according to the Atesman readability formula, and at ‘undergraduate level,
according to the Bezirci-Yilmaz readability formula. When the contents of these websites were examined, 51.9% contained a definition of
obesity, 7.6% contained information on waist circumference, 12.7% contained obesity risk factors, and 43.0% contained obesity-related diseases.

Conclusion: This study revealed that the readability level of Turkish websites on obesity and bariatric surgery was above the average literacy
level of the Turkish people. Furthermore, it determined that these websites did not provide adequate information about bariatric surgery risks,
adverse effects, and contraindications.

Keywords: Obesity, bariatric surgery, readability, internet

1. INTRODUCTION

Obesity is one of the most critical health problems in all
societies. With the rapid change of lifestyle in Turkey, obesity
has become an increasing and health-threatening problem
(1). The Turkish Diabetes Epidemiology Study-I (TURDEP-I)
conducted among 24,788 adult Turkish people in 540
centers found that the prevalence of obesity was 22% (30%
for females and 13% for males) (2). The Turkish Diabetes
Epidemiology Study-Il (TURDEP-II) involving 26,499 adult
Turkish people also found that the prevalence of obesity was

Health Survey data, the prevalence of obesity in children and
adolescents was 8.5% (4).

Diet, exercise, cognitive behavioral therapy and
pharmacotherapy are methods used in obesity treatment. In
cases where these treatment methods fail, bariatric surgery
is a treatment option required to reduce obesity-related
morbidity and mortality and to improve organ function (5).
A body mass index (BMI) greater than 40 kg/m? or a BMI

31.2% (44% for females and 27% for males) (3). The results
of TURDEP-I and TURDEP-II have demonstrated that the
prevalence of obesity in Turkey has increased by 41% in the
past 12 years (46% for females and 107% for males). Obesity
has become a big problem not only for adults but also for
children in our country. According to Turkey Nutrition and

greater than 35 kg/m? plus the presence of at least one
obesity-related comorbidity (such as hypertension, diabetes
mellitus, dyslipidemia, sleep apnea syndrome, nonalcoholic
steatohepatitis, asthma) is an indication for bariatric surgery
(6). The use of bariatric surgery has increased, especially in
parallel with the increased rate of morbid obesity (7). It has
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increased by 85.1% from 1998 to 2013 worldwide. As a result,
the number of physicians and medical centers interested
in bariatric surgery is increasing in our country (8). This is
related to the fact that non-surgical treatment methods used
in obesity are insufficient to improve mortality and morbidity
rates and show that bariatric surgery’s incidence is gradually
increasing.

As in the whole world, internet usage is growing, especially
with the growth in smartphone usage in our country.
According to the data released by the Turkey Statistical
Institute in 2019, the internet usage rate was 18.7% in
illiterates, 87.3% in primary school graduates, 94.5% in high
school graduates and 98% in university graduates and over.
The same data also showed that the number of people using
the internet to search for health-related information was
69.3% (9).

Although internet usage seems to be a practical, easy and
inexpensive method for obtaining information on diseases,
medicines, and surgical methods, there are marked difficulties
in understanding the obtained health information. One of
the most important reasons for this is the readability level of
health-related websites. Readability is defined as that texts
are easy or difficult to understand by the reader and is an
objectively measurable concept (10). Average word length,
word frequency, number of words with more than one
syllable, average sentence length, and number of words with
more than one meaning affect the readability level (11). Even
though many formulas are used to determine the readability
level of texts, many have been developed for English texts.
Studies show that the formulas developed for determining
the readability level of English texts are insufficient in
determining the readability level of Turkish texts (10,12).
Atesman (13) and Bezirci-Yilmaz’s (14) readability formulas
are often used to measure the readability level of Turkish
texts.

This study aimed to examine the readability levels of Turkish
websites on obesity and bariatric surgery according to
Atesman and Bezirci-Yilmaz readability formulas and evaluate
the contents of these websites.

2. METHODS

The Hamidiye Scientific Research Ethics Committee approved
this descriptive study of the University of Health Sciences
(Decision Date: 13/06/2019 and Decision No: 48929119/774).

A search was performed in June 2019 by typing the words
“obesity” and “bariatric surgery” in Google’s search engine
(https://www.google.com). We evaluated the websites on the
first ten pages of Google’s search engine results. Commercial
websites, advertisement websites, chat websites, forum
websites, magazine websites, websites containing only
images or videos, and websites with less than ten sentences
were excluded from the study. Informational texts on the
websites were transferred to the “Microsoft Word” program.
Training titles, author information, URLs, addresses, and
links were deleted not adversely to affect readability results.

Atesman and Bezirci-Yilmaz’'s readability formulas were
used to calculate the readability level of Turkish websites on
obesity and bariatric surgery. According to the institutions
and organizations that prepared them, these websites were
divided into three groups (Group 1: hospitals and specialist
physicians, Group 2: national news websites, and Group 3:
other websites).

2. 1. Bezirci-Yilmaz Readability Formula

This formula was developed in 2010 based on the features
of various readability formulas developed until that day
and the statistical properties of the Turkish population (13).
Two features are especially emphasized in the use of this
new formula. They are the average sentence length and the
average number of syllables. A large or small number of words
in sentences affects the readability of texts. On the other
hand, increased length of sentences in texts and increased
number of syllables in words reduce the readability of texts.

This formula is as follows:

NRV:

NRV:/ANW x ((H3 x 0.84) + (H4 x 1.5) + (H5 x 35) + (H6 X 26.25))

NRV: New readability value

ANW: Average number of words

H3: Average number of 3-syllable words

H4: Average number of 4-syllable words

H5: Average number of 5-syllable words

H6: Average number of words with 6 or more syllables

This formula explains readability levels of texts by
corresponding to a certain grade level according to the
education system in our country: 1-8: primary school; 9-12:
secondary school (high school); 12-16: undergraduate, and
>16: higher education (13).

2. 2. Atesman Readability Formula

It was adapted into Turkish from Flesch’s Reading Ease
Formula by Atesman (1997) and is a formula based on word
and sentence length (14). This formula gives a score on a
scale ranging from 0—100; 90-100: very easy, 70-89: easy, 50-
69: moderate, 30-49: difficult, and 1-29: very difficult.

Readability Score= 198,825 — 40,175 x (total number of
syllables/total number of words) — 2,610 x (total number of
words/total number of sentences)

2. 3. Content Evaluation of Texts

The texts were evaluated regarding whether they
contained information about the definition of obesity,
waist circumference, body mass index, obesity risk factors,
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obesity-related diseases when to treat obesity, obesity
treatment options, medical nutrition, physical activity,
cognitive behavioral therapy, and pharmacological treatment.
In addition, they were evaluated in terms of whether they
contained information about contraindications for surgical
treatment, surgical treatment methods, complications of
surgical treatment, and postoperative nutrition.

2. 4. Statistical Analysis

While categorical data were expressed as frequency and
percentage, numerical data were expressed as mean *
standard deviation (SD). The Shapiro-Wilk test was used to
assess whether the data were normally distributed. While
the Kruskal-Wallis test was used to compare numerical data
between independent groups, the Chi-square test was used
to compare categorical data between independent groups.
All statistical analyzes were performed bi-directionally at the
5% significance level and the 95% confidence interval. The
SPSS® 21 (IBM Inc, USA) software was used to analyze the
data.

3. RESULTS

A total of 79 websites from 325 websites were determined to
meet the inclusion criteria. There were 43 (54.4%) websites
in Group 1, 25 (31.6%) websites in Group 2, and 11 (13.9%)
websites in Group 3. The meanzSD number of sentences
was 70.04+7.43 (min: 15, max: 430). The mean+SD number
of words was 977.78+99.502 (min: 228, max: 5193). The
meantSD number of letters was 6182.89+588.47 (min: 1466,
max: 34162). The mean+SD number of syllables in each word
was 2.86+0.3 (min: 1, max: 3.17). The mean+SD number of
words in each sentence was 13.89+0.32 (min: 5.86, max:
24.04). The meantSD number of words with 4 or more
syllables in each sentence was 4.48+0.13 (min: 1.43, max:
8.80). The meantSD Atesman and Bezirci-Yilmaz readability
values were 45.95+1.12 (min: 15.96, max: 76.54) and
14.34+0.36 (min: 5.57, max: 26.04), respectively. Therefore,
the readability level of the websites was “difficult,” according
to the Atesman readability formula.

There were no statistically significant differences in the mean
Atesman and Bezirci-Yilmaz readability values (p=0.169 and
p=0.273, respectively), the average number of words with 4
or more syllables in each sentence (p=0.327) and the average
number of syllables in each word (p=0.395) between the
three groups (Table 1).

When the readability levels of the websites were examined
according to the Atesman readability formula, 5 (6.3%) were
‘very difficult,, 47 (59.5%) were ‘difficult,, 26 (32.9%) were
‘moderate,’ and 1 (1.3%) was ‘easy.’ There was no statistically
significant difference in the readability levels of the websites
according to the Atesman readability formula between the
three groups (p=0.211) (Table 2).

The contents of the website were analyzed, and we found the
definition of obesity, information on waist circumference,

body mass index, obesity risk factors and obesity-related
diseases as 41 (51.9%), 6 (7.6%), 45 (57.0%), 10 (12.7%), and
34 (43.0%), respectively. In addition, 50 (63.3%) contained
when to treat obesity, 78 (98.7%) contained obesity
treatment options, 26 (32.9%) contained medical nutrition,
25 (31.6%) contained physical activity, 8 (10.1%) contained
cognitive behavioral therapy, and 16 (20.3%) contained
pharmacological treatment. While all websites gave
information about bariatric surgery, only 6 (7.6%) contained
contraindications for surgical treatment, 60 (75.9%)
contained surgical treatment methods, 22 (27.8%) contained
complications of surgical treatment and 23 (29.1%) contained
postoperative nutrition.

Table 1. Comparison of readability values of groups

Group 1

Group 2
n=43 n=25
Mean £SD Mean = SD
44.03+£1.37 | 48.98+2.29

Group 3
n=11
Mean £ SD
46.55+2.74

Atesman readability 0.169

value

Bezirci-Yilmaz readability
value

Average number of
words with 4 or more
syllables in each
sentence

Average number of
syllables in each word

14.8610.45 | 13.66%0.76 | 13.87+0.87 | 0.273

4.64+0.15 | 4.22+0.28 | 4.47+0.34 | 0.327

2.90+0.01 | 2.86+0.01 | 2.69+0.24 | 0.395

SD: standard deviation, n: number; Kruskal-Wallis test

Table 2. Evaluation of readability intervals of groups according to
the Atesman readability formula

Groupl Group2 Group3

Readability intervals according to

" n=43 n=25 n=11
the Atesman readability formula n (%) n (%) n (%)
Very difficult + difficult 32(74.4) | 14(56.0) | 6(54.5) |0.211
Moderate + easy 11(25.6) | 11(44.0) | 5(45.5)

n: number; Chi-square test

4. DISCUSSION

Obesity is a significant health problem because it increases
the frequency of cardiovascular diseases, dyslipidemia, type 2
diabetes mellitus, stroke, gallbladder diseases, osteoarthritis,
sleep apnea syndrome, and cancer types. Obesity and its
related diseases have not only biological effects but also
psychosocial and economic effects on human life. It has been
determined that obese people consult a doctor more often,
have a more extended hospital stay, and take more drugs
than ordinary people (5). In order to effectively combat
obesity, the frequency of which is increasing in our country,
it is necessary to ensure that individuals gain healthy habits
such as balanced nutrition, regular exercise, or increased
physical activity. Therefore, online informational patient
educational texts may play a significant role in reducing the
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frequency of obesity and bariatric surgical procedures in
obesity treatment in our country.

