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Abstract

Background: Harsh parenting practices during childhood have long-term
negative effects on children’s mental health. A focus of nursing care on
women’s resilience should be implemented because mothers who have expe-
rienced violence tend to be harsh parents. Aim: This study investigated the
association between mothers’ violent experiences and harsh parenting (HP)
and examined the effects of a sense of coherence (SOC) on this association,
assuming that SOC can be an indicator of resilience. Method: In this pros-
pective cohort study of 487 mothers, data were collected on SOC and history
of intimate partner violence (IPV) at 1 year after childbirth and HP of their
child at 18 months after childbirth. Results: In the 277 responses analyzed by
multiple logistic regression analysis, a strong SOC moderating the effect on
HP was observed for current IPV and witnessing IPV in childhood, but not
for experiencing childhood corporal punishment. Discussion: SOC is a useful
indicator of resilience in female victims of violence and is effective in regu-
lating stress spillover. However, its effects are weakened by the learned acqui-
sition aspect of violence. Conclusion: In nursing, providing support to alle-
viate stress and relearn parenting based on an assessment of the mother’s
history of violence and SOC as the resilience indicator is important in curb-
ing HP.

Keywords

Harsh Parenting, Sense of Coherence, Intimate Partner Violence, Prospective
Studies

1. Introduction

The Japanese government enacted the Child Abuse Prevention Act in 2000.
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However, the number of cases handled by child guidance centers in Japan in
2019 increased 176 times (to 193,780 cases) since 1990. In particular, psycholog-
ical abuse has increased from 9092 cases (21.3%) in 2008 to 88,391 cases (55.3%)
in 2019 and witnessing intimate partner violence (IPV) accounts for most of
these cases [1]. Furthermore, a survey on corporal punishment conducted by
Save the Children Japan in 2017 showed that about 60% of parents approve of
corporal punishment for disciplining their children and about 70% of families
have used corporal punishment [2]. In 2020, the Child Abuse Prevention Act
will be amended to prohibit corporal punishment for discipline and active
measures to prevent corporal punishment will be required in the future.
Although distinguishing between abuse and corporal punishment as defined
in research is difficult, the concept of “harsh parenting” encompasses physical
abuse and corporal punishment as a continuum. Harsh parenting (HP) includes
coercive parenting tactics ranging from mild corporal punishment to escalated
physical abuse and cruelty [3]. HP is associated with child aggression [4] [5] [6],
lower verbal skills [7], problem behaviors [7] [8] [9], and depression [10], which
have long-term effects on children’s mental health. By breaking the cycle of vi-
olence in parenting, we can contribute to the prevention of mental illness and

the improvement of lifelong mental health.

1.1. Mechanisms of HP and Theoretical Perspectives

The mechanism of HP occurrence has been examined based on different theo-
retical perspectives focused on intergenerational transmission. Studies based on
a social learning perspective suggest intergenerational continuities in angry and
aggressive behaviors [11] [12]. The social information processing perspective
implies a connection between acceptance and the use of physical disciplinary
strategies, the propensity for disciplinary escalation, and the risk for abuse per-
petration [13]. The association between positive evaluations of harsh discipline
and parents’ aggressive behavior toward their children has been shown to be
universal [14]. These studies hypothesize that the intergenerational transmission
of HP occurs through direct learning of parenting behaviors and the mediation
of positive evaluations of HP. On the other hand, as for the mechanism by which
partner aggression and IPV increase HP, in social learning, learned violence be-
comes a family norm [15], and in stress theory, partner aggression and IPV spill
overstress to the mother [16] [17].

Thus, both learning and stress theories explain how childhood HP experiences
and current IPV contribute to HP. Interestingly, studies based on social deve-
lopmental models using prospective data have showed a continuum of HP across
generations, simultaneously pointing out the existence of moderators that inter-
fere with the continuum [18]. In this study, we focused on the sense of cohe-
rence (SOC) based on the salutogenic theory proposed by Antonovsky [19] and
examined the moderating effect of SOC on the propagation of domestic vi-

olence.
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1.2. SOC as a Moderating Factor with Experiences of Violence

