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Abstract

Introduction

Schizophrenia is believed to be etiologically associated with environmental factors. Poor

parental bonding, especially arising from “low care” and “overprotection,” may contribute to

the prognosis in patients with psychosis. In the present study, we investigated the associa-

tions between the aforementioned two different parental bonding types and the prognosis,

in terms of the functional recovery, of patients with schizophrenia.

Methods

A total of 89 patients with schizophrenia were recruited, and 79 patients were registered for

the study. After the parental bonding types and representative childhood adverse events

were assessed, specific items on the PANSS were assessed at 0 and 24 weeks of the study

period to define the functional prognosis.

Results

At the end of the 24-week follow-up period, 36% of the patients were judged as showing

recovery from schizophrenia. The score for “overprotective attitude,” but not that for “low

care,” was found to be significantly higher in the non-recovery (defined below) group. Explor-

atory logistic regression analysis identified only “overprotective attitude” of the parents as

being predictive of non-recovery. Moreover, a significant negative correlation was found

between “low care” and “overprotective attitude” only in the non-recovery group.

Conclusion

In the present study, we showed that an overprotective attitude of the parents was associ-

ated with non-recovery in patients with schizophrenia.
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Introduction

Schizophrenia is believed to be etiologically associated with both genetic and environmental

factors. Among the environmental factors that possibly influence the risk of development of

schizophrenia are maternal infections in the first trimester [1], urban upbringing [2], migra-

tion [3], paternal age [4], cannabis use [5], and childhood adversities [6–10].

From the 1940s to the 1960s, pathological parenting was regarded as a core element in the

pathophysiology of schizophrenia. Several theoretical models such as the schizophrenogenic-

mother model [11], the fragmented family communications/imbalance model [12, 13], etc.,

had been proposed. Although these theoretical models contributed to the development of the

modern family therapy, several adoption studies suggest that familial psychopathology did not

play a role in the pathophysiology of schizophrenia [14, 15].

On the other hand, childhood adversities, including physical/sexual/emotional abuse,

neglect, bullying in school and bereavement, can affect the prognosis of patients with schizo-

phrenia. A previous study suggested that patients with psychosis were 2.72 times more likely to

have faced adversities in childhood than healthy controls [16]. Moreover, experience of child-

hood adversity was also found to be positively correlated with the persistence of psychotic

symptoms [17].

It has been reported that poor parental bonding, which can be classified into two distinct

types, namely, “low care” and “overprotective attitude,” is associated with an earlier age at ini-

tial hospitalization and early re-admission in patients with schizophrenia [18]. A low level of

attachment to parents has been reported to be associated with a history of childhood abuse,

while attachment to close adults is associated with alleviation of trauma-related symptoms

[19]. Although the relationship between parental bonding during childhood and psychotic

symptoms has been investigated in previous studies, little is known about the relationship

between parental bonding and the longitudinal course in patients with schizophrenia.

The longitudinal course in patients with schizophrenia is defined by a combination of

social functioning and severity of psychotic symptoms. A previous study suggested the con-

cept of “recovery” from schizophrenia, which is defined as a high degree of social adaptation,

in addition to remission of clinical symptoms [20]. It has been reported that “recovery” is

achieved in about 30% of patients with schizophrenia [21, 22].

In the present study, we investigated the relationship between parental bonding during

childhood and the longitudinal course, especially “non-recovery,” in patients with schizophre-

nia. First, the participants were interviewed about their experience of adverse events in child-

hood. Subsequently, the longitudinal prognosis, in terms of “recovery” or “non-recovery,” was

determined after a 24-week follow-up period. Consequently, the associations between “recov-
ery”/“non-recovery” and the two types of parental bonding during childhood (i.e., “low care”

and “overprotective attitude”) were examined.

Materials and methods

Study design and patients

The present study was performed as part of a non-interventional, multicenter, prospective

research (the Predictors of Recovery in Patients with Schizophrenia [PREPS] study). From

April 2015 to January 2019, a total of 89 patients with schizophrenia were recruited from the

outpatient section of the Department of Psychiatry, the Jikei University Hospital, the Jikei

University Katsushika Medical Center, Sobu Hospital, and Otaki Hospital, and 76 of these

patients who provided written informed consent were registered in the study. All the patients

were diagnosed as suffering from schizophrenia according to the Diagnostic and Statistical
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Manual of Mental Disorders, Fourth edition, Text Revision (DSM-IV-TR), by five expert

psychiatrists (JI, FK, HM, HS, and WY) with at least 5 years’ experience in clinical psychiatry.

