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Abstract

Due to inadequate human and financial resource support, the development of mental health

services in Cambodia has been undertaken by various non-governmental organizations

(NGOs). Schizophrenia is the most common functional psychotic disorder, causing severe

and chronic symptoms, and the programs provided by the NGOs should have enhanced the

quality of life (QoL) of patients and their caregivers; however, epidemiological research,

which is a driving force behind the recognition of mental health as a global public health con-

cern, is lacking for schizophrenia in Cambodia. This study therefore aimed to create QoL

evaluation questionnaires available in Khmer (the Cambodian language) for patients with

schizophrenia and family caregivers, and to identify the social determinants and predictors

of their QoL. This cross-sectional study recruited 59 patients and 59 caregivers attending

three clinics operated by two NGOs: the Transcultural Psychosocial Organization (TPO)

Cambodia and the Supporters for Mental Health (SUMH) Cambodia. We conducted linguis-

tic validation of the Schizophrenia Quality of Life Questionnaire 18-item version (S-QoL 18)

and the Schizophrenia Caregiver Questionnaire (SCQ), then analyzed correlations between

the QoL dimensions and socio-demographic factors. The main findings of this study were as

follows: 1) the newly created Khmer versions of S-QoL 18 and SCQ are relatively good psy-

chometric tools that are suitable for research to identify patients’ and caregivers’ needs to

improve their QoL; and 2) engaging in paid work or being of the post-Khmer Rouge genera-

tion results in higher QoL for patients, but having low household economic status or being

affected by chronic disease leads to lower QoL for family caregivers. These findings are

useful for enabling community mental health professionals and aid organizations to create

programs to lessen the patient and caregiver burden in Cambodia. Further research is nec-

essary to develop practical projects that will improve patients’ and caregivers’ QoL in various

clinical settings in Cambodia.
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Introduction

In Cambodia, Pol Pot’s Khmer Rouge (KR) regime (Democratic Kampuchea, 1975–1979) dev-

astated the overall health care system, and it has been reported that none of the psychiatrists,

or patients with psychiatric disorders, and survived that era [1]. Since the resumption of psy-

chiatric services in Cambodia in 1994, significant advances have been made in the field, but

psychiatric services are still extremely inconsistent [1, 2]. While the average economic growth

rate was 7.7% between 1995 and 2017 [3], the annual mental health budget is estimated to be

only approximately 0.02% of the national health budget [4]. Cambodia’s current strategic

health plan includes increased coverage and access to primary and complementary mental

health services as one of its objectives; however, it is only partially and inadequately imple-

mented in practice [4, 5]. Currently, there are 56 psychiatrists in the country, with a ratio of

0.33 psychiatrists per 100,000 people [1]. There are no mental health supported accommoda-

tion services [6] or acute psychiatric units for short-term hospitalization, such as those avail-

able in developed countries [7]. The total number of inpatient beds was 15 for the whole

country in 2011, and the current situation is unclear [1, 8]. Clearly, community and outpatient

care for patients with psychiatric disorders is essential.

Due to inadequate human and financial resources, the development of community mental

health services in Cambodia has been undertaken by diverse non-governmental organizations

(NGOs), which provide different community mental health services in various Cambodian

provinces [1]. Transcultural Psychosocial Organization (TPO) Cambodia is the leading and

most consistent NGO in this field. It runs numerous, and multifaceted community mental

health programs and provides regular outpatient consultation services in its treatment center

in Phnom Penh and, less frequently, in clinics in its five branch offices [1]. Supporters for

Mental Health (SUMH) Cambodia is an organization that in another one which operates in

Siem Reap Province. Its principal aim was to build a mental health service system in the Siem

Reap Province following a training program and a mental health clinic run by Harvard School

of Public Health which terminated at the end of 1999 [1, 9, 10]. SUMH Cambodia based their

projects on a 2001–2003 population survey of mental health-related situations in two commu-

nities in Siem Reap Province [11]. Juntapim and Nuntaboot (2018) [12] reported that the com-

munity care process should include at least the three following steps: 1) understanding the

problems and needs relating to care, risk factors, and solutions; 2) searching for the social capi-

tal of community and collaboration to promote the care and quality of life (QoL) of patients

with mental health problems; and 3) determining suitable approaches for the solution of health

problems and other issues through network development. The development of SUMH Cam-

bodia’s mental health care system was, by and large, aligned with these aspects. SUMH Cam-

bodia staff understood the problems and needs for care; discussed solutions; collaborated to

encourage people living around the patients, and those engaged in traditional and regional

medicine, to work together with the psychiatric outpatient clinics; and promoted cooperation

with other NGOs and public administration services [13, 14].

These programs should have enhanced the QoL of patients and their caregivers; however,

epidemiological research documenting the considerable health burden caused by mental dis-

orders, which is a driving force behind the recognition of mental health as a global public

health concern, is lacking in Cambodia [4]. Notable exceptions concern post-traumatic stress

disorder and other trauma-related disorders induced by Pol Pot’s KR regime [15–17]. This

critical era psychologically affected Cambodian individuals over the long term, and it is one of

the primary reasons for the generation gap between those who lived through the KR regime

and those who learned of it as a historical horror story in school [18, 19]. We assumed that this

past trauma could affect the QoL of those who survived the KR era. Other than trauma-related
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disorders, more general psychiatric and psychological problems, including schizophrenia, are

largely undocumented [4]. To the best of our knowledge, the QoL of patients with schizophre-

nia and their family caregivers in Cambodia has not been investigated.