In the digital age, patients often search for information using
the internet before meeting physicians. Thus, Turkish texts
must contain correct information and be easily read. To our
knowledge, there are no studies in the literature evaluating
the readability level of Turkish websites on obesity and
bariatric surgery. Our study is the first study on this subject.

A study conducted in the USA found that the readability of
texts below the 6th-grade level was easy, the readability
of texts between the 6th-9th grade levels was moderate,
and the readability of texts above the 9th-grade level was
difficult (15). Kozanhan et al. examined patient information
texts of anesthesia on Turkish websites and evaluated their
readability. They revealed that undergraduate education
was required to understand these texts (16). Our results
were similar to the results of this study. The readability of
internet-based patient education materials related to breast
cancer and mammography used in breast cancer screening
was evaluated in two different studies. Aksoy et al. examining
the readability of internet informational texts on breast
cancer showed that the readability level of these texts was
‘moderate’ according to the Atesman readability formula
and at ‘high school level’ according to the Bezirci-Yilmaz
readability formula (17). AlKhalili et al. demonstrated that
the texts on mammography were ‘difficult’ according to the
Atesman readability formula (18).

Cheng et al. investigating the readability of Australian
online health information, reported that the readability of
Australian health websites was above the average Australian
levels of reading (5). Mathew et al. examining the readability
of Consumer Medical Information Leaflets (CMILs) on obesity
and lipid-lowering drugs in India, indicated that university
graduates could understand these leaflets, but not by high
school graduates (19). Similar results were found in other
studies examining the readability of medical sites prepared
in Turkish (9,20-22).

Meleo-Erwin et al. searching the words “weight loss surgery”
on English websites, reported that 93% of websites received
an unacceptable readability score (23). Our study found
that the readability level of Turkish websites on obesity and
bariatric surgery was ‘difficult’ according to the Atesman
readability formula and at ‘undergraduate level’ according
to the Bezirci-Yilmaz readability formula. The 2011 Human
Development Report indicated that Turkish adults’ average
length of education was 6.5 years (24). Accordingly, it can be
said that the readability levels of online Turkish informational
texts on obesity and bariatric surgery are much higher than
the education level of Turkish people.

The average sentence length in Turkish is 9-10 words
according to the Atesman readability formula and 10-11
words according to the Bezirci-Yilmaz readability formula.
The average word length in Turkish is 2.6 syllables, according
to both formulas (13,14). Our study showed that the
average number of words in each sentence was 13.89, and

the average number of syllables in each word was 2.86.
The fact that both the sentence and syllable lengths of
texts included in our study were above the specified values
suggests a low readability level. Health literacy is defined as
how individuals have the capacity to obtain, process, and
understand basic health information and services needed
to make appropriate health decisions (25). Accordingly, the
texts containing information about obesity should have a
high readability level and high information content (such as
importance, frequency, and prevention methods of obesity,
obesity treatment methods, bariatric surgery indications,
and surgical methods complications). Some studies have
reported incorrect and unprofessional information on
websites containing information about obesity and bariatric
surgery (26,27). Our study showed that the texts on websites
examined for obesity gave enough information about only
obesity treatment. More than half of the texts on bariatric
surgery included information about surgical treatment
methods. Very few texts contained information about
complications of surgical treatment and contraindications
for surgical treatment. Hence this suggests that it is aimed
at encouraging patients to bariatric surgery. For patients and
their relatives to understand what they read on internet texts,
a simple language should be chosen in which the number of
syllables in words is small, sentences with a small number of
words are used, and medical terms are preferred as little as
possible.

5. CONCLUSIONS

This study demonstrated that the readability level of Turkish
websites on obesity and bariatric surgery was very low.
Furthermore, it was determined that these websites did not
provide adequate information about the risks, adverse effects
and contraindications related to bariatric surgery. Therefore,
online informational texts on obesity and bariatric surgery
should be prepared according to the readability criteria at a
level that the general population can easily understand.

Limitations of the Study

The limitations of this study are that there are few sites
included in the study and that these sites do not have the
necessary medical certification.

Conflicts of Interest

There is no conflict of interest regarding the publication of
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ABSTRACT

Obijective: This paper aims to determine whether there is a relationship between nomophobia and alexithymia in nursing and midwifery
students studying at the undergraduate level and the factors affecting nomophobia and alexithymia.

Method: This cross-sectional study was conducted with undergraduate nursing and midwifery students in a public university. No sampling was
used. The response rate was 71.42%. Data were collected by a Personal Information Form, Nomophobia Scale, and Toronto Alexithymia Scale.
The data were analyzed with the SPSS-22 program. Type 1 error level was considered as p<0.05.

Results: The nomophobia scores of female students, third-year students, and those who spent most of their lives in urban areas were higher
and statistically significant. The Toronto Alexithymia Scale-20 scores of nursing students (p=0.022) and students with chronic diseases (p=0.011)
were higher and statistically significant. There is a very weak positive correlation between the duration of daily telephone usage and nomophobia
(p<0.01). In addition, a weak level positive correlation was found between nomophobia and alexithymia scores (p<0.01).

Conclusion: The participants’ nomophobia scores were at a moderate level. The mean of the scores obtained by the participants from the
alexithymia scale was close to half of the mean score to be taken from the scale. No significant difference was found between many socio-

Keywords: Nomophobia, Alexithymia, Nurse, Midwife

-

demographic characteristics and nomophobia groupings (low, moderate, severe).

1. INTRODUCTION

While the number of smartphones used by a multitude of
people was 1.57 billion in 2016, it increased to 2.53 billion
in 2018 (1). According to a report published by the Turkish
Statistical Institute (TSI), the rate of smartphone availability
in Turkey rose from 53.7% in 2004 to 98.7% in 2018 (2).

Smartphones offer a wide range of applications, such as
voice-text communication, connecting to the Internet, taking
photos, listening to radio and music, finding addresses,
shopping, banking, and playing games (3). With ever-
increasing features, smartphones have positive effects on
people’s daily life, professional life, and learning processes.
However, excessive and uncontrolled use of smartphones
also brings along many problems. One of these problems is
nomophobia (4).

Nomophobia, i.e., the fear of being deprived of mobile
phones (a term coined with some letters from the words “No
Mobile Phobia”) is actually a digital and psychiatric disease
that many smartphone users catch without even realizing

it. The term was first coined in 2008. Clinical psychology has
defined nomophobia as “the unreasonable and unintentional
fear experienced when the individual cannot access or
communicate on the mobile device.” These people feel
better when they access their phones, so they become more
and more addicted to their devices over time (5-7).

The use of smartphones causes distraction among health
professionals, which, in turn, leads them to be unable to
remember important information. This disease also both
threatens patient safety, privacy protection, and the security
of personal data and disrupts communication between
patients and staff (8). 78.1% of nurses working in hospitals use
their mobile phones or other communication tools at work
mostly to make calls, check/send e-mails, and text to their
family members or friends (9). On the other hand, 23.4% of
nursing students, who are prospective health professionals,
always use smartphones in clinical applications and do not
think that this creates a distraction (8).
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Alexithymia is a Greek word meaning difficulty in recognizing
and verbally expressing one’s emotions. Alexithymia,
which was initially preferred to describe symptoms in
psychosomatic patients (10,11), was later accepted as a
personal disposition. It has even sometimes been recognized
as a condition, disease, psychosomatic symptom, cognitive
impairment, lack of skills, and neurological failure caused
by a lack of social support (12). Failure to experience and
voice emotions sufficiently when emotionally distressed
can lead to the development of somatic symptoms (13-16).
Alexithymic people usually tend to be addicted to something
(17). Alexithymic people, who behave like a robot lacking
creativity and have little empathy, have an external locus of
control and prefer loneliness. They seem to adapt to social
situations, but they are aware that they cannot be like others
and prefer to conceal it (17,18).

Alexithymic individuals have poor social skills and often
feel uncomfortable in face-to-face communication.
communication through technology is therefore a less
stressful way of social interaction for them (19). Social
interaction problems experienced by alexithymic individuals
can trigger the overuse of mobile phones and nomophobia.
The fact that students who will work in the field of health,
where communication skills and attention are very important,
become almost dependent on mobile phones will negatively
affect both the individuals they serve and their professional
lives.

This paper aims to determine whether there is a relationship
between nomophobia and alexithymia in nursing and
midwifery students studying at the undergraduate level and
the factors affecting nomophobia and alexithymia.

2. METHOD

2.1. Population and Sample

The population of this descriptive cross-sectional study
comprises the students studying in the nursing and midwifery
departments of a public university in the 2018-2019 academic
year (742 students). No sampling was used. Using the data
collection tools described below, the data were collected
from the students who volunteered to participate in the
study (530 students with a response rate of 71.42%) between
8 April and 12 May 2019.

Inclusion criteria

e being a midwife department or nursing student
department
e volunteering to participate in the study

e have enough Turkish to answer questions

Exclusion criteria

e not being diagnosed with addiction / being treated for
addiction (family/individual)

e not being diagnosed with a mental or social illness

2.1.1. Personal Information Form

The form consists of questions to reveal the participants’
socio-demographic characteristics (age, gender, department,
student classes, family type, place of residence, income level,
employment status smoking/alcohol habit, chronic disease
status) and mobile phone usage status (daily mobile phone
usage time, the purpose of using the phone) (3,4,7).

2.1.2. Nomophobia Scale (NS)

The scale developed by Yildirim and Correira (6) to measure
the nomophobia scores of individuals was adapted to
Turkish by Yildirim et al. (20). This 7-point Likert type scale
(1=strongly disagree, 7=strongly agree) consists of 20 items.
The scale consists of four subscales: not being able to
access information, losing connectedness, not being able to
communicate, and giving up convenience. The scores range
from 20 to 140. The average score of 20 points and below is
considered as the absence of nomophobia, the average score
of 20-60 is considered as low-level nomophobia, the average
score of 60-100 is considered as moderate nomophobia, and
the average score of 100 points or more is considered as
severe nomophobia. The reliability coefficient of the Turkish
version of the scale was calculated as .92 for the whole scale,
and .94, .74, .and .91 for the subscales, respectively.