SOC refers to a person’s ability to use existing and potential resources to combat
stress and promote health. SOC is based on one’s perception of manageability,
meaning, and comprehensibility [20]. Regarding the association between SOC
and violence, the combined experience of violence/abuse during adulthood and
low SOC increase the odds ratio (OR) of common symptoms [21], whereas high
SOC appears to act as a mediator of the experience of violence and stress reac-
tions at workplace [22]. Studies focusing on the relationship between parenting
and SOC have reported that mothers with higher SOC experience lower stress,
even when their children have severe autism symptoms [23]. Furthermore, lower
SOC is associated with higher use of corporal punishment among mothers of
children with intellectual disabilities [24]. These studies indicate that SOC may
modulate mothers’ HP through their perceptions and coping styles toward stress-
ful violent experiences. Thus, we believe it is reasonable to assume that SOC is an
indicator of resilience in mothers with violent experiences and a moderator of

the cycle of violence.

1.3. Study Aim

The purpose of this study was to investigate the association between a mother’s
experiences of violence and HP of children aged between 1 and 2 years (when
HP has been reported to increase) [16] and to examine the effect of SOC in

modifying this association.

2. Methods
2.1. Participants

The participants included mothers who attended a 4-month infant checkup at
public health centers in Sapporo City, Hokkaido Prefecture, Japan between May
2001 and June 2001. The researcher personally handed out the baseline ques-
tionnaire to 1500 mothers (10% of the annual births) at the health checkup site.
Written and verbal information regarding the purpose and methods of the study
was provided to the participants; they were informed that participation in the
survey was voluntary and answering the questionnaire was considered as their
consent to participate. This study was approved by the Sapporo Medical Univer-
sity Ethics Committee (Approval no. 21-2-4).

2.2. Data Collection

This research was part of a prospective cohort study. Data were collected in three
phases by self-administrated questionnaires. A baseline questionnaire was given
to participants at the 4-month infant checkup that included questions about
demographic data, unwished-for birth, and child health status; in total, 487
(32.5%) participants responded to the questionnaire. One year after childbirth,

the second questionnaire was mailed to each participant that included questions
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Table 1. Frequencies of harsh parenting

about SOC, IPV experiences during the 1 year after childbirth, childhood expe-
riences of severe corporal punishment by parents, and childhood experiences of
witnessing physical violence between their parents. A third follow-up question-
naire was mailed to mothers 18 months after childbirth that focused on HP be-
haviors, life events, and satisfaction with the husbands’ support. For each phase,

reminders were sent to the participants twice.

2.3. Measurement

2.3.1. HP Behaviors

We referred to the child-rearing behaviors based on Watanabe’s “Child Abuse
and Risk Factors; A Survey in the Tokyo Metropolitan Area” [25], and the au-
thors established a modified scale that included 14 items: Slapping the hand,
slapping the head, spanking, ignoring or refusing, slapping the face, pinching,
cursing, locking up, hitting with objects, kicking, throwing things, shaking, neg-
lecting feeding, and covering the mouth with a hand. These 14 items were classi-
fied into mild, moderate, and severe levels, based on the seriousness (Table 1).
Respondents were asked to choose a frequency based on five ranks from “never”
to “every day” for each item in the past 6 months. Participants were placed in the
HP group if they answered “every day” for the mild level, more than “a few times
a week” for the moderate level, or more than “a few times before” for the severe

level. The internal consistency of the scale was good (a = 0.77).

behaviors and the definitively harsh group (n = 277).

Every day n (%) A few times a week A few times amonth A few times before
Slapping the hands 11 (4.0) 50 (18.1) 60 (21.7) 102 (36.8)
Mildly harsh Slapping the heads 5 (1.8) 25 (9.0) 25 (9.0) 105 (37.9)
parenting behaviors Spanking 6 (2.2) 30 (10.8) 44 (15.9) 79 (28.5)
Ignoring 3 (1.1) 25 (9.0) 27 9.7) 150 (54.2)
Slapping the face 3 (1.1) 4 (1.4) 11 (4.0) 43 (15.5)
Moderately harsh Pinching 2 (0.7) 1 (0.4) 7 (2.5) 28 (10.1)
parenting behaviors Cursing 1 (0.4) 10 (3.6) 16 (5.8) 51 (18.4)
Locking up 2 0.7) 23 (8.3)
Hitting with an object 1 (0.4) 1 (0.4) 2 0.7) 17 (6.1)
Kicking 3 (1.1) 2 0.7) 6 (2.2)
Severely harsh Throwing things 2 (0.7) 8 (2.9)
parenting behaviors Shaking 1 (0.4) 17 (6.1)
Neglecting feeding 1 (0.4) 3 (1.1)
Covering the mouth 18 (6.5)