Schizophrenia is the most stigmatizing and most common functional psychotic disorder,

causing an array of severe and chronic symptoms, such as delusions, hallucinations, disorga-

nized speech or behavior, and impaired cognitive ability [20–22]. Of 683 patients admitted to

the TPO Cambodia clinic in 2017, 16% were patients with schizophrenia [23]. Of 973 patients

admitted to the SUMH Cambodia rehabilitation and consultation service centers in 2016,

32.1% were patients with schizophrenia [24]. The early onset of the disease, along with its

chronic nature, makes it a disabling disorder that significantly affects the QoL of patients and

their family caregivers [20, 25]. Strong family involvement in mental health care is widespread

in Asia; more than 70% of patients with schizophrenia depend on their families, in contrast to

about 25–50% in Western countries [26, 27]. Moreover, the average duration of untreated

mental illness (DUP) in patients with schizophrenia in Cambodia is prolonged, such as 47

months in a previous report [28]. Taken together, patients and their family caregivers have

already suffered a long-term disease burden and stigmatization by their first visit to psychiatric

medical services [4]. After the treatment starts, focusing on the QoL of patients with schizo-

phrenia beyond the clinical improvement of symptoms is essential [29, 30]. Health-related

QoL is defined as an individual’s perception of their position in life, in the context of their cul-

ture and value systems, regarding their goals, expectations, standards, and concerns [31]. Care-

givers face considerable burdens and challenges relating to their QoL when they support

individuals with schizophrenia [32, 33], so improvement in the caregiver’s QoL has an impact

on patient’s psychotic symptoms and QoL [34]; thus, focusing on the QoL of family caregivers

is crucial for evaluating the critical outcomes of community care.

In order to evaluate the QoL of patients with schizophrenia, a disease-specific questionnaire

is desirable, and the Schizophrenia Quality of Life Questionnaire (S-QoL) was thus developed

[35]. For the family caregivers of patients with schizophrenia, the Schizophrenia Caregiver

Questionnaire (SCQ) was developed from the Zarit Burden Interview, which was widely used,

but intended to assess the burden of caregivers for patients with senile dementia [36–38]. Both

were unavailable in Khmer (the Cambodian language). The QoL-related questionnaires

already available in Khmer were the Short Form-12 Health Survey version 1 (SF-12 v1) and

the 10-item Connor–Davidson Resilience Scale (CD-RISC-10). The former is used for physical

and mental health status self-evaluation, and the latter is used for evaluation of resilience (the

personal qualities that enable a person to thrive in the face of adversity) [39]. The physical and

psychological health status contributes to the QoL of patients with schizophrenia [40], and

QoL and resilience are moderately correlated in both patients and caregivers [41, 42]; there-

fore, these scales were used to validate the newly-developed Khmer versions of the QoL

questionnaires.

The current study aimed to 1) create and validate QoL evaluation questionnaires in Khmer

for patients with schizophrenia and family caregivers in Cambodia and 2) identify correlations

between socio-demographic factors and the dimensions of QoL questionnaires to find the

social determinants of improving or worsening QoL in Cambodian clinical settings.

Materials and methods

Participants

We purposively recruited patients and family caregivers when they visited the SUMH Cambo-

dia psychiatric rehabilitation center in Siem Reap and the TPO Cambodia clinics in Phnom

Penh and Kampong Cham for their regular follow-up rehabilitation or consultation
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appointments. The patients were diagnosed with schizophrenia by psychiatrists in the Psychia-

try Department of Siem Reap Provincial Hospital or TPO Cambodia clinics, based on the

International Classification of Diagnosis, 10th edition (ICD–10), or the Diagnostic and Statis-

tical Manual of Mental Disorders, 4th edition (DSM–IV). All of the patients and family care-

givers were aged� 18 years. The clinical staff determined the patients’ capacity to give their

consent by their communication skills and degree of understanding of the description of the

research procedure. The patients, who could respond to the questions with a little help from

their caregivers, were also invited to participate in the study. The caregivers, a fair number of

whom attended without the patients present, were also invited. Since there were only 24

patient–caregiver pairs, comparison between pairs was excluded due to the small sample size.

This survey was combined with qualitative analysis of a semi-structured interview study,

which lasted 1 to 1.5 h each, but at that point, some of those who traveled to the clinic over

long distances or were worried about their concentration declined to participate in the study.

This cross-sectional study was conducted from September 2017 to March 2018 and

included 118 Cambodian participants, of whom 59 were patients and 59 were family caregiv-

ers. The numbers of patients and family caregivers in Phnom Penh, Kampong Cham, and

Siem Reap were 36, 18, and 5, and 25, 16, and 8, respectively. The participants in each clinic

came from both urban and rural areas.

Materials and procedures

We collected socio-demographic data and conducted a linguistic validation process on the

S-QoL 18-item version (S-QoL 18) and SCQ to produce the first Khmer versions, and used the

Khmer versions of the SF-12 v1 and CD-RISC-10 to validate them. The generation gap

between the pre- and post-KR era people was evaluated by dividing the subjects into those

who were born before or during the KR regime (aged� 38 years) and those born after. For lin-

guistic validation, two bilingual Cambodian translators performed the forward translation into

Khmer, and these translations were reconciled by co-author Chhim to create the first Khmer

version. In the next step, the Khmer version was back-translated by a third bilingual Cambo-

dian translator into English, and the two English versions were compared by Chhim to finalize

the second Khmer version for the present study. We then assessed internal consistency reliabil-

ity by calculating the Cronbach’s alpha coefficient [43]. Concurrent validity was assessed using

Pearson’s correlation coefficients between each domain of S-QoL18 or SCQ and the validation

questionnaires (SF-12 v1 and CD-RISC-10). We also translated the 6-item version of the Posi-

tive and Negative Syndrome Scale for Schizophrenia (PANSS-6) [44]. Co-author Chhim con-

ducted forward translation to develop the Khmer version of PANSS-6 to evaluate the severity

of the patients’ symptoms. The linguistic validation was not conducted for PANSS-6, because

the translated sentences were used by the interviewers as a tool to evaluate the severity of

patients’ symptoms, and not used as questionnaires to the patients. The first author trained the

staff of SUMH Cambodia to rate PANSS-6, while psychiatrists rated PANSS-6 in the TPO

Cambodia clinics [45]. Given the literacy rate of Cambodia (74%, 2009–2014) [46], we con-

ducted interviews using the questionnaires, training and supervising the staff of SUMH Cam-

bodia and TPO Cambodia as interviewers.

Short Form-12 Health Survey version 1 (SF-12 v1)

SF-12 v1 is the first version of SF-12: a 12-item version of the 36-item Short Form Health Sur-

vey (SF-36), which is a widely-used self-perceived health status questionnaire designed for

both general and specific populations [47]. Each item is rated on a Likert-type scale. We used

the weighted and normed scoring rules recommended by the SF-12 developers (Ware JE Jr
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et al.) for the physical and mental health component summary scores (PCS and MCS, respec-

tively), with lower scores indicating higher disability [48]. Since PCS and MCS normative data

for the Cambodian population was unavailable, we used normative data based on the US pop-

ulation in 1990, which Sonis et al. [15] had applied to the Cambodian population and which

showed excellent reliability.