2.1.3. Toronto Alexithymia Scale-20 (TAS-20)

First developed by Bagby et al. in 1992, the scale was later
revised and finalized as a 20-item scale. The validity and
reliability analyses of the Turkish version of TAS-20 were
performed by Kose et al. (21). In this 5-point Likert type scale
(“Never,” “Rarely,” “Sometimes,” “Often,” and “Always”),
respondents are asked to select the most appropriate
option for themselves. The three subscales of the scale are
as follows: difficulty in identifying feelings (TAS-1; 7 items);
difficulty in expressing feelings (TAS-2; 5 items); expressive
thinking (TAS-3; 8 items). Cronbach’s alpha values of the
subscales are 0.82, 0.75, and 0.72, respectively. In this study,
they were calculated as 0.82, 0.68, and 0.70. The maximum
score is 100 while the minimum is 20. High scores indicate a
high alexithymia level.

2.2. Ethical Consideration:

Written permission was obtained from the Giresun University
Clinical Research Ethics Committee (KAEK:2019-26) and the
Dean’s Office. As required by the Helsinki Declaration, the
students were informed about the research with a document
attached to the scales. The data were collected by the
researchers in the first 20 minutes of the lessons by the face-
to-face interview method.

Clin Exp Health Sci 2022; 12: 46-52

47

DOI: 10.33808/clinexphealthsci.781664



Are Nomophobia and Alexithymia Related?

| Original Article |

2.3. Statistical Analysis

The data were analyzed with the SPSS-22 package program
and error checks, tables, and statistical analyses were
performed. The dependent variables of the study were
Nomophobia, TAS-20, TAS-1, TAS-2, and TAS-3 scores.
The independent variables were socio-demographic
characteristics and smartphone usage. For descriptive
statistics, percentages, medians, and min-max values were
calculated. The chi-square test was used for categorical
data, and the Kolmogorov Smirnov test was used to test the
suitability of the data for normal distribution. Based on the
normality analysis, Student’s T-test/Mann Whitney-U or One-
Way ANOVA/Bonferroni correction Kruskal-Wallis tests were
performed. Means were expressed with standard deviation
(mean £ SD), and statistical significance was set at p <0.05.

3. RESULTS

The mean age of the students was 20.63 + 1.87 (17-38), and
13.8% of them were male. 62.4% were nursing students (the
ratio is similar to the school average). 2.7% had divorced
parents. 11.7% spent most of their lives in rural areas. 4.8%
stated that they were currently employed (Table 1).

Table 1. Socio-demographic characteristics of students (N = 530)

Variable Characteristics  Number (n) Percent (%)
Gender Male 73 13.8
Female 457 86.2
Department Nursing 331 82.1
Midwifery 199 15.2
1.class 150 28.3
Students classes 2.class 144 27.2
3.class 119 22.5
4.class 117 221
Family type Nuclear 437 82.5
Extended 79 14.9
Fragmented 14 2.6
Place of residence Village 62 11.7
Town 190 35.8
Province 278 52.5
Employment status Employed 25 4.7
Not employed 505 95.3
Income level perception Low 73 14.1
(n=519) Moderate 434 83.6
High 12 23
Smoking habit Yes 60 113
No 470 88.7
Alcohol habit Yes 15 2.8
No 515 97.2

In the study, the participants’ perceptions of themselves
were also evaluated. As a result of this evaluation where they
answered multiple questions, it was found that 96.3% found
themselves fair, 92.8% responsible, 93.8% open to new ideas,
88.6% confident, 81.9% determined, 79.9% inquisitive, 86.2%
questioning, 70.6% creative, and 69.5% willing to take risks.

Participants reported that they use their mobile phones for
an average of 5.46 = 3.14 hours a day. Of the participants,
62.1% stated that they use their mobile phones to connect
to social networks, 5.9% to listen to music, 43.3% to make
a phone call, 72.9% to text on WhatsApp, 35% to watch
movies, 34.7% to text messages, 39.1% to connect to the
Internet, and 22.7% to play games.

As can be seen in Table 2, The TAS-20 score average of
the participants in this study was 52.64+10.49 (min-
max:25.00-83.00). For nomophobia, the average score is
76.83+25.00 (20.00-140.00). The reliability values of the
scales used in this study are high, except for the externally
oriented thinking sub-dimension of TAS-20 (Table 2).

Table 2. Mean, standard deviation, and reliability values of
nomophobia and its subscales and TAS-20 and its subscales

Scales MeantSD  Min-Max Cronbach
alpha

Nomophobia 76.83+25.00  20-140 0.92

Not being able to access 16.7445.90 4-28 0.80

information

Losing connectedness 19.10+7.96 5-35 0.82

Not being able to 26.30+9.47 6-42 0.91

communicate

Giving up convenience 15.0743.30 5-25 0.90

Toronto alexithymia 52.94+10.49 25-83 0.78

scale-20

Difficulty in identifying 17.72+5.87 7-35 0.82

feelings

Difficulty in expressing 13.9743.74 5-25 0.63

emotions

Expressive thinking 23.05+4.24 11-25 0.31

As can be seen in Table 3, the nomophobia scores of female
students, third-year students, and those who spent most of
theirlivesin urban areas are higher and statistically significant
(p<0.05). Also, the TAS-20 scores of nursing students and
students with chronic diseases are higher (p<0.05). It
was found that smoking, alcohol use, membership in any
association or club, or participation in social activities did not
make a significant difference in terms of both nomophobia
and TAS-20 scores.

In addition, it was investigated whether some socio-
demographic characteristics led to any differences in
terms of NS grouping (no nomophobia, low-moderate-
severe level of nomophobia). It was found that none of the
variables (sex, department, year at university, marital status,
family type, whether they lived in urban or rural areas,
employment status, smoking status, alcohol use, having any
chronic disease, being a member of an association or club,
participating in social activities) led to a difference (p>0.05).

As can be seen in Table 4, there is a very weak positive
correlation between the duration of daily telephone usage
and nomophobia (r=0.148, p<0.01). In addition, a weak level
positive correlation was found between nomophobia and
alexithymia scores (r=0.321, p<0.01).

Clin Exp Health Sci 2022; 12: 46-52

48

DOI: 10.33808/clinexphealthsci.781664



Are Nomophobia and Alexithymia Related?

| Original Article |

Table 3. Distribution of the participants’ mean scores of nomophobia and TAS-20 according to socio-demographic characteristics (N = 530).

Nomophobia TAS-20
Socio-demographic characteristics MeanzSD Test/p Value MeanSD Test/p Value
Mean Rank Mean Rank
Gender Male 226.62 U=13842.50 284.75 U=15275.00
Female 271.71 p=0.019 262.42 p=0.247
Department Nursing 268.50 U=31942.00 277.27 U=29040.00
Midwifery 260.51 p=0.561 245.93 p=0.022
1.class 261.42 261.63
Students classes 2.class 232.97%F KW=11.77 257.71 KW=1.804
3.class 284.87° 281.61
4.class 291.07° p=0.008 263.65 p=0614
Familiy type Nuclear 76.44+25.43 52.57+10.11
Extended 79.104£22.19 F=0.380 53.43+11.53 F=0.485
Fragmented 76.35+27.26 p=0.684 50.64+15.74 p=0.616
Place of residence Village 71.53+27.34 50.66110.27
Town 75.73+25.18 F=2.426 52.24+10.55 F=1.917
Province 78.77+24.19 p=0.089 53.37+10.49 p=0.148
Employment status Employed 74.28+28.19 U=0.572 53.92+8.84 U=1.881
Not employed 76.96124.85 p=0.601 52.58+10.57 p=0.536
Income level perception Low 71.10424.51 53.43+11.12
(n=519) Moderate 77.78+24.90 F=2.370 52.47+10.40 F=0.328
High 73.33+24.60 p=0.095 51.50+12.24 p=0.720
Chronic diseases Yes 77.92427.82 t=0.337 56.07+10.78 t=2.543
No 76.71+24.69 p=0.736 52.26110.40 p=0.011

*Groups with difference caused according to the Independent-Samples T test/ Mann Whitney U Test-One-Way ANOVA/Kruskall Wallis test. *><%¢ Tukey HSD

Table 4. The relationship between the participants’ age and daily telephone usage time and nomophobia and TAS-20 scores* (N=530)

TimeDaily telephone

S Nomophobia TAS-1°
Age r 1 -0.046 -0.065 -0.049 -0.060 -0.047 0.009
p - 0.299 0.137 0.255 0.165 0.277 0.828
Daily telephone ~ r -0.046 1 0.148%* 0.058 0.075 0.017 0.042
usage p 0.299 - 0.001 0.188 0.087 0.695 0.345
Nomophobia r -0.065 0.148** 1 0.321%* 0.334** 0.256** 0.174**
p 0.137 0.001 - 0.001 0.001 0.001 0.001

*Pearson correlation analysis, °: Difficulty in Identifying Feelings, °: Difficulty in Expressing Feelings, <: Expressive Thinking

4. DISCUSSION

The number of studies on nomophobia has increased
particularly recently. There is also a plethora of studies on
alexithymia. Most of these studies have focused onindividuals
with a health problem whereas some have focused on
individuals with no health problems. However, to the best
of our knowledge, no study has been conducted to explore
the relationship between nomophobia and alexithymia in
health professionals or prospective health professionals.
But it should be noted that addiction to smartphones
might cause emotional blunting in health professionals or
students to become health professionals, which can lead
to irreparable delays or disruptions in the patient care they
provide. This study, which aimed to determine whether there
was a relationship between nomophobia and alexithymia

in nursing and midwifery students and the effect of socio-
demographic characteristics on the two, was conducted with
530 volunteer participants.