The harsh parenting group included 69 (24.9%) mothers (bolded in the table).
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2.3.2. Experience of IPV

Experience of IPV was measured using a modified instrument developed by the
authors. The instrument consisted of 19 items, including eight types of psy-
chosocial violence, eight types of physical violence, and three types of sexual vi-
olence. Respondents were asked to choose a frequency based on five ranks from
“never” to “every day” for each item. Participants were placed in the IPV group
if they answered “more than a few times a month” for a type of psychosocial vi-
olence or “more than a few times before” for a type of physical or sexual vi-

olence.

2.3.3. Experience of Violence in Childhood

Childhood experience of severe corporal punishment by parents and childhood
experience of witnessing physical violence between parents was determined us-
ing the following questions. When you were 18 years old or younger, were you
ever exposed to either of the following: 1) Severe corporal punishment by your
parents? 2) Witnessed your father kick or beat your mother? Respondents were
asked to choose a frequency based on five responses from “never” to “every day,”
and a mother was considered to have experienced childhood violence if she

answered in the affirmative to either item.

2.3.4.S0C Scale

In this study, we used an abbreviated version of the SOC scale comprised 13
items, which showed good discriminating validity in Japan [26]. Respondents
were asked to choose a number from one (“never”) to seven (“very often”) on
each item. The scores were added together, giving a possible range of 13 - 91.
The distribution of scores was dichotomized at the lower one-third position.
Those mothers who scored under that level were considered to have a weak
SOC. Those who scored over that level were considered to have a moderate or
strong SOC.

2.4. Data Analysis

Data were analyzed using multivariate logistic regression analysis. ORs were
used to estimate the bivariate associations between childhood and adult expe-
riences of violence and HP behaviors. To assess the potential confounding effects
of the relationship between the experience of violence and HP, the variables for
which statistical significance was suggested in chi-square analysis, were entered
into three separate multivariate logistic regression models based on violent ex-
perience type. To clarify the effect modification of SOC on the relationship be-
tween the experience of violence and HP, the following groups were used:
mothers with childhood experience of corporal punishment but with a strong or
moderate SOC, mothers with no childhood experience of corporal punishment
but with a weak SOC, and mothers with childhood experience of corporal pu-
nishment and a weak SOC. ORs were used to estimate relative risks. In the same
manner, effect modification of witnessing physical IPV during childhood and
the experience of IPV during 1 year after childbirth was examined. The Statistic-
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al Package for the Social Sciences (IBM, Armonk, NY, USA) was used for all sta-
tistical analyses. Statistical significance was determined at the 95% confidence
interval (CI) level.

3. Results

Of the 487 mothers who agreed to participate in this study, 362 (74.3%) re-
sponded at 1 year after childbirth and 355 (72.9%) at 18 months after childbirth.
The final analysis included 277 effectual respondents (56.9%) who provided all

responses to the questionnaires.

3.1. Demographic Characteristics

Demographic characteristics of the effectual respondents were compared with
those of the non-effectual respondents using the chi-square test. The percen-
tage of mothers aged > 26 was 87% in the effectual respondents group and
77.3% in the non-effectual respondents group (p = 0.010). Of the effectual and
non-effectual respondents, 36.9% and 48.1% mothers, respectively, did not
graduate from high school (p = 0.015); 89.2% and 75.4%, respectively, were
housewives (p < 0.001); and 10.5% and 16.9%, respectively, were economically
insecure (p = 0.042). All the above mentioned parameters were statistically sig-

nificant.

3.2. Defined Groups Based on HP, Experience of Violence, and SOC

According to the definition described above, the HP group included 69 mothers
(24.9%) (shaded text in Table 1). In total, 69 mothers (24.9%) experienced IPV,
93 mothers (33.6%) experienced severe corporal punishment by their parents
during childhood and 92 (33.2%) mothers witnessed physical IPV between their
parents during childhood (Table 2). The total SOC scores ranged from 17 to 89,
and the mean score was 63.2 * 12.6. The weak SOC group included 86 mothers
(31.4%).

Table 2. Association between demographic and psychosocial variables and harsh parent-
ing behaviors, presented as crude odds ratios and 95% confidence intervals.