The 10-item Connor-Davidson Resilience Scale (CD-RISC-10)

CD-RISC-10 is a 10-item short version of the 25-item CD-RISC: an excellent, widely-used psy-

chometric scale for measuring resilience in the adults [49]. Items were rated on a 5-point

Likert scale relating the past month’s condition and combined into a single scale, with a higher

score indicating higher resilience [50]. The CD-RISC-10 Khmer version showed excellent reli-

ability and validity when used for Cambodian adolescents [51], and permission for its use was

obtained from the developers (Davidson JRT and Connor KM) in May 2017.

Schizophrenia Quality of Life Questionnaire 18-item Version (S-QoL 18)

The S-QoL 18 is the short version of a 41-item French self-administered multidimensional

QoL questionnaire concerning the present circumstances and designed for patients with

schizophrenia [35, 52]. It comprises 18 items describing eight dimensions: psychological well-

being (PsW), self-esteem (SE), family relationships (RFa), relationships with friends (RFr),

resilience (RE), physical well-being (PhW), autonomy (AU), and sentimental life (SL), together

with the index (total score). The dimension scores were calculated by summing the self-rated

5-point Likert scale scores and transferring them linearly onto a scale of 0–100, with higher

scores indicating higher QoL. We obtained permission to use and translate the English version

of SCQ from the Mapi Research Institute in July 2017.

Positive and Negative Syndrome Scale for Schizophrenia 6-item version

(PANSS-6)

The original version of PANSS is a 30-item, 7-point (1–7) clinician-rated scale that was specifi-

cally developed to assess psychotic symptoms in individuals with schizophrenia [53]. Although

it is the most widely-used measure of schizophrenia severity, it is too lengthy for research pur-

poses, especially for research using other measures and interviews, such as the present study.

Of the shorter versions of PANSS, developed for use in both research and clinical settings, we

selected the shortest 6-item version proposed by Østergaard et al. [44]. Although it was applied

only to hospitalized acute-phase patients and could capture higher symptom reduction and

remission rates compared with controls, we used it for the present study, together with a semi-

structured interview study for qualitative analysis (unpublished data at present), which

required a rapid evaluation of patients’ symptom severity. 3-item positive symptom scores,

3-item negative symptom scores, and the total score were calculated.

Schizophrenia Caregiver Questionnaire (SCQ)

The 32-item SCQ was developed from the ZBI to assess the burden on caregivers of patients

with schizophrenia [37], which is rated on an 11-point Likert scale for the past four weeks, and

each score is converted to 5-point item scores. The SCQ consists of two parts; a “humanistic

impact—total score (HI-TS)” supra-domain to assess the direct impact on the individual care-

giver, composed of four subdomains for physical, emotional, social, and daily life aspects

(HI-P, HI-E, HI-S, HI-DL, respectively), and another part to assess all other aspects of the

caregiver experience and indirectly reflect their personal impact, composed of eight domains
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such as “exhaustion with caregiving (EC)”, “patient dependence (PD)”, “worries for the patient

(WP)”, “perception of caregiving (PC)”, “feeling alone (FA)”, “financial dependence of the

patient (FDP)”, “financial impact of caregiving (FIC)”, and “overall difficulty of caregiving

(ODC)”. Each domain score is calculated as a simple sum of the item scores, transferred line-

arly onto a scale of 0–100, with higher scores indicating lower QoL [37, 38].

Data analysis

We calculated the questionnaire scores according to the structure of the original version. We

assessed the internal consistency reliability by calculating the Cronbach’s alpha coefficient,

with a coefficient of at least 0.7 expected for each dimension [43]. When we assessed the con-

current validity using Pearson’s correlation coefficients between each domain of S-QoL18 or

SCQ and the validation questionnaires, an absolute coefficient value between 0.4 and 0.7 was

expected for a moderate correlation [54]. Parallel analysis based on principal component anal-

ysis was conducted to assess the structure of the Khmer versions of S-QOL 18 and SCQ. To

evaluate the relationships between the socio-demographic factors and the questionnaire scores,

correlation analysis, unpaired t-tests, or Mann-Whitney’s U test were used. We then further

analyzed all the significant and nearly-significant factors associated with the overall QoL

scores, using multiple linear regression analysis with dummy variables for nominal variables.

All the tests were two-tailed and statistical significance was defined as p< 0.05. The statistical

analyses were performed using IBM SPSS Statistics for Macintosh, Version 25.0, except for the

parallel analysis, which was performed using R version 3.5.2 with “psych package” version

1.8.12 [55, 56].

Ethical issue

This study protocol was approved by the Tokyo Institute of Technology Ethics Committee for

Human Research (2016078) and the National Ethics Committee for Health Research in Cam-

bodia (031NECHR). Before commencing the survey, written informed consent was obtained

from the participants and the study objectives and its voluntary participation were explained.

Results

Socio-demographic data

The socio-demographic data is presented in Table 1. The mean patients’ age was significantly

lower than that of the family caregivers (p = 0.001). Educational level, indicated by years of

schooling and literacy, were significantly higher in the caregivers than in the patients

(p = 0.026). 93.2% of the patients used the typical antipsychotics haloperidol and/or chlor-

promazine; the only atypical one was risperidone, and the chlorpromazine-equivalent dose of

the medication for the patients is also shown in Table 1. Among caregiver participants, 63.3%

recognized themselves as the principal caregivers, and 71.1% of the principal caregivers were

parents of the patients.

Scale scores and internal consistency reliability

The Cronbach’s alpha coefficients for SE, RFa, RE, PhW, AU, index of S-QoL 18, HI-TS and

its subdomains, and the total score and WP of SCQ, SF-12 v1, CD-RISC-10, and PANSS-6

scores, were over the recommended threshold of 0.70 (0.731–0.962), indicating good internal

consistency reliability [25] (Table 2). The Cronbach’s alpha coefficients for PsW, RFr, SL on

the S-QoL 18 and EC, PD, and PC on the SCQ, did not reach the acceptable range for
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reliability. The SF-12 PCS and MCS, and CD-RISC-10 scores did not differ significantly

between patients and caregivers (Table 2).