It was found that the nomophobia scores of the participants
were at a moderate level, that they spent approximately 5.5
hours a day with their smartphones, and that they mostly
used their mobile phones to connect to social networks.
Hosgor et al. found that students of vocational schools of
health services spent 1-4 hours with their smartphones
and that students felt the need to check their phones as
soon as they woke up (22). In another study conducted with
university students, it was found that 55% of the students
were nomophobic, spent an average of 6.43 hours a day with
their smartphones, and their nomophobia levels negatively
affected their academic achievements (23). Individuals
overusing technological devices face the danger of becoming
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addicted to them and even develop a phobia when they are
deprived of them. They also waste an important part of the
day, which is a fact supported by various studies. Bilgic et
al. found that nursing students felt the need to carry their
smartphones with them constantly, that they felt bad when
they did not have their phones with them, that they saw
their phones as an object reflecting their identity, that they
learned from their phones much easier, that they believed
that their phones were important for them to socialize and
have fun and that they admitted that they were addicted to
their phones (24). Besides, Kalaskar found that those who
spent 5-6 hours a day on their smartphones were more
prone to anxiety, sleep disorders, stress, and apathy (25).
In this study, which aimed to determine whether socio-
demographic characteristics led to any difference in terms
of nomophobia, it was found that the nomophobia scores of
female students, third-year students, and those who spent
most of their lives in urban areas were higher. On the other
hand, considering the sex variable, some studies reported
that men are more nomophobic (26,27) while some other
studies reported that women are more nomophobic (28,29).
Some studies reported that sex is not significant in terms of
being nomophobic (30-32). Although the present study found
no difference in terms of nomophobia between midwifery or
nursing students, Hosgor et al. found a difference between
nomophobia and students’ departments (22). Considering
other socio-demographic variables, Yorulmaz et al. found
that year at university did not create a difference in terms of
nomophobia, which is not consistent with this study, while
they found that living in urban areas created a difference in
terms of nomophobia, which is consistent with this study (30).
Another study conducted with university students reported
that none of the variables of age, sex, and education level
made a difference in terms of smartphone addiction (33).

In terms of alexithymia, which is the other dependent
variable of the present study, it was found that the mean
of the participants’ scores from TAS-20 was close to half of
the total score from the scale. It was also determined that
the mean alexithymia scores of nursing students and those
having a chronic disease were higher. However, none of the
variables of sex, year at university, family type, whether
they lived in urban or rural areas, employment status, and
perceived income level were found to lead to any difference
in terms of alexithymia. In their study that examined the
alexithymia levels of nursing students in terms of various
variables, Aksoy and Coban found that the alexithymia
scores of the participants were at a moderate level, which is
consistent with this study, and that sex and perceived income
level did not lead to any differences, which is also consistent
with this study, but year at university and participation in
social activities led to differences, which is inconsistent with
this study (34). In the study, a positive correlation was found
between nomophobia and smartphone usage duration.
In the literature, some studies found a similar correlation
(35,36) while some did not (22,37).

The findings of this study showed that the levels of
nomophobia and alexithymia of nursing and midwifery

students were related. Our research contributes to the
literature as it is the first research that “examines the
relationship between nomophobia and alexithymia in
students nursing and midwifery”, and we suggest that the
results of this study will guide other researchers for further
studies. In the literature, the positive relationship between
nomophobia and alexithymia was mentioned in the study
conducted by Yavuz et al. with 1817 adolescents (38). Ozen
and Topgu, who conducted research on medical students,
also reported a positive relationship between nomophobia
and alexithymia (39). In this context, we suggest that the
research be conducted in order to show whether there is
a similar relationship with other students receiving health
education. In the same way, it is considered important to
conduct similar studies on healthcare workers. Because
Bragazzi et al. describe nomophobia as a condition that
should be included in the DSM-V criteria and psychotherapy
— pharmacotherapy should be applied (40). The relationship
between nomophobia and alexithymia is seen asimportantin
the context of behavioral addictions. Based on the results, it
is considered that both situations will cause negative effects
both in personal life and in the professional process, and it
is thought that early detection will be again on an individual
and social basis.

5. CONCLUSION

Nomophobia scores of the participants were found to be at
a moderate level. The mean of the scores obtained by the
participants from the alexithymia scale was close to half of
the mean score to be taken from the scale. No significant
difference was found between many socio-demographic
characteristics and nomophobia groupings (low, moderate,
severe). It was determined that being a female student, is a
third-year student, and having spent most of the life in urban
areas created a significant difference in terms of nomophobia
mean scores while being a nursing student and having a
chronic disease created a significant difference in terms of
alexithymia mean scores. The study concludes that there is
a positive correlation between nomophobia and alexithymia
scores. It is aimed that nurses/midwifery who have effective
and important functions in service have sensory integrity
and reflect this to care. On the other hand, the fact that
the nursing and midwifery students are free from the
negative effects of the mobile devices will help the patient
to trust the health personnel and increase the patient nurse
interaction. In this context, it is indispensable to ensure that
nurses move away from mobile devices in order to increase
their interactions with the patient, to establish programs to
increase their sensory integrity and to ensure attendance by
making them continuous and well-being for both patient and
health personnel.
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ABSTRACT

Obijective: Alcea genus belongs to Malvaceae family and this genus is represented by 85 taxa in the world and 21 taxa in the Flora of Turkey.
The flowers of Alcea genus contain plenty of mucilage and are used for the treatment of respiratory diseases such as asthma and cough.
Alcea dissecta is known as ‘Govik, Hiro, Hero’ in Turkey, and the flowers and leaves of this species have been used in the treatment of asthma,
injury, colds, and gastrointestinal diseases in Turkey. To the best of our knowledge, there is no report on the effect of extraction methods on
the biological activity of this plant. In addition, although this species is being used as a medical plant, there is no study of the antioxidant, anti-
urease, esterase, and anticholinesterase activity of the plant. Therefore, the aim of this study was to evaluate in vitro antioxidant, anti-urease,
esterase, anticholinesterase activities of Alcea dissecta using a variety of extracts.

Methods: The antioxidant activities of different extracts were examined by DPPH, ABTS, FRAP, and CUPRAC methods. The total phenolic
compounds contained in the extracts were determined using the Folin-Ciocalteu reagent (FCR) method. Anti-urease and anticholinesterase
activities of different extracts were evaluated by indophenol and Ellman methods respectively. In addition, esterase activities of plant extracts
were determined.

Results: In the present study, ethanol:water (1:1, v/v) and chloroform extracts obtained maceration method showed stronger DPPH and ABTS
radical scavenging activity than other extracts. The chloroform extract obtained Soxhlet method was found to have higher FRAP and CUPRAC
values than other extracts. It was also found that the ethanol extract obtained maceration method showed the most potent anti-urease and
anticholinesterase activity. According to the results, the strongest inhibitory effect on both hCA | and Il isoenzymes was shown by the petroleum
ether extract obtained Soxhlet method.

Conclusion: As a result, it was determined that different plant extracts have antioxidant, anti-urease, esterase, anticholinesterase activities. In
addition, the data obtained from this study will shed light on future research on the biological activities of this species.

Keywords: Alcea dissecta, biological activity, medicinal plant

1. INTRODUCTION

Medical plants have gained considerable importance in the
food and pharmaceutical industries due to their therapeutic
properties (1). Phenolic and flavonoid compounds found in
medicinal plants are known to be effective in the treatment
of diseases caused by oxidative stress. Therefore, a great
number of scientific studies on medicinal plants and extracts/
compounds from these plants have increased during recent
years (2). It is now known that gastric and duodenal ulcers
are commonly caused by Helicobacter pylori. This organism
releases urease that converts urea into ammonia. This
enzyme produces an alkaline environment that makes it
suitable for bacterial growth and the manifestation of the

disease (3). For the past 20 years, the recommended first-line
therapy for H. pylori eradication consisted of a combination
of a proton pump cell inhibitor, omeprazole, and antibiotics
including amoxicillin and clarithromycin. However, the
increased H. pylori resistance of these antibiotics (especially
clarithromycin) has made this treatment an unattractive
option (4). In recent years, numerous studies have been
carried out on the anti-urease activity of plant extracts,
partially purified fractions, and natural compounds (5).

Alzheimer’s disease is a chronic neurodegenerative disease
that prevents memory, speech, problem-solving, and daily
activities. One way to treat Alzheimer’s disease is to inhibit

Clin Exp Health Sci 2022; 12: 53-60
ISSN:2459-1459

Copyright © 2022 Marmara University Press
DOI: 10.33808/clinexphealthsci.787845


https://orcid.org/0000-0001-8475-6478
https://orcid.org/0000-0001-8748-7269
https://orcid.org/0000-0001-7850-6456
https://orcid.org/0000-0003-0603-5100
https://orcid.org/0000-0002-1375-7673

In Vitro Biological Activities of A. dissecta

| Original Article |

the acetylcholinesterase (AChE) enzyme, which is responsible
for ACh hydrolysis. In addition to Alzheimer’s disease, AChE
inhibition is considered promising for dementia, myasthenia
gravis, glaucoma, and Parkinson’s disease. The number
of studies on the use of medicinal plants as an inhibitor of
acetylcholinesterase, which is important in Alzheimer’s
disease, has increased in recent years (6, 7).

Carbonic anhydrases (CAs, EC 4.2.1.1) as ubiquitous
widespread metalloenzymes catalyze the crucial reaction
for all living organisms: the hydration process of CO, to HCO,
—and H* (8, 9). Fifteen isoenzymes of CA encoded from the
o-CA gene family have been identified and characterized
for human beings as cytosolic forms (hCA 1, 1I, Ill, VII, and
Xlll), membrane-bound forms (hCA IV, IX, Xll, and XIV),
mitochondrial forms (hCA VA and VB). hCA VI isoform was
found in saliva. The three other ones (CA VIII, X, and XI)
are determined as noncatalytic ones (10). Activation and
inhibition investigations about CA catalytic activity are vital
for treating many diseases and defects (11). The inhibitors
of CA isoforms are carried out to discover and design drugs
for some diseases such as glaucoma and epilepsy. Therefore,
there is a great requirement in the pharmaceutical disciplines
to develop new therapeutic agents (12, 13).

The selection and extraction method of solvent for the
extraction of plant material to determine the potential
activity of the extract is one of the most important factors
since the solvent polarity and extraction method determines
which compounds will be extracted and which will not. Thus,
in many newly studied plants, various extracts are prepared
using different extraction methods and solvents (2, 14).

Alcea genus belongs to Malvaceae family, and this genus is
represented by 85 taxa in the world and 21 taxa in the Flora
of Turkey (15, 16). Alcea dissecta is a perennial plant and
mainly grows in calcareous fields and roadside areas in the
eastern parts of Anatolia, North West Iraq, and Palestine (17).
The Malvaceae family contains high amounts of polyphenol
compounds, known as chemotaxonomic markers. Also,
cyclopropane acids not found in other families are found
in this family. The flowers of Alcea genus contain plenty of
mucilage and are used to treat respiratory diseases such as
asthma and cough (18). Alcea dissecta is known as ‘Govik,
Hiro, and Hero’ in Turkey. The flowers and leaves of this
species are used in the treatment of asthma, injury, cold and
gastrointestinal diseases in Turkey (19-21).

To the best of our knowledge, there is no report on the
effect of extraction methods on the biological activity of
this plant. In addition, although this species has been used
as a medical plant, there is no study of the antioxidant,
anti-urease, esterase, and anticholinesterase activity of the
plant. Therefore, the aim of this study was to evaluate in
vitro antioxidant, anti-urease, esterase, anticholinesterase
activities of Alcea dissecta using a variety of extracts.