Variables Number Harsh group (%) Crude OR (95% CI) P-value
Age
>26 years 241 21.2 1 (reference)
0.001™
<25 years 36 50.0 3.70 (1.82 - 7.69)
Marital status
Married 271 24.7 1 (reference)
0.641
Not married 6 333 1.52 (0.27 - 8.50)
Employment status
Employed 42 333 1 (reference)
0.179
Unemployed 235 23.4 0.61 (0.30 - 1.24)
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Continued
Educational level
<High school 102 27.7 1 (reference)
0.062
>High school 175 19.1 0.59 (0.34 - 1.02)
Cohabitation (besides husband and children)
Cohabiting 249 24.9 1 (reference)
1.000
Not cohabiting 28 25.0 1.01 (0.41 - 2.48)
Number of children
1-2 255 23.9 1 (reference)
0.204
>3 22 36.4 1.82 (0.73 - 4.54)
Aunxiety about cost of living
None or little 248 23.8 1 (reference)
0.255
Very much 29 34.5 1.69 (0.74 - 3.83)
Satisfaction with husband’s support
None or s0-so 227 27.8 1 (reference)
0.019"
Very much 50 12.0 0.35 (0.14 - 0.88)
Planned parenthood
Yes 249 23.3 1 (reference)
0.069
No 28 393 2.10 (0.94 - 4.76)
Life event
No 154 19.5 1 (reference)
0.025
Yes 123 31.7 1.19 (1.11 - 3.33)
Childhood experience of severe corporal punishment
No 184 14.7 1 (reference)
<0.001"™"
Yes 93 45.2 4.97 (1.71 - 7.32)
Childhood experience of witnessing physical violence between parents
No 185 20.0 1 (reference)
0.012"
Yes 92 34.8 2.13 (1.22 - 3.74)
Experience of intimate partner violence during 1 year after childbirth
No 208 19.7 1 (reference)
0.001™
Yes 69 40.6 2.78 (1.54 - 5.02)
Total score of sense of coherence at 1 year after childbirth
Weak 86 419 1 (reference)
<0.001™"
Strong/moderate 191 17.3 0.29 (0.16 - 0.51)
*: P <0.05,**: P <0.01, ***: P < 0.001. OR: Odds ratio; CI: Confidence interval.
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3.3. Associated Variables of HP

The associations between demographic and psychosocial variables and HP are
presented as crude ORs with 95% confidence intervals in Table 2. Severe cor-
poral punishment in childhood (OR = 4.97; 95% CI 1.71 - 7.32, p < 0.001), wit-
nessed physical IPV between parents in childhood (OR = 2.13; 95% CI 1.22 -
3.74, p = 0.012), and IPV during 1 year after childbirth (OR = 2.78; 95% CI 1.54
- 5.02, p = 0.001) were associated with HP. Strong or moderate SOC had a sig-
nificantly lower OR for HP than a weak SOC (OR = 0.29; 95% CI 0.16 - 0.51, p <
0.001). Young age, dissatisfaction with the husband’s support, and life events
were also significantly associated with HP.

3.4. Multiple Logistic Regression Analyses

A multiple logistic regression analysis was performed to examine the relation-
ship between the experience of violence and HP, while controlling for age, satis-
faction with husband’s support, life events, and SOC (Table 3). In the three
models of the different types of violence, the OR for the experience of severe
corporal punishment (OR = 3.85; 95% CI 2.09 - 7.09, p < 0.001), age (OR = 3.19;

Table 3. Association between experience of violence and harsh parenting behaviors.

Variables Adjusted OR  95% CI P-value

Childhood experience of punishment

Childhood experience of punishment (yes/no) 3.85 (2.09 - 7.09) <0.001""
Age (25/26 years old) 3.19 (1.40-7.31)  0.006™
Life event (yes/no) 1.40 (0.75 - 2.62) 0.284
Husband’ support (satisfaction/none) 0.41 (0.15 - 1.09) 0.074
SOC (strong/moderate/weak) 0.45 (0.24-0.84) 0.013"

Childhood experience of witnessing IPV

Childhood experience of witness IPV (yes/no) 1.92 (1.04-3.52)  0.036"
Age (25/26 years old) 3.60 (1.63-7.92) 0.001"

Life event (yes/no) 1.48 (0.82 - 2.70) 0.196

Husband’s support (satisfaction/none) 0.37 (0.14-0.97)  0.043"
SOC (strong/moderate/weak) 0.41 (0.22-0.77)  0.005"