The parallel analysis, based on principal component analysis, showed that there were two,

one, and one adequate number of factors for the S-QoL 18, SCQ total, and SCQ HI-TS Khmer

versions, respectively, which did not have the same structure as the original versions.

Table 1. Description of baseline characteristics of participants (Patients n = 59, Caregivers n = 59).

Patients Caregivers

Age (years), mean (SD) 39.4 (11.7) 47.9 (14.7)

Generation, n(%) Pre-KR generation 31 (52.5) 41 (69.5)

Post-KR generation 28 (47.5) 18 (30.5)

Gender, n(%) Male 24 (40.7) 22 (37.3)

Female 35 (59.3) 37 (62.7)

Marital status, n(%) Married 23 (39.0) 42 (71.2)

Separated 2 (3.4) 4 (6.7)

Divorced 6 (10.2) 4 (6.8)

Widowed 4 (6.8) 9 (15.3)

Never married 24 (40.7) 4 (6.8)

Education (years of schooling), mean(SD) 5.8 (4.7) 9.5 (12.9)

Literacy, n(%) Literate 40 (67.8) 50 (84.7)

Illiterate 19 (32.2) 9 (15.3)

Occupation, n(%) Agricultural 14 (23.7) 17 (28.8)

Employee 9 (15.3) 10 (16.9)

Family operated or independent 10 (16.9) 18 (30.5)

Housewife 4 (6.8) 5 (8.5)

Student 0 (0.0) 0 (0.0)

Unemployed 20 (33.9) 9 (15.3)

Economic status, n(%) Sufficient 19 (32.2) 18 (30.5)

Insufficient 37 (62.7) 33 (55.9)

Residence, n(%) Urban 28 (47.5) 28 (47.5)

Rural 30 (50.8) 31 (52.5)

Religion, n(%) Buddism 55 (93.2) 59 (100.0)

Christianity 4 (6.8) 0 (0.0)

No of person household, mean (SD) 5.4 (2.5) 5.4 (2.4)

Chlorpromazine equivalent dose (mg), mean (SD) 397.0 (360.7) 435.4 (395.2)a

Duration of illness (years), mean (SD) 9.6 (8.4) 8.0 (6.4)a

Duration of untreated psychosis (DUP) (years), mean (SD) 3.8 (5.7) 2.0(3.0)a

Chronic physical complications, Chronic disease, n(%) 15 (25.4) 30 (50.8)

Duration of chronic complications (years), mean (SD) 6.9 (6.5) 8.0 (8.8)

Time of caregiving (hours/day), mean (SD) 5.2 (5.9)

Kinship, n(%) Parent 32 (54.2)

Spouse 6 (10.2)

Sibling 9 (15.3)

Offspring 4 (6.8)

Other relatives 6 (10.2)

Principal Caregiver, n(%) 38 (63.3)

Note: KR = Khmer Rouge
aData of the patient of the family participant

https://doi.org/10.1371/journal.pone.0229643.t001
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Concurrent validity of S-QoL and SCQ Khmer version

Pearson’s correlation coefficients between the S-QoL 18 and SCQ domains and the validation

questionnaires or scales are shown in Table 3. The S-QoL 18 index and domains, except for

PsW and RFa, were moderately correlated with SF-12 MCS and CD-RISC-10 (|r| = 0.417–

0.637). These domains and SL were moderately correlated with the PANSS scores (|r| = 0.415–

Table 2. Description of S-QoL18, SF-12, CD-RISC 10, PANSS-6 scores and internal consistency reliability.

Dimensions (Item No) # of item Subject Mean Score (SD) p Cronbach’s alfa

S-QoL18 PsW 16,17,18 3 Patient 60.6(25.4) 0.527

SE 1,4 2 Patient 65.9(25.5) 0.731

RFa 10,11 2 Patient 76.7(25.6) 0.869

RFr 12,13 2 Patient 55.9(25.3) 0.548

RE 2,3,7 3 Patient 67.8(25.2) 0.775

PhW 8,9 2 Patient 55.7(31.1) 0.882

AU 5,6 2 Patient 67.8(28.0) 0.861

SL 14,15 2 Patient 52.8(30.4) 0.621

Index (total) 1_18 18 Patient 62.9(18.5) 0.878

SCQ HI-TS 17 Caregiver 39.9(25.8) 0.952

HI-P 10,24,29 3 Caregiver 38.3(31.3) 0.833

HI-E 4–6,25,30,31 6 Caregiver 41.5(28.0) 0.903

HI-S 7,12,13 3 Caregiver 36.3(28.1) 0.759

HI-DL 2,3,11,17,32 5 Caregiver 41.0(25.7) 0.823

EC 16,18 2 Caregiver 34.3(28.9) 0.637

PD 1,14 2 Caregiver 42.6(30.2) 0.544

WP 8,27,28 3 Caregiver 53.5(26.3) 0.763

PC 20,21 2 Caregiver 58.9(25.3) 0.427

FA 23 1 Caregiver 38.6(38.1) NA

FDP 9 1 Caregiver 60.6(39.7) NA

FIC 15 1 Caregiver 54.2(36.6) NA

ODC 22 1 Caregiver 44.1(35.8) NA

SCQ total 32 Caregiver 42.8(23.4) 0.962

SF-12v1 PCS 12 Patient 45.0(10.4) 0.09 0.785

12 Caregiver 42.1(8.2) 0.781

MCS 12 Patient 42.5(9.5) 0.88 0.785

12 Caregiver 38.5(8.5) 0.781

CD-RISC-10 10 Patient 22.0(6.9) 0.07 0.839

10 Caregiver 24.4(7.0) 0.862

PANSS-6 Positive 3 Patient 6.4(3.5) 0.798

Negative 3 Patient 6.6(4.2) 0.882

Total 6 Patient 13.0(6.7) 0.849

Note: Cronbach’s alfa; in bold, above the recommended threshold of 0.70; PsW = Psychological well-being