2. METHODS

2.1. Identification of plant material

Alcea dissecta was collected from Tunceli province of Turkey
and taxonomically identified by Dr. Ahmet DOGAN. The
voucher specimens, representative samples of the plant
material, were archived in the herbarium of the Faculty of
Pharmacy, Marmara University, and documented with the
herbarium number of MARE:19141.

2.2. Preparation of Alcea dissecta extracts

Aerial parts of Alcea dissecta were dried at 25°C in the shade.
Dried parts of the plant were treated with a mechanical
grinder (Renas, RBT1250) for fine powder and proper weight.
The two extraction methods were performed to gain crude
extracts from the aerial parts of the plant. (i) Maceration:
Plant powder (20 g) was extracted for 72 h with the use of
petroleum ether (MP) (200 mL), chloroform (MC) (300 mL),
ethanol (ME) (400 mL) and ethanol-water (1:1, v/v) (MEW)
(400 mL). (ii) soxhlet extraction: 20 gram of plant powder
was extracted in Soxhlet apparatus (300 mL) with petroleum
ether (SP), chloroform (SC), ethanol (SE) and ethanol-water
(1:1, v/v) (SEW). Eight different extracts from the plant were
concentrated by rotary vacuum evaporator and lyophilized
device. All obtained extracts were stored at 4°C for future
analysis.

2.3. Quantification of total phenolic contents

Each extracts were prepared at 5 mg/mL concentrations.
5 uL sample from the extracts was taken in a tube and 225
pL distilled water was added on it. After this process, 5 pL
Folin-Ciocalteu reagent was diluted with distilled water (1:3,
v/v), and 15 pL of 2% sodium carbonate solution was added
to the prepared mixture. Then the mixture was placed in a
shaking water bath at room temperatures for 2 h, and the
absorbance was determined against the reference molecule
at 760 nm. 25 mg gallic acid was dissolved with water in a 25
mL flask, and a stock solution of 1 mg/mL was prepared. Then
the working solutions at different concentrations (0.05-0.40
mg/mL) were prepared by diluting this stock solution with
water. Gallic acid solutions prepared with 0.05-0.40 mg/mL
concentrations were evaluated with Folin-Ciocalteu reagent
to determine phenolic content. For the further procedures:
(i) concentrations against the absorbance were plotted, (ii) a
calibration curve was prepared, and (iii) the correct equation
was obtained. The calibration equation for gallic acid is A =
35.06x + 0.1214 (R? = 0.9966). The total phenolic contents
of the extracts were stated as mg gallic acid equivalents/g
extract (22).
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2.4. In vitro bioactivity assays

2.4.1. 2,2-diphenyl-1-picryl-hydrazyl (DPPH) radical scavenging
assay

240 pL 0.1 mM DPPH solution (9.9 mg radical was dissolved
in methanol in 250 mL flask) was added to 10 pL sample of
the extracts at 5 mg/mL, 4 mg/mL, 3 mg/mL, 2 mg/mL, 1 mg/
mL and 0.5 mg/mL concentrations. The prepared mixture
was stirred for 1 minute and placed at 25°C for 30 min. The
mixture absorbance was determined against the reference at
517 nm. The control sample was carried out under the same
conditions using 10 pL of methanol instead of experimental
and standard materials and the control sample was measured
daily. The % DPPH radical scavenging activity was calculated
by the formula:

% DPPH radical inhibition = [(A, - Al)/AO] x 100]
A,: The absorbance of the control solution

A,: Absorbance of plant extracts and standard
solutions.

IC,, is the extract/standard concentration that causes a
fifty percent reduction in the DPPH radical concentration.
The IC,, value was calculated using the correct equation
obtained by placing the % radical scavenging activity against
the concentrations studied. The data gained from the
investigation was given as IC50=mg/m L. The investigation was
performed three times, and the averages of the data and
standard deviation were calculated (23).

2.4.2. 2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonate) radical
cation (ABTS*) scavenging assay

The 7 mM ABTS ammonium salt (0.38 g of ammonium salt
was dissolved in a 100 mL flask with water) and reacted
with 2.45 mM potassium peroxidisulfate (0.066 g potassium
peroxidisulfate was dissolved in a 100 mL flask with water)
for 12 hours at room conditions for preparing ABTS* stock
solution. Then the ABTS* stock solution was diluted with
water at 734 nm to prepare 0.70 (+0.02) absorbance working
solution. 50 pL of extracts were prepared at 5 mg/mL
concentrations, then 50 pL of ABTS* working solution and 150
uL distilled water were added to the prepared extracts. The
mixture absorbance was determined against the reference at
734 nm for 6 min. The control sample was prepared under
the same conditions with the use of 50 pL distilled water
instead of experimental and standard materials. 10 mM stock
trolox solution was prepared to obtain trolox standard curve
equation. Then, working solutions with 1 mM, 0.8 mM, 0.6
mM, 0.5 mM, 0.4 mM and 0.2 mM were prepared by diluting
the stock solution with 75 mM phosphate buffer (pH 7.4). The
control sample was measured daily. ABTS radical scavenging
determination was applied to trolox solutions prepared at
different concentrations (0.2-1 mM). The calibration equation
for trolox is A =37.22x + 1.66 (R? = 0.9899). The results from
this study were given as mM trolox/g extract (24).

2.4.3. Ferric reducing/antioxidant power (FRAP) assay

The method of Benzie and Strain (1996) was applied to the
extracts in order to estimate the ferric reducing ability. The
FRAP reagent [25 mL 300 mM acetate buffer (pH 3.6), 2.5
mL of TPTZ solution and 2.5 mL 20 mM FeCl,-6H,0] was kept
at 37°C for 30 min. 190 pL FRAP reagent was mixed with 10
pL extract, and the mixture absorbance was determined at
593 nm after 4 min. 1 mM stock FeSO,. 7H,0O solution was
prepared to obtain the FeSO, standard curve equation.
Subsequently, working solutions of 0.4 mM, 0.2 mM, 0.1 mM,
and 0.05 mM were prepared by diluting the stock solution
with water. FeSO,. 7H,0O solutions prepared with different
concentrations were evaluated with FRAP method. For the
further procedures: (i) concentrations against the absorbance
were plotted, (ii) a calibration curve was prepared, and (iii)
the correct equation was obtained. The calibration equation
for Fe**is A=12.86x —0.006610 (R? = 0.9986). FRAP values of
the extracts were given as mM Fe?*/mg extract (25).

2.4.4. Cupric ion reducing/antioxidant power (CUPRAC)
assay

60 pL Cu(ll)x2H,0, 60 pL neocuproine, and 60 uL NH4Ac (1 M)
were mixed. Then 60 pL of the extract and 10 uL of ethanol
were added to the mixture. After the duration time of 60
min, the mixture absorbance was spectrophotometrically
measured at 450 nm. 1 mM stock trolox solution was
prepared to obtain trolox standard curve equation. Then,
working solutions with 1 mM, 0.8 mM, 0.6 mM, 0.4 mM,
0.2 mM and 0.1 mM were prepared by diluting the stock
solution with ethanol. Trolox solutions prepared with
different concentrations were evaluated with the CUPRAC
method. For the further procedures: (i) concentrations
against the absorbance were plotted, (ii) a calibration curve
was prepared and (iii) the correct equation was obtained.
The calibration equation for trolox is A = 3.055x + 0.2344 (R?
= 0.9933). CUPRAC values of the extracts were given as mM
trolox/mg extract (26).

2.4.5. Anti-urease activity assay

Stock solutions (5 mg/mL) were prepared from different
extracts obtained from the plant and these solutions were
diluted to prepare working solutions at concentrations of 2
mg/mL. Working solution (100 puL) was taken and then urease
(500 pL) was added on it. The mixture was incubated at 37°C
for 30 min. Then, 1100 pL of urea was added on this mixture
and kept in the incubator at 37°C for 30 min. R1 (1% phenol,
0.005% sodium nitroprusside) and R2 (0.5% NaOH, 0.1%
sodium hypochlorite) reagents were added to the mixture,
respectively. After the incubation period at 37°C for 2 h, the
absorbance of samples was measured at 635 nm (27).

The % inhibition of urease was calculated by the formula:
% enzyme inhibition = [(A, - A )/A,] x 100]

A The absorbance of the control solution
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A : Absorbance of plant extracts and standard solutions.

2.4.6. Anticholinesterase activity assay

Inhibition activities of acetylcholinesterase (AchE) were
measured using a microplate reader (AMR-100 Allsheng).
Acetylcholinesterase derived from electric fish and
acetylthiokolin iodide was used as enzyme and substrate,
respectively. Yellow-colored 5,5-dithiobis — (2-nitrobenzoic
acid) (DTNB) was used for the measurement of the activity.
As a control, ethanol and galantamine, the alkaloid type drug
isolated from the galanthus plant, were used as controls.

AChE % Inhibition Test: AChE (20 pL) and different
concentrations of extracts (20 uL) were added to phosphate
buffersolution (pH8,0.1 M, 40 pL). This mixture was incubated
at 25°C for 10 min. After incubation, DTNB (100 uL) and Acl
(20 pL) as substrate were added to the mixture. The same
procedure was applied to the galantamine used as standard.
5-thio-2-nitrobenzoic acid was spectrophotometrically
measured at 412 nm. Anticholinesterase activity of the
extracts was calculated using the following equation as
percentage inhibition relative to control (28).

% inhibition = (Acontrol — Asample/Acontrol)x100

2.4.7. Esterase activity assay

The method was carried out to assay the esterase
activity of hCA | and Il (29). Changes of absorbance in
4-nitrophenyl acetate (NPA) to 4-nitrophenylate ion were
spectrophotometrically recorded at 348 nm at 25°C for 3
min (30). Before kinetic studies, the reference measurement
without enzyme was carried out, and then bioactivities of the
extracts were investigated. Each concentration of the extracts
was examined three times. % Activity (%) — [Inhibitor] graphs
were determined for the extracts (31).

2.5. Statistical analysis

The antioxidant, anticholinesterase and anti-urease
experiments were done in triplicates, and all data were shown
as mean £ SD. The data were analyzed by Graphpad Prism 5
program. Statistical differences between the experimental
groups were analyzed using one-way analysis of variance
(ANOVA) followed by Tukey’s Multiple Comparison test.
Mean values were considered statistically significant when
p<0.05.

3. RESULTS

3.1. In vitro evaluation of biological activities

3.1.1. Total phenolic contents

The total phenolic contents of different extracts were analyzed
and presented in Table 1. The ethanol:water (1:1, v/v) and
chloroform extracts prepared using the Soxhlet method
were determined to contain higher phenolic contents than

other extracts. In addition, chloroform and ethanol extracts
obtained from the maceration method exhibited higher total
phenolic contents than other extracts. When we compare
extraction techniques and extracts, it was found that the
maceration chloroform and ethanol extracts had the highest
amount of phenolic content and maceration was the best
method for total phenolic contents.