In our sample size estimation, to examine the influence of parental care and overprotection

between the recovery and non-recovery groups, we referred to a previous study which sug-

gested that 28–36 patients were needed for each group for an alpha of 0.05, beta of 0.2 (i.e.,

power of 0.8), and an effect size (d) of 0.67–0.76 [23]. We also estimated that 20%-40% of the

89 patients (i.e., 18–36) would show recovery from schizophrenia.

The inclusion criteria in the study were: 1) schizophrenia diagnosed according to the

DSM-IV-TR, and 2) 20 to 59 years of age. 3) ability to understand the consent process and the

questionnaire. The patient’s ability to consent was assessed by the psychiatrist. The exclusion

criteria were: 1) presence of severe physical illness, 2) comorbid substance use disorder, and 3)

inability to understand enough about the study to provide informed consent.

To investigate the association between parental bonding and the longitudinal course in

patients with schizophrenia, a prospective two-wave (0 and 24 weeks) survey was conducted.

At 0 week, patients who participated in the study answered a questionnaire on the experi-

ence of adversity in childhood and parental bonding (Japanese version of Parental Bonding

Instrument [PBI]). These patients were then followed up for 24 weeks, and finally the func-

tional prognosis was classified as “recovery” or “non-recovery” according to assessment by

the Positive and Negative Syndrome Scale (PANSS) and the Global Assessment of Function-

ing (GAF) scale at 0 and 24 weeks.

As for the validity of the PBI, the criterion-related validity, the stability of the scores over a

20 year-period and the effects of psychiatric symptoms have been confirmed by previous stud-

ies. In a study conducted in healthy college students, the scores on the PBI in the students were

correlated with those of theirs mothers [24]. Another study performed in a healthy population

and patients with psychiatric disorders, the scores for the PBI showed no significant changes

over a 20 year-period [25]. Another study performed in patients with schizophrenia showed a

strong correlation between the scores on the PBI in patients who remained in a disturbed state

versus those who showed an improvement of the state [26].

The present study was conducted with the approval of the Ethical Committee of the Jikei

University School of Medicine (No. 7493), in compliance with the principles laid down in the

Helsinki Declaration of Human Rights.

Clinical assessment

Assessment of childhood adverse events and parental bonding. To investigate parental

bonding and experience of adverse events during childhood, we conducted an assessment to

determine the parental “low care” or “overprotective attitude,” any experience of bereavement

of first- or higher-degree relatives, and any experience of having been bullied in school (6–12

years old).

Parental bonding during childhood was assessed by the Japanese version of the PBI [27, 28].

The PBI consists of two categories, i.e., “parental care” and “overprotection,” and 25 items,

including 12 items pertaining to “care” and 13 items pertaining to “overprotection.” Examples

of items pertaining to “care” are “Spoke to me with a warm and friendly voice,” and “Appeared

to understand my problems and worries”; examples of items pertaining to “overprotection” are

“Did not want me to grow up,” and “Tried to control everything I did.” The total score on the

“care” scale (PBI-Care) ranged from 0 to 36, while that on the “overprotection” scale (PBI-Over-

protection) ranged from 0 to 39. These categories were independent of each other [27].

Assessment of the functional prognosis. To assess the functional prognosis, we defined

“recovery” and “non-recovery,” according to the definitions provided in previous studies [20,
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29]. We classified the participants into two groups, namely the “recovery” group and “non-
recovery” group according to the scores on the 8 PANSS subscales (delusions (P1), disorganiza-

tion (P2), hallucinatory behavior (P3), blunted affect (N1), social withdrawal (N4), lack of

spontaneity (N6), mannerism (G5), and unusual thought content (G9)) and the GAF score at

24 weeks. The GAF scale measures the degree of mental illness by rating psychological, social

and occupational functioning. We classified patients with “mild” or low scores (3 points or

lower) in all of P1, P2, P3, N1, N4, N6, G5 and G9, and a GAF score of 81 or more at 0 and 24

weeks into the “recovery” group, and the others into the “non-recovery” group [20, 29].

Statistical analysis

All data analyses were performed with SPSS version 21.0 (IBM, Chicago, IL). The statistical

significance level was set at p<0.05.