SE = Self-esteem; RFa = Family relationships; RFr = Relationshios with friends; RE = Resilience

PhW = Physical well-being; AU = Autonomy; SL = Sentimental life; HI-TS = Humanistic impact—Total Score

HI-P = Humanistic impact—Physical; HI-E = Humanistic impact—Emotional; HI-S = Humanistic impact—Social

HI-DL = Humanistic impact—Daily life; EC = Exhaustion with caregiving; PD = Patient dependence

WP = Worries for the patient; PC = Perception of caregiving; FA = Feeling alone

FDP = Financial dependence of the patient; FIC = Financial impact of caregiving

ODC = Overall difficulty of caregiving; PCS = Physical component summary; MCS = Mental component summary

https://doi.org/10.1371/journal.pone.0229643.t002

PLOS ONE QoL and social determinants for patients schizophrenia and family caregivers in Cambodia

PLOS ONE | https://doi.org/10.1371/journal.pone.0229643 March 4, 2020 8 / 21

https://doi.org/10.1371/journal.pone.0229643.t002
https://doi.org/10.1371/journal.pone.0229643


0.572). SF-12 PCS was moderately correlated only with PhW. The PsW and RFa dimensions

were uncorrelated or weakly correlated with all the validation scale scores. For family caregiver

measurements, HI-TS, HI-P, HI-E, HI-DL, PD, WP, FIC, ODC, and the total score were mod-

erately correlated with SF-12 PCS (|r| = 0.416–0.560). Only HI-S was moderately correlated

with the SF-12 MCS (r = -0.426). All the domains and the total SCQ score were uncorrelated

or weakly correlated with CD-RISC-10.

Socio-demographic factors associated with scale scores

The univariate analysis of the associations between the socio-demographic data, medication

use, and measures of patients is shown in Table 4. In patients, the scale scores for gender, age,

education, and literacy were not significantly different, except for literacy and the SL domain.

The post-KR generation showed higher scores in the S-QoL 18 for RFa and the index, and

more severe negative symptoms. If the patients had a paid occupation, the S-QoL 18 RE, AU,

SL, and SF-12 PCS scores were higher, and all the PANSS-6 scores were lower, than for those

who performed unpaid work or did not work. Economic status was associated with PhW and

the SF-12 MCS, but chronic physical complications were associated only with the MCS. A

higher chlorpromazine-equivalent dose was mildly correlated to PhW and all the PANSS-6

scores. Marital status (married or others), residence (urban or rural), number of people per

household, duration of patient’s illness, and DUP did not affect any QoL or validation ques-

tionnaires (Table in S1 Table).

The univariate analysis of the associations between the socio-demographic data, medication

use, and measures of family caregivers is shown in Table 5. For family caregivers, female par-

ticipants showed lower SF-12 MCS and CD-RISC-10 scores, while the SCQ scores were gen-

der-independent. Age and education were not correlated to any scales, and occupation

influenced only the SCQ ODC domain and SF-12 MCS. When the economic status of the

household was insufficient to meet basic needs, or the family caregivers had chronic disease,

were parents of the patient, or were the principal caregivers, the QoL scores were generally

lower. The chlorpromazine-equivalent dose for the patients was not correlated to any scores of

SCQ, SF-12, or CD-RISC-10. Pre- or post-KR generation, marital status (married or others),

Table 3. Correlations between S-QoL 18 or SCQ scores and SF-12, CD-RISC 10, and between S-QoL 18 and PANSS-6 scores.

S-QoL18 domains

PsW SE RFa RFr RE PhW AU SL Index

SF-12 PCS 0.125 0.301� 0.062 0.269� 0.174 0.513�� 0.213 0.208 0.350��

MCS 0.081 0.610�� 0.375�� 0.430�� 0.493�� 0.547�� 0.431�� 0.348�� 0.609��

CD-RISC-10 0.274� 0.637�� ##### 0.492�� 0.545�� 0.421�� 0.417�� 0.354�� 0.571��

PANSS-6 Positive 0.017 -0.346�� ##### -0.372�� -0.327� -0.278� -0.505�� -0.377�� -0.439��

Negative 0.127 -0.409�� ##### -0.359�� -0.544�� -0.24 -0.486�� -0.343�� -0.438��

Total 0.089 -0.440�� ##### -0.422�� -0.513�� -0.298� -0.572�� -0.415�� -0.507��

SCQ domains

HI-TS HI-P HI-E HI-S HI-DL EC PD WP PC FA FDP FIC ODC SCQ total

SF-12 PCS -0.497�� -0.543�� -0.416�� -0.300� -0.560�� -0.25 -0.443�� -0.412�� -0.21 -0.294� -0.284� -0.442�� -0.470�� -0.501��

MCS -0.394�� -0.339�� -0.328� -0.426�� -0.391�� -0.321� -0.284� -0.285� -0.11 -0.295� -0.16 -0.377�� -0.352�� -0.398��

CD-RISC-10 -0.318� -0.333� -0.282� -0.267� -0.301� -0.25 -0.23 -0.13 -0.12 -0.21 0.174 -0.14 -0.2 -0.297�

Note: Pearson’s correlation coefficients; In bold, 0.40 < absolute value of correlations

� p < 0.05

�� p < 0.01; Abbreviations: see the note on Table 2.

https://doi.org/10.1371/journal.pone.0229643.t003
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residence (urban or rural), duration of caregiving, number of persons per household, duration

of patient’s illness, and DUP did not make differences in any QoL or validation questionnaires

(Table in S2 Table).

We entered all variables that were significant or nearly-significant in the overall QoL scores

(S-QoL 18 index, SCQ HI-TS, and total score) in the bivariate analysis into a multiple linear

regression analysis, using a forced entry method for S-QoL and a stepwise method for SCQ.

Significant regression equations were found (F(2,54) = 4.66, p = 0.014), with an R2 of 0.15) for

S-QoL 18, (F(2, 46) = 7.46, p = 0.002, with an R2 of 0.25) for SCQ HI-TS, and (F(2,46) = 8.13,

p = 0.001), with an R2 of 0.26) for the SCQ total score. The crude and standardized beta coeffi-

cients and the 95% confidence interval (CI) of the variables are presented in Table 6.