Table 1. Total phenolic contents of different extracts from Alcea
dissecta.

Phenolics (mg GAE/g extract)
Samples

Soxhlet Maceration
Petroleum ether 4.520.2 4.410.11
Chloroform 4.910.01 12.840.12
Ethanol 3.3:0.42 9.8+0.2
Ethanol:water (1:1, v/v) 5.8+0.7 4.7+0.3

Values are mean of triplicate determination (n = 3) + standard deviation;
GAE-Gallic acid equivalents.

3.1.2. In vitro antioxidant activity

The antioxidant activities of different extracts of the plant
were shown in Table 2. The maceration ethanol:water (1:1,
v/V) (IC,: 0.09 mg/mL) and Soxhlet (IC, : 0.13 mg/mL) extracts
showed the strongest DPPH free radical scavenging activity.
The petroleum ether extracts obtained from two extraction
methods showed the lowest DPPH free radical scavenging
activity. As shown in Table 2, the radical scavenging DPPH
activities of all extracts showed lower than that of ascorbic
acid (IC_;: 0.004 mg/mL) and butylated hydroxyanisole (BHA)
(IC,,: 0.006 mg/mL).

The chloroform, ethanol, and ethanol:water extracts
obtained from the Soxhlet method were found to have very
close ABTS radical cation scavenging activity each other.
When the results of all extracts were compared, it found that
maceration chloroform extract (23.4 mM trolox/g extract)
exhibited the highest ABTS radical cation scavenging activity.
The petroleum ether extracts prepared using two extraction
methods did not show ABTS radical cation scavenging activity
in this study.

In the Soxhlet method, chloroform extract (0.47 mM Fe*/mg
extract) showed stronger ferric reducing activity than other
extracts. In maceration method, ethanol:water (1:1, v/V)
extract (0.42 mM Fe?*/mg extract) showed the highest ferric
reducing activity. The petroleum ether extracts obtained
from two extraction methods had the lowest ferric reducing
activity. When the results of all extracts were compared,
it was found that all extracts prepared by Soxhlet and
maceration method exhibited close ferric reducing activity.

In Soxhlet method, chloroform (0.092 mM trolox/mg
extract) and ethanol:water (1:1, v/v) (0.084 mM trolox/
mg extract) extracts showed stronger cupric reducing
antioxidant activity than other extracts. In maceration
method, ethanol:water (0.075 mM trolox/mg extract)
and chloroform (0.057 mM trolox/mg extract) extracts
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exhibited the highest cupric reducing antioxidant activity. The results obtained from this study showed that maceration
The petroleum ether extracts obtained from two extraction and Soxhlet extraction techniques are the most suitable
methods had the lowest cupric reducing antioxidant activity. method to get the most powerful DPPH/ABTS and FRAP/
When the results of the CUPRAC assay were examined, CUPRAC activities. It was also found that chloroform was
the all extracts showed lower cupric reducing antioxidant the most suitable solvent for obtaining high ABTS, FRAP, and
activity than BHA compounds. CUPRAC values.

Table 2. Effects of extracting solvents/methods on the antioxidant activity of Alcea dissecta extracts.

FRAP assay (mM Fe*'/mg CUPRAC assay (mM trolox/
extract) mg extract)

DPPH (IC,;: mg/mL) ABTS (mM trolox/g extract)

Samples

Soxhlet Maceration Soxhlet Maceration Soxhlet Maceration Soxhlet Maceration
Petroleum ether 0.61+0.0%* 0.65+0.0%* NA NA 0.09£0.01 0.08+0.03" 0.025+0.05°  0.020+0.02"
Chloroform 0.24+0.0** 0.41+0.0°* 2.6+0.1* 23.440.6° 0.4740.02" 0.26+0.02" 0.092+0.03" 0.057+0.07"
Ethanol 0.19+0.0%* 0.47+0.0** 2.7+0.2" 1.3£0.3" 0.22+0.03" 0.15+0.04 0.038+0.02° 0.0330.05"
Ethanol:water (1:1, v/v) 0.13£0.0™* 0.09+0.0%* 2.8+0.3" 2.6+0.5" 0.3210.04 0.42+0.01° 0.08410.07° 0.075£0.01"
Ascorbic acid 0.004+0.9 0.004£0.9 1340.1° 13+0.1°
BHT 1.1£0.12 1.1£0.12
BHA 0.006+0.062 0.006+0.062 1.6210.12 1.620.12

BHA: butylated hydroxyanisole; DPPH: 2,2-diphenyl-1-picrylhydrazyl; CUPRAC: cupric ion reducing/antioxidant power; FRAP: ferric reducing antioxidant power;
ABTS: 2,2-azinobis-(3-ethylbenzothiazoline-6-sulphonic acid); BHT: butylated hydroxytoluene; NA: not activity; Values are mean of triplicate determination (n
= 3) # standard deviation; * P < 0.05 compared with the positive control

3.1.3. Anti-urease activity 3.1.4. Anti-cholinesterase activity

The percentage of inhibition of urease enzyme at 12.5 ug/ The percentage of cholinesterase enzyme inhibition at 500
mL concentration of different extracts was determined by ug/mL concentration of different extracts was determined
using the indophenol method, and the results were shown by using the Ellman method, and the results are shown in
in Table 3. In Soxhlet method, ethanol:water (1:1, v/v) Table 4. In the Soxhlet method, ethanol:water (1:1, v/v)
(21.66%) and ethanol (7.91%) extracts showed stronger (80.89%) and ethanol (73.81%) extracts exhibited a higher
anti-urease activity than other extracts. In maceration percentage of inhibition of cholinesterase enzyme than
method, ethanol (38.59%) and ethanol:water (1:1, v/v) other extracts. In maceration method, ethanol (94.66%)
(19.87%) extracts exhibited the highest anti-urease activity. ~ and ethanol:water (1:1, v/v) (69.51%) extracts showed the
The petroleum ether and chloroform extracts obtained from strongest anticholinesterase activity. The Soxhlet petroleum
Soxhlet and maceration methods did not show anti-urease ether and maceration petroleum ether and chloroform
activity in this study. Comparing the activity results of allthe ~ extracts did not show cholinesterase inhibitory activity.

extracts, it was found that maceration ethanol extract had When the results were compared, it was determined that
the strongest anti-urease activity, and all extracts showed ~ the maceration ethanol and Soxhlet ethanol:water (1:1,
lower activity than thiourea compounds (76.05%). In the v/v) extracts had anticholinesterase activity very close to
present study, the maceration ethanol method/solvent was the galantamine compound (85.10%, 200 pg/mL). In the
the most suitable solvent and method to get the strongest present study, maceration ethanol methods/solvents were
anti-urease activity. the most suitable solvent and method to get the strongest

anticholinesterase activity.

Table 3. Urease inhibitory activity of different extracts from Alcea
dissecta. Table 4. Anticholinesterase activity of different extracts from Alcea

dissecta.
Urease inhibition (%) (12.5 ug/mL)
Enzyme inhibition (%) (500 ug/mL)

Samples Soxhlet Maceration Samples Soxhlet Maceration
Petroleum ether NA NA Petroleum ether NA NA
Chloroform NA NA Chloroform 33.78+2.08" NA
Ethanol 7.9142.04° 38.59+0.7 Ethanol 73.81£0.77° 94.6610.59"
Ethanol:water (1:1, v/v) 21.66+0.5° 19.87+0.34 Ethanol:water (1:1, v/v) 80.89+2.36" 69.51+0.92"
Thiourea 76.0520.60 76.0520.60 Galanthamine (200 pg/mL) 85.10:0.14 85.10:0.14
Values are mean of triplicate determination (n = 3) + standard deviation; * P Values are mean of triplicate determination (n = 3) + standard deviation; * P
< 0.05 compared with the positive control; NA: not activity < 0.05 compared with the positive control; NA: not activity
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3.1.5. Esterase Activity

It has been reported that carbonic anhydrase inhibitors have
potential usages in eye disorders treatment, osteoporosis,
diuretic, anti-obesity, and anticancer agents. It was reported
that CA activity in rat erythrocytes was significantly decreased
exposed to naringenin, a natural flavone. In addition, it is
known that the extracts containing polyphenols and flavones
obtained from various plants and fungal species inhibit the
activities of CA | and Il (9). Inhibitory effects of the different
extracts from Alcea dissecta on hCA | and Il were determined
for the first time in this study. Bioactivities of the extracts
against hCA | and Il were performed using the esterase
activity method. In the maceration method, petroleum ether
extract showed a strong inhibitory effect on both hCA I (IC,:
0.008 mg/mL) and Il (IC_: 0.025 mg/mL) isoenzymes. The
chloroform extract did not show an inhibitory effect on hCAI,
but this extract showed a stronginhibitory effect on hCAI(IC, :
0.01 mg/mL) enzyme. In addition, ethanol and ethanol:water
(1:1, v/v) extracts did not show an inhibitory effect on both
hCA | and Il isoenzymes. In Soxhlet methods, petroleum
ether extract showed a strong inhibitory effect on both hCA
I (IC,,: 0.003 mg/mL) and Il (IC,: 0.015 mg/mL) isoenzymes.
The chloroform extract did not show an inhibitory effect on
hCA 1, but this extract showed a strong inhibitory effect on
hCA I (IC,: 0.028 mg/mL) enzyme. The ethanol:water (1:1,
v/v) extract exhibited moderate inhibitory effect on both hCA
I (IC,,: 0.105 mg/mL) and Il (IC,: 0.512 mg/mL) isoenzymes.
In addition, ethanol extract did not show an inhibitory effect
on both hCA | and Il isoenzymes. According to the results, the
strongest inhibitory effect on both hCA | and Il isoenzymes
was shown by Soxhlet petroleum ether extract. The effects
of different extracts on the hCA isoenzymes are summarized
in Table 5.