Experience of IPV during 1 year after childbirth

Experience of IPV during 1 year after childbirth (yes/no) 2.05 (1.08-3.88) 0.027
Age (25/26 years old) 3.05 (1.38-6.73)  0.006™

Life event (yes/no) 1.56 (0.86 - 2.84) 0.146

Husband’s support (satisfaction/none) 0.40 (0.15 - 1.05) 0.063

SOC (strong/moderate/weak) 0.41 (0.22-0.75)  0.004"

*: P < 0.05, **: P < 0.01, **: P < 0.001. OR: Odds ratio; CI: Confidence interval; SOC: Sense of coherence;
IPV: Intimate partner violence.
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95% CI 1.40 - 7.31, p = 0.006) and for SOC (OR = 0.45; 95% CI 0.24 - 0.84, p =
0.013) remained statistically significant. The OR for childhood experience of
witnessing physical violence (OR = 1.92; 95% CI 1.04 - 3.52, p = 0.036), for age
(OR = 3.60; 95%, CI 1.63 - 7.92, p = 0.001), husband’s support (OR = 0.37; 95%
CI0.14 - 0.97, p = 0.043), and for SOC (OR = 0.41; 95% CI 0.22 - 0.77, p = 0.005)
remained significant. The OR for childhood experience of IPV during 1 year af-
ter childbirth (OR = 2.05; 95% CI 1.08 - 3.88, p = 0.027), for age (OR = 3.05; 95%
CI 1.38 - 6.73, p = 0.006), and for SOC (OR = 0.41; 95% CI 0.22 - 0.75, p = 0.004)
remained statistically significant. In all multiple logistic models by type of vi-
olence, the statistical significance of each violence experience and SOC was

maintained.

3.5. Effect Modification of SOC on HP

The effects of concurrent weak SOC on the association between experience of
violence and HP were investigated (Table 4). Being exposed to corporal pu-
nishment during childhood together with a weak SOC increased the OR for HP
(adjusted for age, life events, and the husband’s support, OR = 8.67; 95% CI 3.69
- 20.37, p < 0.001). In the same manner, having witnessed physical IPV in
childhood and having a weak SOC increased the OR for HP (OR = 4.43; 95% CI
1.94 - 10.12, p < 0.001). For being exposed to IPV during 1 year after birth and

Table 4. Effects of the modification of the SOC on the association between experience of
violence and harsh parenting behaviors.

Adjusted OR 95% CI P-value

Childhood experience of punishment

No childhood punishment/strong or moderate SOC 1
Childhood punishment/strong or moderate SOC 3.78 (1.70 - 8.39) 0.001"
No childhood punishment/weak SOC 2.19 (0.91 - 5.30) 0.081
Childhood punishment/weak SOC 8.67 (3.69 -20.37)  <0.001"

Childhood experience of witnessing physical IPV
No childhood witnessing of IPV/strong or moderate SOC 1
Childhood Witnessing of IPV/strong or moderate SOC 2.19 (0.97 - 4.94) 0.058
No childhood witnessing of IPV/weak SOC 2.73 (1.23 - 6.04) 0.013"

Childhood witnessing IPV/weak SOC 4.43 (1.94-10.12)  <0.001™

Experience of IPV during 1 year after birth

No experience of IPV/strong or moderate SOC 1
Experience of IPV/strong or moderate SOC 2.13 (0.90 - 5.06) 0.087
No experience of IPV/weak SOC 2.51 (1.18 - 5.43) 0.017"
Experience of IPV/weak SOC 4.93 (2.07 -11.73)  <0.001™"

*P < 0.05; **P < 0.01; ***P < 0.001. OR: Odds ratio; CI: Confidence interval; SOC: Sense of coherence; IPV:
Intimate partner violence.
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having a weak SOC, the OR increased (OR = 4.93; 95% CI 2.07 - 11.73, p <
0.001). For mothers with a strong or moderate SOC, childhood witnessing of
physical IPV and IPV during 1 year after birth lost significance. However,
childhood experience of punishment remained statistically significant (OR =
3.78; 95% CI 1.70 - 8.39, p = 0.001).