Discussion

This study primarily aimed to create and validate a Khmer version of the QoL evaluation ques-

tionnaires: S-QoL 18 for patients with schizophrenia, and SCQ for family caregivers of patients

with schizophrenia. Our results on internal consistency reliability and concurrent validity indi-

cated that the S-QoL 18 Khmer version had good psychometric properties. The scores for resil-

ience and autonomy, and the total score were negatively correlated with the severity of

negative symptoms. These results were in accordance with previous studies [57–62]. Although

it had a two-factor structure, unlike the original version [52], we suggest that the index (total

score) is valid for use with Cambodian patients with schizophrenia to evaluate their overall

degree of QoL. Regarding cultural considerations, we should mention that both the internal

consistency reliability and concurrent validity were unsatisfactory for assessing the PsW

domain, which consisted of three items to evaluate “how much the participant has difficulty

concentrating, thinking straight”, “how much the participant feels cut-off from the outside

world”, and “how much the participant has difficulty expressing his/her feelings”. These ques-

tions were originally generated from an analysis of interviews with patients with schizophrenia

and validated in the Western population [35, 52]. In Cambodia, “thinking too much” is one of

the common complaints relating, not only to past traumatic events, but also to current

Table 6. Multiple regression analysis predicting patients’ and family caregivers’ QoL.

S-QoL 18 index

Crude B Standardized B 95% CI p
(Constant) 51.96

Occupation 11.37 0.31 1.73 to 20.52 0.021

Generation 10.48 0.29 1.21 to 19.8 0.028

SCQ Humanistic impact

Crude B Standardized B 95% CI p
(Constant) 55.20

Economic status -18.43 -0.33 -33.4 to -3.50 0.017

Chronic disease -16.83 -0.31 -31.2 to -2.4 0.023

SCQ total

Crude B Standardized B 95% CI p
(Constant) 56.89

Economic status -17.33 -0.34 -30.7 to -4.0 0.012

Chronic disease -15.59 -0.32 -28.5 to -2.7 0.019

Note: Dummy variables: Generation: pre = 0, post = 1; Occupation: paid = 1, unpaid = 0

Economic status: sufficient = 1, insufficient = 0; Chronic disease: yes = 0, no = 1

https://doi.org/10.1371/journal.pone.0229643.t006
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problems [1, 16]. With respect to emotional expressions, individuals who survived the KR

regime tend to feel cowardly and behave submissively [63]; therefore, the first and third items

above needed further cultural consideration to modify S-QoL 18 to a version more congruent

with Cambodian culture.

Our results also indicated that the SCQ Khmer version had good psychometric properties.

The original English version of the SCQ domain showed moderate correlations with SF-36

mental health score, but not physical health score, in the Western population [38]. This con-

trasted with our results, which aligned with the literature claiming that Cambodian individuals

tend to develop physical symptoms in response to psychological distress [1, 16, 64]. Although

the SCQ Khmer version had a single-factor structure, unlike the original English version, we

suggest that the total score and SCQ HI-TS are valid for use with Cambodian family caregivers

of patients with schizophrenia to evaluate their overall degree of QoL.

The second aim of this study was to elucidate the social determinants of QoL among

patients with schizophrenia and their family caregivers. Among patients, the S-QoL 18 scores

were gender-independent, in accordance with two other studies [59, 65]. Years of schooling

did not correlate with QoL, and literacy significantly influenced only the SL dimension. Gener-

ally, higher education was related to better social functioning [66]; however, it did not seem to

be a predominant factor for improving QoL in the Cambodian population. Regarding the gen-

eration gap, those who were born after the KR era showed better QoL and better family rela-

tionships, although their negative symptoms were more severe than those of people born

during and before the KR era. The results implied that lower social functioning did not neces-

sarily equate to higher subjective QoL. The patients with paid occupations showed significantly

better QoL scores, which led us to believe that the critical factor for better QoL is paid work,

which is congruent with previous studies [42, 61, 66–69]. As expected, patients with paid occu-

pations showed lower PANSS-6 scores than those with unpaid occupations or who were

unemployed. The economic status of households did not noticeably influence the patients’

QoL. These results suggested that family income was less important for patients than their

financial productivity. The chlorpromazine-equivalent dose of antipsychotics used by patients

was moderately negatively correlated with their physical well-being status. Since most of the

patients used haloperidol and/or chlorpromazine in the present study, a lower dosage, rather

than the use of atypical antipsychotics [68], seemed to be a key factor for better QoL. There

were no correlations or significant differences between the socio-demographic factors and the

CD-RISC-10 score; however, the patients with a paid occupation were more resilient accord-

ing to the S-Qol 18 score, which was consistent with the results of previous studies [42, 61, 66–

69]. DUP, which affects QoL at the first visit to a medical institution [70], did not influence

any QoL domains among our sample patient population who had already received psychiatric

treatment. In the multiple regression analysis, engaging in paid occupation predicted higher

QoL in patients with schizophrenia. This factor was found to be related to better QoL in the

bivariate analyses used by previous studies [42, 61, 66–69], and it was stated as a predictor of

QoL by the multiple regression analysis used by one study in the Czech Republic [67]. Work

plays a particularly important role in defining an individual’s identity [71], so the double dis-

crimination due to unemployment and mental health problems is particularly harmful [72].

Our findings affirmed the need to provide interventions focusing on job skills training to gen-

erate positive effects on patients’ QoL. Being of the post-Khmer Rouge generation also pre-

dicted higher QoL for the patients. This result suggested that the KR regime had a long-term

influence on how the patients felt about stressful events in daily life, which is compatible with

several online media articles [19, 73]. However, this study did not ask about personal traumatic

experiences; thus, further studies are needed to clarify the influence of the generation gap on

QoL.
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Among family caregivers, in particular, economic status, physical diseases, and kinship

influenced QoL multidimensionally in the univariate analysis. Caregivers without paid

occupations experienced greater difficulty in overall caregiving than those with paid occu-

pations. It has been reported that caregivers’ employment status impacts their health status