Comparison of experience of adverse events and parental bonding during childhood

between the recovery and the non-recovery groups. To examine childhood experience of

adverse events and parental bonding in the recovery group, we compared the experience of

having been bullied, experience of bereavement, and scores on PBI-Care and PBI-Overpro-

tection in the subjects. To adjust for the effects of positive symptoms, we used analysis of

covariance (ANCOVA) adjusted for the scores for the positive symptoms on PANSS. For the

categorical variables (experience of having been bullied and experience of bereavement), a

chi-squared test was performed, while a t-test was performed for comparing continuous vari-

ables (PBI-Care and PBI-Overprotection).

Associations of different parental bonding types during childhood with the progno-

sis. To examine the relationships between different parental bonding types during childhood

and the functional prognosis in patients with schizophrenia, exploratory logistic regression

analysis was performed using the parental bonding types and representative childhood adverse

events. Scores on PBI-Care and PBI-Overprotection, and experience of bullying and bereave-

ment in school age were adopted as the independent variables. The functional prognosis after

24 weeks (i.e., recovery and non-recovery) was used as the dependent variable.

Relationship to parental “care” and “overprotection” in the recovery and the non-recov-
ery groups. To estimate the influence of the parental bonding type during childhood in

the recovery group and non-recovery group, we performed post-hoc correlation analysis

between the scores on the PBI-Care and PBI-Overprotection for each group. Pearson’s

product-moment correlation coefficients (r) were used to examine the correlation between

PBI-Care and PBI-Overprotection.

Results

Of the 89 patients recruited for the study, 78 who provided informed consent for participation

were enrolled in the study. Finally, the data of 70 patients were analyzed, after eight patients

withdrew their consent or there were missing values. After 24 weeks, 26 patients with schizo-

phrenia were categorized into the recovery group, while 44 patients were classified into the

non-recovery group (Fig 1).

The PANSS scores at the baseline, the chlorpromazine-equivalent dose (CED) and the

duration of untreated psychosis (DUP) were significantly higher in the non-recovery group

than in the recovery group (Table 1). The PANSS score at the baseline was 34.7 ± 3.9 in the

recovery group and 50.9 ± 12.7 in the non-recovery group. The CED was 346.0 ± 292.1 in the

recovery group and 866.0 ± 600.4 in the non-recovery group. The DUP was 5.7 ± 7.3 in the

recovery group and 17.8 ± 23.5 in the non-recovery group. The GAF score at 24 weeks was

84.5 ± 3.3 in the recovery group and 61.5 ± 10.2 in the non-recovery group.
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In regard to the possible influence of the parental bonding type, only the score for “overpro-

tective attitude” was significantly higher in the non-recovery group than in the recovery group

(Table 2). The scores for PBI-Overprotection in the non-recovery and recovery group were

15.4 ± 7.4 and 11.3 ± 4.6, respectively (p = 0.01). In contrast, the scores for PBI-Care in the

non-recovery group was lower than that in the recovery group (22.1 ± 7.4 and 23.2 ± 4.2, respec-

tively), although the difference was not statistically significant (p = 0.44).

There were significant differences in the experience of having been bullied and experience

of bereavement between the non-recovery and recovery groups. The number of patients with

the experience of having been bullied in the non-recovery group was significantly higher than

that in recovery group (40.9% vs. 26.9%) (p = 0.02). The number of the patients with the experi-

ence of bereavement was also significantly higher in the non-recovery group as compared to

the recovery group (25.0% vs. 11.5%) (p = 0.01).

Fig 1. Consort diagram.

https://doi.org/10.1371/journal.pone.0240504.g001

Table 1. Comparison of the demographic data between the non-recovery and recovery groups.

Non-recovery group (N = 44) (mean ± s.d.) Recovery group (N = 26) (mean ± s.d.) p-value

Age 40.1 ± 9.4 40.2 ± 8.7 0.97

Gender (% male) 22 (59.3) 12 (46.2) 0.81

PANSS total (week 0) 50.9 ± 12.7 34.7 ± 3.9 <0.01

PANSS 8 (week 0) 16.2 ± 5.3 9.6 ± 1.8 <0.01

PANSS 8 (week 24) 16.4 ± 5.7 9.2 ± 1.2 <0.01

GAF (week 0) 61.3 ± 10.4 82.8 ± 5.6 <0.01

GAF (week 24) 61.5 ± 10.2 84.5 ± 3.3 <0.01

CED (mg) 866.0 ± 600.4 346.0 ± 292.1 <0.01

DUP (months)) 17.8 ± 23.5 (N = 33) 5.7 ± 7.3 (N = 24) 0.01

Onset age 24.7 ± 6.5 (N = 40) 26.8 ± 7.9 0.24

s.d., standard deviation; PANSS, Positive and Negative Syndrome Scale; GAF, Global Assessment of Functioning scale; CED, chlorpromazine-equivalent dose; DUP,

duration of untreated psychosis.

https://doi.org/10.1371/journal.pone.0240504.t001
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Of the independent variables, an overprotective attitude of the parents was identified as the

only variable that was strongly predictive of non-recovery (β = 0.30, t = 2.30, p = 0.02)

(Table 3).