Table 5. Esterase activity of different extracts from Alcea dissecta
on hCAland Il

IC.. (mg/mL)

Samples =

hCA | hCA Il
Maceration petroleum ether 0.008 0.025
Maceration chloroform 0.01 NA
Maceration ethanol NA NA
Maceration ethanol:water (1:1, v/v) NA NA
Soxhlet petroleum ether 0.003 0.015
Soxhlet chloroform 0.028 NA
Soxhlet ethanol NA NA
Soxhlet ethanol:water (1:1, v/v) 0.105 0.512

Values are mean of triplicate determination (n = 3) + standard deviation;
NA: not activity

4. DISCUSSION

Some reports on the biological activities of some Alcea
species have been previously presented. Antioxidant and
antimicrobial activities of dichloromethane, methanol, and
water extracts from aerial parts (leaves, flowers, stems,
roots) of Alcea setosa were investigated. According to the

results, it was found that methanol extract from the leaves
of the plant had higher DPPH radical scavenging (1 mg/mL,
72%) activity than other extracts. It was also found that
these extracts did not show antimicrobial activity against
Pseudomonas aeruginosa CMUL 241, Escherichia coli CMUL
577, Staphylococcus aureus CMUL 491, Candida albicans
ATCC 10231 strains (32). In another study, it was found that
methanol extract from Alcea rosea aerial parts showed
strong and selective cytotoxic activity on HelA (ICSO: 14.48
ug/mL) cells and C6 cell lines (37.63 pg/mL) (33). As a result
of the in vivo experiment of water extract from flowers of
Alcea aucheri, this extract has been disclosed to have strong
anxiolytic and sedative properties (34). The antioxidant
activities of flower, seed, and leaves methanol extracts
from Alcea hyrcana were investigated by DPPH, nitric oxide,
hydrogen peroxide, ferrous chelating, reducing power, and
hemoglobin induced linoleic acid methods. In this study,
leaves extract showed strong ferrous chelating (IC,: 0.11
mg/mL) and nitric oxide (IC,: 0.45 mg/mL) radical activity
as well as seed extracts were found to have strong DPPH
(IC,,: 421 pg/mL) and hydrogen peroxide (IC,: 160.6 pg/
mL) activity including, total phenolic contents (68.9 mg gallic
acid/g extract) (35).

Total phenolic content and antioxidant activity of methanol
extract from flowers of Alcea pallida were investigated,
and the amount of phenolic content of the flower extract
was determined as 2.82 mg GAE/g extract. In addition, this
extract showed strong ABTS (83.68 umol trolox/g extract)
radical cation scavenging activity (36).

Unlike the above studies, to date, there have been no reports
in the literature on the antioxidant, esterase, anti-urease,
and anticholinesterase activity of Alcea dissecta. Therefore,
the purpose of this study was to evaluate for the first time
in vitro biological activity of this species’ extracts obtained
using different extraction methods. When the biological
activities of Alcea dissecta plant were compared with other
Alcea species, as in other species, it was found that polar
(especially the ethanol: water and ethanol) solvent has been
found to exhibit strong biological activity and total phenolic
contents.

5. CONCLUSION

It is important to select an appropriate extraction technique
to standardize plant products and phytochemical analysis.
When different extraction methods and different solvents are
used, different compounds are obtained, and in this case, the
biological activity of the plants changes. In this study, in vitro
antioxidant, esterase, anti-urease and anticholinesterase
activities of different extracts from A. dissecta aerial parts
were first time investigated. According to the results of this
study, maceration ethanol:water (1:1, v /v) and chloroform
extracts showed stronger DPPH and ABTS radical scavenging
activity than other extracts. The soxhlet chloroform extract
was found to have higher FRAP and CUPRAC values than
other extracts. It was also found that the maceration
ethanol extract showed the most potent anti-urease and
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anticholinesterase activity. According to the results, the
strongest inhibitory effect on both hCA | and Il isoenzymes
was shown by Soxhlet petroleum ether extract. Therefore,
different extracts from this species may be a natural resource
candidate for the pharmaceutical and food industry due to
their antioxidant, anticholinesterase, anti-urease, esterase
activities.

Conflict of interest: The authors declare no conflict of
interest regarding the publication and dissemination of the
information provided herein.
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ABSTRACT

t-test.

significant (p<0.001).

positively affecting life satisfaction.

-

Obijective: This research was conducted to evaluate the effectiveness of a psychoeducation program given to international nursing students
receiving education in the nursing department of a public university to improve their healthy lifestyle behaviors and life satisfaction.

Methods: The research was designed based on the single-group pretest-posttest model. The research sample consisted of 68 international
students enrolled in the university’s nursing department in the 2016-2017 academic year. Data were collected using the introduction form,
Healthy Lifestyle Behaviors Scale, and Life Satisfaction Scale. Pre-education and post-education scores were compared using the dependent

Results: The total Healthy Lifestyle Behaviors Scale score and subscale scores significantly increased after the program (p<0.001). The score
obtained from the Life Satisfaction Scale was 20.1+4.6 before the program and 25.9+3.9 after the program, and this increase was statistically

Conclusion: The psychoeducation program given to international students effectively ensures that students gain healthy lifestyle behaviors,

Keywords: International student, psychoeducation, healthy lifestyle, life satisfaction, nursing

1. INTRODUCTION

Migration from abroad to Turkey for educational purposes
has increased with the Examination for International
Students (1). In Turkey, international students have been
taken as a political sphere since the early 1990s. According to
international students, studying in higher education in Turkey
provides them gain prestige and finding a job easily in their
own country. Students come to Turkey’s universities from
Azerbaijan, Cyprus, Turkmenistan, Bulgaria, etc., depending
on the intensity of the geographical and cultural relations (2).
An increasing number of students come to Turkey every year
and make efforts to remain in the higher education system
and be successful (3). During this process, students enjoy the
idea of getting into university but encounter many problems
in the social, cultural, and economic areas (1,4). In addition
to the regular problems of university students, nursing
students also encounter some problems arising from nursing
education and the hospital environment. The mental health
of nursing students is affected negatively due to the intense
theoretical content of nursing education and communication
with patients who suffer (4). With the problems faced in the
social, cultural, and economic areas, it becomes even more
difficult for international students to adapt to society. Studies

show that international students experience loneliness,
inadaptability, shyness, cultural shock, and psychological
problems (1,5,6). Moreover, they may face risky health
behaviors such as inability to make changes in their lifestyle,
lack of good stress management (future concerns, limit-
pushing behaviors, violence), inability to take responsibility
for their health (smoking, alcohol and drug use, unprotected
intercourse) or malnutrition (fast-food, poor nutrition) (1,7).

Health promotion involves using the capacity and energy
effectively, living a satisfactory life, being productive, and
using all the health-related skills (8). Primarily, it is necessary
to determine the lifestyle behaviors of international
students and organize training programs for their needs
to ensure the acquirement of healthy lifestyle behaviors
(9). Psychoeducation, one of the educational programs,
provides group environments where individuals have the
opportunity to share their problems and mutually help
and support each other by sharing their problem-coping
methods. When individuals in the group see that they have
similar problems, a strong bond develops between them;
they receive acceptance, understanding, and support from
each other and can easily realize the events in their lives with
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the feedback they receive from the group members (10).
Therefore, including international students in such a group
environment can transform their healthy lifestyle behaviors
into a lifestyle and improve their health status.

A psychoeducation program carried out in the group structure
provides benefits such as interaction, social learning, and
social support (11,12,13). This is considered important in
ensuring international nursing students gain necessary
healthy life behaviors and life satisfaction. The fact that there
is no study for foreign students in the literature is essential in
terms of the originality of our study.

Aim of the Study: This study was carried out to evaluate
the effectiveness of a psychoeducation program given to
international nursing students receiving education in the
nursing department of a public university to improve their
healthy lifestyle behaviors and life satisfaction.

Research Hypotheses

H1: The psychoeducation program given to international
students during ensures gain healthy lifestyle behaviors.

H2: The psychoeducation program is given to international
students during increases life satisfaction levels.

2. METHODS

2.1. Research Type

The quasi-experimental study was conducted in the 2016-
2017 academic year based on the single-group pretest-
posttest model.

2.2. Sample

The research population consisted of 70 international
students who were receiving education in the nursing
department of a public university health school in the 2016-
2017 academic year. The sample size was calculated a priori
using G*Power. Considering the pretest-posttest means and
standard deviations in the article taken as the reference for
the sample size (14), it was determined that 66 students
were required in the sample for Type | Error (Alpha) of 0.01
and power of 99%. The sample of the study consisted of 68
international students. Students over 18 who could easily
read and understand our language and who were willing to
participate in the study were included in the sample. During
the study, there were no students who withdrew from the
study or took a break from education.

Procedure and Application

The student participating in the study filled the personal data
form and scales in a quiet classroom environment around
a round table. A single-group, 8-session psychoeducation
program was carried out based on the pre-test and post-
test model. Each focus group session was planned to be 60

minutes. Each student was given a number. The scope of the
8-session psychoeducation program includes meeting and
determination of group rules, taking responsibility for health,
nutrition, and exercise, using interpersonal communication
and support, self-realization, stress management, and life
satisfaction. The psychoeducation program was held in 8
sessions, 60 minutes each once a week. Each session was
carried out on the days and hours determined previously
with international students, according to the session’s topic
and in line with the specified objectives. In the sessions, the
previous session was summarized in the first 10 minutes, the
plan was applied in line with the session topic for 40 minutes,
the session was evaluated, and the session was ended after
summarizing the next session in the last 10 minutes. The
content of the psychoeducation program was based on the
sub-dimensions of the Healthy Lifestyle Scale and the Life
Satisfaction Scale used in the study (15).

Sessions:

1. Meeting with the group members, introducing the group
process, explaining the session topics,
Taking Responsibility for Health,

Gaining Positive Health Behaviors: Nutrition and

Exercise,

4. Gaining Positive Health Behaviors: Using Interpersonal
Communication and Support,

Gaining Positive Health Behaviors: Self-realization,
Gaining Positive Health Behaviors: Stress Management,
Life Satisfaction,

© N o w

Evaluation of Psychoeducation Given to Improve Healthy
Lifestyle and Life Satisfaction/Termination of the Group
Session.

Sessions 4, 6, 7 lasted 90 minutes due to the long topic
contents and time-consuming activities.

2.3. Instruments

In this study, a questionnaire consisting of 19 questions
describing international students, the Healthy Life Style
Behaviors Scale (HLBS), and the Life Satisfaction Scale (LSS).

Healthy Lifestyle Behaviors Scale (HLBS)

The scale was developed by Walker, Sechrist, and Pender
in 1987 to measure one’s health-promoting behaviors
regarding a healthy lifestyle. It was adapted to Turkish by
Esin, its validity and reliability study was performed, and the
Cronbach’s alpha internal consistency coefficient was found
as 0.91. The scale is a four-point Likert-type scale consisting
of 48 items and six subscales. The score of each subscale can
be used alone, or the total score of all subscales can be used
and gives a healthy lifestyle behaviors score. The highest
score for the total scale is 192, and the lowest score is 48. A
high scale score indicates better healthy lifestyle behaviors.
All items of the scale have a positive expression, and no
items are scored reversely. The subscales of the scale are as
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follows. Self-realization: The subscale consists of 13 items,
including questions 3, 8, 11, 12, 16, 17, 21, 23, 29, 34, 37,
44 and 48. It determines one’s life goals, self-development
ability, how well they know and can satisfy themself. Health
responsibility: The subscale consists of 10 items (items 2,
7, 15, 20, 28, 32, 33, 42, 43 and 46). It determines one’s
level of responsibility for their health and how much they
participate in their health. Exercise: The subscale shows
one’s level of exercise, a constant element of a healthy life,
and consists of 5 items (4, 13, 22, 30, and 38). Nutrition: The
subscale consists of 6 items, including questions 1, 5, 14,
19, 26, and 35. It determines one’s values in choosing and
organizing meals and food selection. Interpersonal support:
The subscale determines one’s communication with their
close environment and level of continuity and consists of 7
items (10, 18, 24, 25, 31, 39, and 47). Stress management:
The subscale consists of 7 items (6, 9, 27, 36, 40, 41, and 45)
that determine one’s level of stress source recognition and
stress control mechanisms (15).