[74], but the economic status of households, rather than employment status, seemed to be

an important factor for our caregiver sample. This may reflect the family members’ possible

commitment to agricultural labor or family-operated independent businesses (the two lead-

ing occupations). Kinship, or a caregiver’s role in the family, was reported to affect the care-

giver’s perceptions of the burden of care, but the results of previous studies were

inconsistent [75]. Our results showed that the QoL of the parents of patients was lower than

that of the caregivers with other family relationships, which was congruent with several

studies [76, 77]. Patients’ dependence on parents inevitably makes the parents feel worried

about who will care for the patients in the future. Old age often causes physical problems

[33] and half of the caregivers in our participants had chronic disease. Gender was not cor-

related with any SCQ dimensions, and this result corresponded to the results of several

other studies [78–80]. In the multiple regression analysis, two aspects, including adequate

household economic status and the absence of chronic disease, predicted higher QoL for

family caregivers. These results were in accordance with those of a previous study reporting

that the household income and physical health of caregivers were predictors of their QoL

[81]. In countries where support for continuous treatment and long-term medication fees,

community and health resources, and the availability of medication were scarce, previous

studies showed that household income was of the utmost concern to caregivers [82]. Living

with chronic disease makes caregiving responsibilities more tiring and necessitates the care-

givers allocating more money to treatment and medication fees from the family budget.

These results suggested that financial support for the households, including help with hospi-

tal fees for patients and caregivers with chronic illnesses, and home care for patients to

reduce the caregiver burden, are needed to improve the caregiver’s QoL.

The main limitations of the present study were its cross-sectional design, relatively small

sample size, and the inability to analyze the relationships between patients and their own care-

givers due to insufficient patient–caregiver dyads. We were also unable to perform the step-

by-step linguistic validation process recommended by the Mapi Research Institute for S-QoL

18 and SCQ [83], due to resource limitations. The structures of S-QoL 18 and SCQ differed

from the original versions in our participants. In addition, the coefficient of determination for

the S-QoL index was relatively low at 0.15. These results may indicate that QoL is multifacto-

rial and individual-specific, which supports the evidence claiming that financial interventions

in low- and middle-income countries are not always successful [84]. In order to overcome

these limitations, it would be advisable to conduct research using these newly created Khmer

versions of S-QoL 18 and SCQ total or SCQ HI-TS with larger sample groups in various clini-

cal settings in Cambodia.

Conclusions

This first investigation of the QoL of patients with schizophrenia and their family caregivers in

Cambodia indicated the following:

1. The newly translated Khmer version of S-QoL 18, and SCQ total and SCQ HI-TS, are rela-

tively good psychometric tools for evaluating the QoL of patients with schizophrenia and

their family caregivers in Cambodian clinical settings. They can be used for further research

into patients’ and caregivers’ needs to improve their QoL in Cambodia.
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2. Engaging in paid work, or being of the post-KR generation, results in higher QoL for

patients, while having low household economic status, or being affected by chronic disease,

leads to lower QoL for family caregivers.

These findings are useful for helping community mental health professionals and aid orga-

nizations to create better programs to lessen the patient and caregiver burden in Cambodia.

Further investigation is necessary to develop practical projects that will improve patients’ and

caregivers’ QoL in various clinical settings in Cambodia.
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34. Caqueo-Urı́zar A, Alessandrini M, Urzúa A, Zendjidjian X, Boyer L, Williams DR. Caregiver’s quality of

life and its positive impact on symptomatology and quality of life of patients with schizophrenia. Health

Qual Life Outcomes. 2017; 15(1):76. https://doi.org/10.1186/s12955-017-0652-6 PMID: 28424076

35. Auquier P, Simeoni MC, Sapin C, Reine G, AghababianV, Cramer J, et al. Development and validation

of a patient-based health-related quality of life questionnaire in schizophrenia: the S-QoL. Schizophr

Res. 2003; 63 (1–2): 137–49. https://doi.org/10.1016/s0920-9964(02)00355-9 PMID: 12892868

36. Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: correlates of feelings of bur-

den. Gerontologist. 1980; 20(6): 649–655. https://doi.org/10.1093/geront/20.6.649 PMID: 7203086

37. Gater A, Rofail D, Marshall C, Tolley C, Abetz-Webb L, Zarit SH, et al. Assessing the Impact of Caring

for a Person with Schizophrenia: Development of the Schizophrenia Caregiver Questionnaire. Patient.

2015; 8(6): 507–520. https://doi.org/10.1007/s40271-015-0114-3 PMID: 25680337

38. Rofail D, Regnault A, le Scouiller S, Lambert J, Zarit SH. Assessing the impact on caregivers of patients

with schizophrenia: psychometric validation of the Schizophrenia Caregiver Questionnaire (SCQ). BMC

Psychiatry. 2016; 16: 245. https://doi.org/10.1186/s12888-016-0951-1 PMID: 27431493

39. Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson Resilience

Scale (CD-RISC). Depress Anxiety. 2003; 18 (2): 76–82. https://doi.org/10.1002/da.10113 PMID:

12964174

40. Cramer JA, Rosenheck R, Xu W, Thomas J, Henderson W, Charney DS. Quality of life in schizophre-

nia: A comparison of instruments. Schizophr Bull. 2000; 26(3): 659–666. https://doi.org/10.1093/

oxfordjournals.schbul.a033484 PMID: 10993404

41. Jain A, Singh DC. Resilience and Quality of Life in Caregivers of Schizophrenia and Bipolar Disorder

Patients. Global Journal of Human Social Science Research. 2014; 14(5-A): 25–28.

42. Wartelsteiner F, Mizuno Y, Frajo-Apor B, Kemmler G, Pardeller S, Sondermann C, et al. Quality of life in

stabilized patients with schizophrenia is mainly associated with resilience and self-esteem. Acta Psy-

chiatr Scand. 2016; 134(4): 360–367. https://doi.org/10.1111/acps.12628 PMID: 27497263

43. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika. 1951; 16 (3): 297–

334.

