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Abstract

:

Caregiving for children with cerebral palsy (CP) has proved to negatively impact on the physical and psychological well-being of their primary caregivers. The aim of the current study was to examine the overall impact of caregiving for children with CP on the primary caregivers’ health-related quality of life (HRQOL) and family functioning, and to identify potential factors associated with primary caregivers’ HRQOL and family functioning. The cross-sectional study involved a total of 159 primary caregivers of children with CP with a mean age of 42.8 ± 8.4 years. Demographic data and information on the physical and leisure activities of the primary caregivers were collected, and their quality of life (QOL) was measured based on the self-reported Pediatric Quality of Life Inventory Family Impact Module (PedsQL FIM). Primary caregivers in the current study have shown good HRQOL and family functioning, with scores of 82.4 and 85.3 out of 100, respectively. Through multiple linear regression analyses, the mother’s level of education, family monthly income, sleeping problems in children with CP, and the existence of children with other types of disability have been identified as factors contributing to HRQOL and family functioning. The findings help set out the course for stakeholders to establish action to enhance the QOL of primary caregivers.
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1. Introduction


It is estimated that there are about 460,000 children with disability (CWD) in Malaysia. This is based on the 5% prevalence of 9.3 million children among the Malaysian population [1,2,3]. The Department of Social Welfare (DSW) Malaysia registered 453,258 persons with disability (both adults and children) in 2017 [1]. DSW registration is based on seven specific categories which are physical disability, visual disability, hearing disability, speech disability, learning disability, mental disability, or ‘other’ disabilities (that include multiple disabilities, or other categories not mentioned in the earlier grouping) [4]. Children with cerebral palsy (CP) are categorized under physical disability and thus identifying them becomes very difficult. Nevertheless, the cumulative number of registered children with CP between 2011 and 2017 was 5840 (direct communication with DSW). The Ministry of Health Malaysia on the other hand, registered 2766 children with special needs in 2012, of whom 215 were children with CP [5]. However, based on the estimated prevalence of 2 to 2.5 CP per 1000 live births in the developed countries [6,7,8,9], the actual number of children with CP in Malaysia may be significantly higher. The lack of specific data on children with CP proves difficult not only in supporting research evidence but most importantly in planning delivery of services that can provide better support for both the children and their primary caregivers.



The burden on families of children with CP begins with the confirmation and disclosure of the diagnosis. Indeed, an Australian study reported the feeling of sadness in 98% of primary caregivers and that chronic sorrow symptoms continued to persist even years after diagnosis [10]. Subsequently, their life needs to be adapted to enable them to provide optimal care for the children with CP and to adapt emotionally to an unexpected situation. The permanence of the disability imposes continuous and escalating burden on the children and their families. There is growing evidence that caring for children with special needs negatively impacts primary caregivers by causing sadness, feeling of overwhelming, anxiety, depression, worry, low physical health, bad family functioning and low quality of life (QOL) compared to families with healthy children [11,12,13]. This multifactorial impact on the primary caregivers is long-term and could in turn affect the quality of parenting or primary caregiver-child relationship. As children with CP are prone to have behavioral problems [14,15], differentiating between CP-associated responses and behavioral issues is challenging for primary caregivers [14], which may further impact on their coping strategies. Primary caregivers of children with CP have five times higher risk of developing clinical depression compared to normal primary caregivers [16].



Although CP is a global phenomenon, the impact of parenting children with CP in Malaysia may differ from other countries, considering differences in the health care system, culture, socio-economic status, and educational background of the primary caregivers. It is crucial that factors affecting the well-being of Malaysian primary caregivers and their families are identified to help them adequately cope with managing children with CP [11,17] without significantly compromising their own QOL. As such, the current study (1) determined the overall impact of having a child with CP on the health-related quality of life (HRQOL) of the primary caregivers, and family functioning; (2) identified potential factors which may affect the primary caregivers’ HRQOL and family functioning.




2. Materials and Methods


The study reported herein was part of our larger cross-sectional study supported by community engagement through the Key Informant Method (KIM). KIM was developed by the International Centre for Evidence in Disability at the London School of Hygiene and Tropical Medicine (together with CBM, formerly known as Christian Blind Mission) as an approach to identify CWD in the community through trained key informants (KIs). The larger study was conducted through organizing health screening camps in three states in Malaysia.