4. Discussion

4.1. Demographic Characteristics of Subjects

Participants who completed follow-up had fewer high-risk groups for child
abuse, such as poor, young, and poorly educated. In addition, the mean SOC of
this study was 63, which is higher than the reported mean of 54 for the Japanese
population aged 25 to 34 [26]. The inclusion of participants in the study may

have been biased toward healthier mothers.

4.2. Risk Factors for HP According to Mothers’ Experiences of
Violence

Each of the three types of violent experiences increased the OR for HP, and pa-
rental HP was associated with childhood experiences of HP [11] [12] [13] [14]
[18] [27] [28] and experiences of domestic violence [15] [16] [17], consistent
with the results of previous studies. Furthermore, mothers witnessing physical
violence between parents during childhood were associated with HP, whereas
mothers having a good relationship with a current partner were found to miti-
gate HP. Wood and Sommers [29] reported that girls who witnessed IPV in
childhood may become aggressive in self-defense, or they may become aggres-
sive to control a difficult situation. Support from husbands seemed to alleviate
mothers’ instinct for self-protection and parenting difficulties and reduce their
aggression toward their children, but this needs to be further verified in future

investigations.

4.3. Effect Modification of SOC on the Association between Violent
Experiences and HP

The results of the present study showed that maternal SOC independently mod-
erates the association between experiences of violence (i.e., witnessing corporal
punishment and IPV as a child, and current IPV) and HP. These findings are
similar to those of Kimura and Yamazaki [24], who found that SOC influences
HP practices.

Furthermore, the way SOC mitigates the association between experiences of
violence and HP depended on the type of violence experienced, with severe cor-
poral punishment in childhood being significantly associated with HP, even if
the SOC was “strong” or “moderate.” We believe that these data indicate that
mothers perceive corporal punishment in childhood as a correct method of dis-
cipline. SOC reflects a person’s outlook on life, their ability to cope with stressful

situations, their level of trust in identifying and benefiting from people and re-
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sources, and personal attitudes and behaviors [30]. Moreover, severe corporal
punishment is possibly perceived as a useful resource for mothers. Russa and
Rodriguez [13] reported that parents who resort to physical discipline strategies
to address their children’s misbehaviors and noncompliance may escalate to ab-
usive levels in emotional and confrontational interactions. The highest OR of HP
in childhood among the three violent experiences means positive perceptions of
physical punishment and emotional escalation. Furthermore, SOC may not be
able to moderate positive perceptions of physical punishment. The mechanism
of the association between IPV and HP has been described as stress spillover
[15] [16] [17]. Moreover, witnessing IPV is experienced by women as stress that
can cause depression and aggression [29]. SOC, which is believed to take effect
under high stress, may confer mitigating effects under these conditions.

This study showed that mothers who maintained high SOC despite various
experiences of violence were able to use internal and external resources, control
their own disadvantage and stress spillover, and choose healthy parenting with
nonviolent strategies. Furthermore, the findings indicate that SOC can indicate

resilience in mothers.

4.4. Implications for Nursing Practice

SOC is a useful measure of resilience and predictor of risky parenting behaviors
and recovery. SOC indicates the ability to utilize resources and trust people,
which may affect the acceptance and effect of support. In particular, mothers
with low SOC may have difficulties in accepting health education and support
programs. First, a trauma-informed approach that supports the mother’s ability
to trust others may be necessary, and screening for SOC may help in the selec-
tion of intervention strategies.

To break the cycle of violence, victims need to relearn safe parenting and ac-
cept support from the people around them. Opportunities are needed not only
for mothers but also for their partners, families, schools, and community to
learn about the negative health effects of HP and alternative positive parenting
practices. A society that can effectively curb violence will enhance the moderat-
ing function of SOC, reduce HP among women who have been victims of vi-

olence, and contribute greatly to improving people’s mental health.

4.5. Limitations

Although the data for this survey was collected in 2001, the results are not af-
fected by time because the study purpose is not to reveal the distribution of
abuse, but to reveal the mechanism of the abuse chain. However, the data were
collected from a single city in Japan, and the collection rate was low. Therefore,
the data are not representative of the general population, but rather represent
the results of a relatively healthy population. In contrast, the number of 277 ef-
fectual responses is 10 times more than the number of explanatory variables (14

in this study), which is considered to be the standard sample size for logistic re-
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gression analysis [31]; hence, we believe that it is a sufficient sample size to ob-
tain valid analysis results. Furthermore, the HP measurement tool is a prototype,

and its reliability needs to be further verified.
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