44. Østergaard SD, Lemming OM, Mors O, Correll CU, Bech P. PANSS-6: a brief rating scale for the mea-

surement of severity in schizophrenia. Acta Psychiatr Scand. 2016; 133(6): 436–444. https://doi.org/

10.1111/acps.12526 PMID: 26558537

45. Opler MGA, Yavorsky C, Daniel DG. Positive and negative syndrome scale (PANSS) training: Chal-

lenges, solutions, and future directions. Innov. Clin. Neurosci. 2017; 14 (11–12): 77–81. PMID:

29410941

46. UNICEF. The state of the World’s Children 2016 statistic tables. 2019. Available from: https://data.

unicef.org/resources/state-worlds-children-2016-statistical-tables/

47. Ware JE Jr, Kosinski M, Keller S. A 12-item short-form health survey: Construction of scales and prelim-

inary tests of reliability and validity. Med Care. 1996; 34(3): 220–233. https://doi.org/10.1097/

00005650-199603000-00003 PMID: 8628042

48. Ware JE Jr, Kosinski M, Turner-Bowker DM, Gandek B. How to score version 2 of the SF-12®Health

Survey (With a supplement documenting version 1). Loncoln: QualityMetric Incorporated, Boston:

Health Assessment Lab; 2002.

49. Windle G, Bennett KM, Noyes J. A methodological review of resilience measurement scales. Health

Qual Life Outcomes. 2011; 9:8. https://doi.org/10.1186/1477-7525-9-8 PMID: 21294858

PLOS ONE QoL and social determinants for patients schizophrenia and family caregivers in Cambodia

PLOS ONE | https://doi.org/10.1371/journal.pone.0229643 March 4, 2020 19 / 21

https://doi.org/10.1016/j.schres.2019.01.040
http://www.ncbi.nlm.nih.gov/pubmed/30833133
http://dx.doi.org/10.1016/j.socscimed.2013.05.011
https://doi.org/10.1080/00207411.1994.11449286
https://doi.org/10.1007/s10597-015-9848-6
http://www.ncbi.nlm.nih.gov/pubmed/25690154
https://doi.org/10.1080/13651501.2017.1360500
https://doi.org/10.1080/13651501.2017.1360500
http://www.ncbi.nlm.nih.gov/pubmed/28799427
https://doi.org/10.1186/s12955-017-0652-6
http://www.ncbi.nlm.nih.gov/pubmed/28424076
https://doi.org/10.1016/s0920-9964(02)00355-9
http://www.ncbi.nlm.nih.gov/pubmed/12892868
https://doi.org/10.1093/geront/20.6.649
http://www.ncbi.nlm.nih.gov/pubmed/7203086
https://doi.org/10.1007/s40271-015-0114-3
http://www.ncbi.nlm.nih.gov/pubmed/25680337
https://doi.org/10.1186/s12888-016-0951-1
http://www.ncbi.nlm.nih.gov/pubmed/27431493
https://doi.org/10.1002/da.10113
http://www.ncbi.nlm.nih.gov/pubmed/12964174
https://doi.org/10.1093/oxfordjournals.schbul.a033484
https://doi.org/10.1093/oxfordjournals.schbul.a033484
http://www.ncbi.nlm.nih.gov/pubmed/10993404
https://doi.org/10.1111/acps.12628
http://www.ncbi.nlm.nih.gov/pubmed/27497263
https://doi.org/10.1111/acps.12526
https://doi.org/10.1111/acps.12526
http://www.ncbi.nlm.nih.gov/pubmed/26558537
http://www.ncbi.nlm.nih.gov/pubmed/29410941
https://data.unicef.org/resources/state-worlds-children-2016-statistical-tables/
https://data.unicef.org/resources/state-worlds-children-2016-statistical-tables/
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1097/00005650-199603000-00003
http://www.ncbi.nlm.nih.gov/pubmed/8628042
https://doi.org/10.1186/1477-7525-9-8
http://www.ncbi.nlm.nih.gov/pubmed/21294858
https://doi.org/10.1371/journal.pone.0229643


50. Davidson JRT, Connor KM. Connor-Davidson Resilience Scale (CD-RISC) Manual. 2017. Available

from: www.cd-risc.com

51. Duong C, Hurst CP. Reliability and validity of the Khmer version of the 10-item Connor-Davidson Resil-

ience Scale (Kh-CD-RISC10) in Cambodian adolescents. BMC Res Notes. 2016; 9:297. https://doi.

org/10.1186/s13104-016-2099-y PMID: 27278796

52. Boyer L, Simeoni MC, Loundou A, D’Amato T, Reine G, Lancon C, Auquier P. The development of the

S-QoL 18: A shortened quality of life questionnaire for patients with schizophrenia. Schizophr Res.

2010; 121(1–3):241–250. https://doi.org/10.1016/j.schres.2010.05.019 PMID: 20541912

53. Kay SR, Fiszbein A, Opler LA. The Positive and Negative Syndrome Scale (PANSS) for schizophrenia.

Schizophr Bull. 1987; 13:261–276. https://doi.org/10.1093/schbul/13.2.261 PMID: 3616518

54. Akoglu H. User’s guide to correlation coefficients. Turk J Emerg Med. 2018; 18:91–93. https://doi.org/

10.1016/j.tjem.2018.08.001 PMID: 30191186

55. R Core Team. R: A language and environment for statistical computing. Vienna: R Foundation for Sta-

tistical Computing; 2018. Available from: https://www.r-project.org

56. Revelle W. psych: Procedures for Personality and Psychological Research. Evanston: Northwestern

University; 2018. Available from: https://CRAN.R-project.org/package=psychVersion=1.8.12

57. Tolman AW, Kurtz MM. Neurocognitive predictors of objective and subjective quality of life in individuals

with schizophrenia: A meta-analytic investigation. Schizophr Bull. 2012; 38(2):304–315. https://doi.org/

10.1093/schbul/sbq077 PMID: 20624752

58. Savill M, Orfanos S, Reininghaus U, Wykes T, Bentall R, Priebe S. The relationship between experien-

tial deficits of negative symptoms and subjective quality of life in schizophrenia. Schizophr Res. 2016;

176(2–3):387–391. https://doi.org/10.1016/j.schres.2016.06.017 PMID: 27328889

59. Munikanan T, Midin M, Daud TIM, Rahim RA, Bakar AKA, Jaafar NRN, et al. Association of social sup-

port and quality of life among people with schizophrenia receiving community psychiatric service: A

cross-sectional study. Compr Psychiatry. 2017; 75:94–102. https://doi.org/10.1016/j.comppsych.2017.

02.009 PMID: 28342379
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