A negative correlation was observed between the score for PBI-Care and the score for

PBI-Overprotection in the non-recovery group (r = -0.45, p = 0.02), whereas, no significant cor-

relation between the two was observed in the recovery group (r = -0.37, p = 0.06) (Fig 2).

Discussion

In the present study, we showed that an overprotective attitude of the parents was associated

with non-recovery from schizophrenia.

Comparison of the experience of adverse events and parental bonding

during childhood between the recovery and non-recovery groups

The score for PBI-Overprotection was significantly higher in the non-recovery group than that

in the recovery group, indicating that an “overprotective attitude” of the parents was more fre-

quently encountered in the patients of the non-recovery group. These findings are consistent

with previous reports of a strong correlation between the parents’ high expressed emotion

(EE) and disease relapse in patients with schizophrenia [30, 31]. Varese et al. reported that

emotional abuse was associated with a higher risk of development of psychosis than physical/

sexual abuse and neglect [16].

In contrast, the score for PBI-Care in the non-recovery group was lower than that in the

recovery group, even though the difference was not statistically significant. This indicates

that the association between a “low care” attitude of the parents and the prognosis of

patients with schizophrenia was rather weak. Parker et al. reported that parental “low care”

and “overprotection” were associated with a younger age at initial hospitalization and re-

admission. Our results differed slightly from those of the previous study, in that the age at

Table 2. Comparison of the experience of adverse events and parental bonding type during childhood between the recovery and non-recovery groups.

Non-recovery group (N = 44) (mean ± s.d.) Recovery group (N = 26) (mean ± s.d.) p-value

Bullying (%) 18 (40.9) 7 (26.9) 0.02�

Bereavement (%) 11 (25.0) 3 (11.5) <0.01�

PBI-C 22.1 ± 7.4 23.2 ± 4.2 0.44

PBI-O 15.4 ± 7.4 11.3 ± 4.6 0.01�

PBI, Parental Bonding Instrument; PBI-C, care; PBI-O, overprotection

https://doi.org/10.1371/journal.pone.0240504.t002

Table 3. Associations of different parental bonding types during childhood and the prognosis in schizophrenia

patients.

β t-value p-value

Bullying 0.12 1.01 0.32

Bereavement 0.13 1.12 0.27

PBI-C 0.03 0.21 0.83

PBI-O 0.30 2.31 0.02�

PBI, Parental Bonding Instrument; PBI-C, care; PBI-O, overprotection

https://doi.org/10.1371/journal.pone.0240504.t003
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initial hospitalization did not differ significantly between the non-recovery and recovery
groups.

The combination of “low care” and “overprotective attitude” could be associated with non-
recovery from schizophrenia. In a previous study, the mean scores for “care” and “overprotec-

tion” were 24.9 and 13.3, respectively, in the general population [27]. In our present study, the

mean scores for “care” in both groups were lower than those reported in a previous study (23.2

in the recovery group, 22.1 in the non-recovery group), showing that patients with schizophrenia

can often receive “low care” from their parents. On the other hand, the mean score for “over-

protection” in the recovery group was lower (11.3), while that in the non-recovery group was

higher (15.4) than the corresponding values reported in a previous study, indicating that an

“overprotective attitude” of the parents during childhood could have an important influence

on the functional recovery. Parker et al. described “low care” and an “overprotective” parenting

style as “affectionless control”. In a previous study, an affectionless control parenting style was

demonstrated to be associated with psychotic symptoms and trauma in patients presenting

with their first psychotic episode and patients with borderline personality disorders [32].

Significant differences in the experience of having been bullied and experience of bereave-

ment were observed between the groups. Varese et al. report that such experiences were associ-

ated with the development of psychosis. These findings indicate that these events may not only

be associated with the development of psychosis, but also with the prognosis of patients with

schizophrenia.