Satisfaction with Life Scale (SWLS):

University students’ general life satisfaction was measured
using the scale developed by Diener, Emmons, Larsen, and
Griffin (1985) and adapted into Turkish by Koker (1991). The
scale, which reflects how the individual evaluates his own
life, measures the perceived general life satisfaction. The
items of the scale, which has five positive items, are in seven-
point Likert type. The increase in the scores obtained from
the scale shows that the perceived general life satisfaction
also increases (16).

2.4. Data Evaluation

Descriptive data were given with mean + standard deviation,
number, and perceentage (%). The distribution of the data
was tested using the Shapiro-Wilk test. The dependent
sample t-test was used to compare the pre-program and post-
program scores. In all analyses, the statistical significance
was accepted as p<0.05.

2.5. Ethical Aspect of the Research

Ethics committee approval (Number: 2016/2, Date: October
26, 2016) was received from the ethics committee of
Kastamonu University. Students were informed about the
study, and their verbal and written consent was received.

3. RESULTS

Of the students, 55.9% were in the 18-20 age interval, 67.6%
were first-grade students, and 67.6% were female. 95.6% had
no metabolic disease, 51.5% had social security, 14.7% were
smokers, 10.3% were alcohol users, and 58.8% had sufficient
income (Table 1).

Table 1. Distribution of socio-demographic characteristics of student

SOCIO-DEMOGRAPHIC CHARACTERISTICS

n %
Age 18-20 years old 38 |55.9
21 yearsoldand older |30 |44.1
68 | 100
1st 46 | 67.6
Class 2nd 16 |235
3rd 5.9
4th 2 2.9
68 100
Female 46 | 67.6
Gender
Male 22 324
68 | 100
Presence of Yes 3 4.4
metabolic disease No 65 |95.6
68 100
X There is 35 |51.5
Social assurance
no 33 485
68 100
X Yes 10 |14.7
Smoking status
No 58 |85.3
68 100
Yes 7 10.3
Alcohol Use
No 61 |89.7
68 | 100
Sufficient 40 |58.8
Income status - .
insufficient 28 |41.2
68 | 100

Of the students, 70.6% were living in Turkey for 1 to 5 years,
54.4% had family or relatives in Turkey, 42.6% were staying at
home, most of them defined their Turkish speaking (85.3%)
and writing (86.8%) skills as sufficient (Table 2).

As seen in Table 3, the Healthy Lifestyle Behaviors Scale and
Life Satisfaction Scale scores displayed normal distribution;
therefore, parametr ic techniques were used in all statistical
procedures (Table 3).

When the pre-program and post-program total score and
subscale scores of the students from the Healthy Lifestyle
Behaviors Scale were compared, total and all subscale scores
were found to increase after the program compared to
the pre-program scores, and this increase was statistically
significant (p<0.001) (Table 4).

The mean scores of the students from the Life Satisfaction
Scale before and after the program are presented in Table
5. The score was 20.1+4.6 before the program and 25.9+3.9
after the program, and the difference was statistically
significant (p<0.001) (Table 5).
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Table 2. Distribution of descriptive characteristics of students

DESCRIPTIVE CHARACTERISTICS OF STUDENTS

n |%
How long has he/she been in 1-5 year 48 |70.6
the country 6-10 year 11 |16.2
11-15 year 9 |13.2
68 | 100
"Do you have family and relatives | Yes 37 |54.4
in the country No 28 |41.2
65 | 100
Where does he/she stay during | Government dorm |27 |39.7
his/her education? Private dormitory |7 |10.3
Home 29 |42.6
With family 5 |74
68 | 100
The competence of speaking the | Sufficient 58 |85.3
language of the country insufficient 10 | 14.7
68 | 100
The competence of writing the | Sufficient 59 |86.8
language of the country insufficient 9 [132
68 | 100
Excellent 10 | 14.7
Health perception Very good 45 |66.2
Middle 12 |17.6
Bad 1 |15
68 | 100

*3 students did not answer.

Table 3. Healthy lifestyle behaviors scale and life satisfaction scale
normality test results

Variable Shapiro-Wilk

Value |P
Healthy Lifestyle Behaviors Scale — pre-program scores |.978 274
Healthy Lifestyle Behaviors Scale — post-program scores | .975 .200
Life Satisfaction Scale_ pre-program scores .988 778
Life Satisfaction Scale_ post — program scores .970 .097

Table 4. Comparison of the pre-and post-program scores of the total
and sub-dimensions of the healthy lifestyle behaviors scale

Healthy Lifestyle Pre-Program Scores Post-Program Scores t*
Behaviors Scale XSS XSS p
Total Score 110.5+11.6 143.7+15.3 igggi
Self-Realization 32.5¢4.2 41.444.2 2(63(7)(3)1
responsity | 241235 0000
Exercise 9.7£2.5 13.6£2.9 igﬁzi
Nutrition 13.742.3 17.7£2.9 igggi
'S'Lts;‘;ftm”a' 17.142.6 21.943.1 igzgi
i:lger:gement 16.2¢2.2 21.242.8 its)zgi

*Paired Samples T-Test

Table 5. Comparison of life satisfaction scale before and after
program scores.

Post-Program

Pre-Program Scores

Life Satisfaction Scale Scores
XSS XSS
Total Scores 20.1+4.6 25.943.9
*Paired Samples T-Test
4. DISCUSSION

One of the biggest challenges of the 21st century is the fight
against the continuous growth in the global burden of non-
communicable diseases. One of the main objectives of the
World Health Organisation’s (WHO) Global Action Plan for
the Prevention and Control of Non-Communicable Diseases
2013-2020 is to ensure individuals and the population make
healthier choices and adopt a health-promoting lifestyle
since health and lifestyle are closely related (17). Beliefs
about health, diseases, and lifestyle are largely affected by
culture and local values (18,19). Biological health can be
focused on as the only measure of well-being if the role of
cultural values in health is ignored. The potential of culture
to become a key component in health care and development
can be ignored (20).

This study aimed to evaluate the effectiveness of a
psychoeducation program given to international nursing
students to improve their healthy lifestyle behaviors and life
satisfaction. There was a significant difference in the scores
of the students who had cultural differences from the total
Healthy Lifestyle Behaviors Scale, its subscales, and the Life
Satisfaction Scale after the program (p<0.001).

In this study, the total healthy lifestyle score of the students
was 110.5+11.6 before the program. Vural and Bakir (2015)
conducted a study with students in a school of health service
(21). They reported the total scale score as 127.05+20.35, and
Semin and Tengiz (2016) reported as 136.79+17.80 in their
study (22). Simsek et al. (2012) found that the total score
of medical students from the Healthy Lifestyle Behaviors
Scale was 134.4+9.7(23). Aksoy and Ucar conducted a study
with 281 nursing students and found the total scale score as
136.12+19.16 (9). The results of these studies, which were
conducted with Turkish students, were higher than the mean
scores of the students in our study. The students included
in our study sample were the citizens of Afghanistan,
Kyrgyzstan, Iran, Syria, and Saudi Arabia. This difference may
have occurred because healthy life behaviors are largely
affected by culture and local values (18). A study conducted in
Qatar reported that socio-cultural factors influence women'’s
decisions on participating in healthier lifestyles related to
physical activity, healthy nutrition, and smoking (24).

In this study, the total Healthy Lifestyle Behaviors Scale
score and subscale scores increased significantly after the
program (p<0.001). The difference between the pre-program
and post-program scores obtained from the subscales of
self-realization, health responsibility, exercise, nutrition,
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interpersonal support, and stress management was strongly
significant (p<0.001). Semin and Tengiz (2016) conducted
a study to determine whether the health and life course
affected the development of healthy lifestyle behaviors in
students and to determine the most preferred education
method and found the difference between the pre-and
post-training has increased significantly (22). Some studies
investigated the causal effect of education on health-related
behaviors such as smoking, drinking alcohol, exercising, eating
healthy food, and Body Mass Index (BMI). Some reported no
causal correlation between education and health behaviors
(25,26). Some reported a correlation (27-30). Kim et al.
(2016) conducted a study with primary school students in
South Korea and found that educational interventions aimed
at changing health behaviors can be effective for primary
school children (27). Brunello et al. (2013) emphasized that
education had a protective effect on the BMI of women living
in nine European countries and reduced the probability of
being obese or overweight (28). In a study conducted in
Indonesia to evaluate the effectiveness of training given to
7th — and 8th-grade students to prevent smoking, it was
reported that students’ knowledge about smoking and its
harmful effects increased and that students showed more
serious anti-smoking attitudes (29). Yazdani et al. (2010)
reported that training given to nursing students on stress
management reduced their depression, anxiety, and stress
levels (30). These studies report that education is effective in
developing healthy life behaviors and show similarities with
the results of our study. This finding suggests that education
programs should be benefitted to ensure students gain
appropriate behaviors.

The difference in the mean scores of the students from
the Life Satisfaction Scale before and after the program
was significant (p<0.001). Studies in the literature report a
significant positive correlation between health behavior
indicators and life satisfaction levels (31,32). Teker and
Luleci (2018) reported that there was a positive correlation
between healthy lifestyle behaviors and quality of life and
suggested that the improvement of the quality of life of
individuals in the community can ensure they develop
healthy lifestyle behaviors or improving healthy lifestyle
behaviors can improve the quality of life (32). Girsel et al.
(2016) found that stress management, a subscale of the
healthy lifestyle behaviors scale, was highly associated with
the quality of life of instructors (33). In this study, students’
mean healthy lifestyle scores and the quality of life scores
differed significantly after the program.

Limitations of the Research: This study is limited to
international students enrolled in the nursing department of
a public university in the 2016-2017 academic year.

5. CONCLUSION

It was concluded that education given to international
students is effective in ensuring them gain healthy lifestyle
behaviors and that this situation affects life satisfaction
positively. In light of these findings, considering that nursing

students will become role models for society in the future,
it is necessary to ensure nursing students adopt or develop
healthy lifestyle behaviors with such psychoeducation
programs. It is thought that it is necessary to ensure the
continuity of psychoeducation programs to develop healthy
lifestyle behaviors and life satisfaction of international
nursing students.
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