Associations of different parental bonding types during childhood and the

prognosis of schizophrenia patients

Our exploratory logistic regression analysis identified PBI-Overprotection score as being the

most strongly predictive of the prognosis in patients with schizophrenia (β = 0.30, t = 2.30,

p = 0.02), indicating that a high score for PBI-Overprotection could be predictive of non-recovery
from schizophrenia. Butzlaff et al. estimated that the mean effect size for EE predicting relapse

was 0.30 [31]. Although there have been few previous studies on the relation between an over-

protective attitude of the parents and the prognosis, an overprotective attitude of the parents

during the patient’s childhood appears to be a risk factor for both relapse and a poor prognosis.

Relationship between the parental “low care” and “overprotective attitude”

during childhood in the recovery and non-recovery groups

Our post-hoc correlation analysis revealed a significant negative correlation between the score for

PBI-Care and the score for PBI-Overprotection in the non-recovery group (r = -0.45, p = 0.02),

Fig 2. Relationships between parental “low care” and “overprotective attitude” during childhood in the recovery
(a) and non-recovery (b) groups.

https://doi.org/10.1371/journal.pone.0240504.g002
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but not the recovery group (r = -0.37, p = 0.62). As Parker et al. suggested that the scores for PBI--

Care and PBI-Overprotection were independent of each other [27], the presence of a significant

negative correlation between the PBI-Care and PBI-Overprotection scores in the non-recovery
group alone indicates the specific attitudes of the parents of the patients in the non-recovery
group.

The specific combination of “low care” and “overprotective attitude” of the parents in the

patients of the non-recovery group could be derived from the patients’ vulnerability and poor

social adjustment during childhood. Bebbington et al. reported that patients with schizophre-

nia spectrum disorders could be more vulnerable to the impact of adverse events in childhood

because of their genetic predisposition [30]. Done et al. reported that children who later devel-

oped schizophrenia showed a greater degree of social maladjustment, especially in relation to

hyperreactive behaviors, at the age of 7 years than controls [33].

Study limitations

There were several limitations of the current study. First of all, all the data were obtained from

the patients, but not the parents. Therefore, the data could be biased because of potential cog-

nitive dysfunction and/or psychotic symptoms in the patients with schizophrenia. In the statis-

tical analysis conducted by ANCOVA, although we applied the PANSS positive scores as a

covariate to examine the difference between the PBI scores in the recovery and non-recovery
groups, it is possible that the results were affected by the presence of psychiatric symptoms

such as idea of persecution.

To estimate the sample size for our study, we referred to a previous study on the parent-

child relationships between patients with depressive disorders and healthy controls using the

PBI [23]. In this study, the effect sizes were 0.67 (maternal care) and 0.76 (overprotection).

Therefore, when the alpha was set at under 0.05 and beta at 0.2 (i.e., to obtain a statistical

power of 0.8), the estimated sample size was 36 for maternal care and 28 for overprotection.

Although we estimated a recovery rate of 20%-40% in our 89 patients with schizophrenia (i.e.,

18–36), there were 26 patients in the recovery group and 44 patients in the non-recovery group.

Because the number of participants was rather small, especially to examine the effect of mater-

nal care between the recovery and non-recovery groups, the alpha error for maternal care could

have occurred in the present study.

The study also has the limitation on the representativeness. Although we designed the

study as a multicenter research project to allow our results to be generalized, our results

could have been affected by selection bias due to the rather small number of institutes

located in the biased area.

As for the concept of recovery from schizophrenia, we followed the concept adopted in a

previous study [29], in which recovery was defined based on a combination of the scores on

the PANSS and GAF, in terms of feasibility. Recovery from schizophrenia as originally pro-

posed by Robert Paul Liberman [20] is defined based on a multi-dimensional concept of low

score on the Brief Psychiatric Rating Scale (BPRS), 50% of time of employment, independent

management of daily activities, and participation in social or recreational activities at least

once in a week. In a future study, we plan to adopt this multi-dimensional concept of recovery.

There could be some latent mediators on social isolation that accounted, at least in part, for

the relationship between the parental bonding style and likelihood of recovery from schizo-

phrenia observed in our study. A previous study on overparenting conducted in parents and

their children who had already grown to become adults suggested that overparenting was asso-

ciated with ineffective coping skills in the children, such as blaming themselves and distancing

[34]. Such ineffective coping skills could lead to the isolation of the children from society.
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Development of schizophrenia in socially isolated persons could be associated with a worse

prognosis, due to the potentially long DUP [35].

Conclusion

In the present study, we showed that an overprotective attitude of the parents was associated

with non-recovery in patients with schizophrenia.
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