2.1. Participants


A total of 444 CWDs (of which 172 are children with CP) and their primary caregivers attended the health screening camps conducted in Kelantan, Johor and Sarawak states. For the current study, the target population was primary caregivers of children with CP. G-power software was used for statistical power analysis to determine the study sample size for level of significance 0.05, effect size 0.15 (medium) [18] and power 0.80.The required minimum sample size was calculated to be 169. The total number of respondents for this study was 172. However, some responses to the questionnaires were incomplete and the data were therefore excluded. Thus, the final analyses were performed on 159 complete sets of data, which are adequate for inferential analysis using multiple linear regression. The ethnicity of the final 159 participants was Malay (76.1%), Chinese (11.3%), Indian (5.7%), Ibans (5.0%) and others (1.9%). All participants were Malaysian and literate in Malay language for reading, speaking and writing.




2.2. Data Collection


The study received ethical approval from the Universiti Sains Malaysia (USM) Human Research Ethics Committee (USM/JEPeM/16100411) and was conducted in accordance with the guidelines of the International Declaration of Helsinki. KIM was employed which involved a two-stage identification and assessment process for children with disability. The KIs included representatives of local governmental and non-governmental organizations (NGOs) and community leaders. They were members of the public who lived within the vicinity of the project areas and provided services to the community. These included village heads, religious representatives, nurses from the community clinics, social workers from district offices, care workers from community rehabilitation centers and workers/volunteers from NGOs. KIs were first explained about the study and then invited to two half-day small group training sessions. The training provided more information on the study, including methodological approaches adopted. The KIs were trained to identify children with physical disabilities at the community level. Information regarding services to be provided during the health screening camps and ethical practices such as maintaining confidentiality of information, was also shared. Pre-and post-training questionnaires were provided to examine the KIs’ level of understanding regarding CP and other forms of disability. Through these KIs, CWDs and their primary caregivers in the selected areas were invited to attend the health screening camps and during this period, the research team members were in continuous contact with the KIs. Identified children attended health screening camps in the urban areas of Kelantan, Johor or Sarawak (December 2016–August 2018) where they received free medical and health assessments conducted by trained health and medical officers as well as specialists. Most KIs also attended the health screening camps as a support to the primary caregivers. They were also invited to the feedback sessions conducted a few months after completion of each health screening camp.



At the health screening camp, primary caregivers were provided with one portfolio that consisted of a list of assessments available for their children and one set of questionnaires. The enumerators assisted in the filling of the questionnaires that were related to their sociodemographic status and the clinical history of their children. The children were then invited to complete all the medical and health examination stations that included pediatrics, ophthalmology, ENT, oral health, occupational therapy, physiotherapy speech and nutritional status analysis. As a follow up, the attending specialist would issue a referral letter for further investigation at a nearby health care facility, if necessary. The entire assessment lasted approximately 30–45 min.



Together with the medical record, the questionnaires consisted of sociodemographic questions and the Malay version of the Pediatric Quality of Life Inventory (PedsQL), including the Family Impact Module (FIM). Potential participants (primary caregivers) were briefed regarding the study. Primary caregivers who volunteered to participate in the study and were able to give informed consent were surveyed.




2.3. Instruments


2.3.1. Demographic/Physical and Leisure Activities


Several sociodemographic questions were asked in the questionnaire. These questions assessed the personal attributes of primary caregivers and their children with CP, including age, biological sex and physical condition (i.e., types of CP, Gross Motor Function Classification System (GMFCS) level and other comorbidities) of the child, residing area, primary caregivers’ education level, family monthly income, existence of other CWDs in the family, child attendance to school and access to healthcare services.




2.3.2. Pediatric Quality of Life InventoryTM Family Impact Module (PedsQL FIM)


The study investigated the impact of chronic health conditions of the children with CP on primary caregivers and their families by applying PedsQL FIM. The original PedsQL FIM was validated among 23 families of children with complex chronic health conditions in San Diego by Varni et al. [19] with good internal consistency reliability (α = 0.82 to 0.97), while the Malay version of PedsQL FIM was validated among 383 respondents from the state of Kelantan by Isa et al. [20] with Cronbach’s alpha ranging from 0.75 to 0.94.



PedsQL FIM is a parent reported scale consisting of 36 items with eight subscales, six of which measure parent self-functioning (i.e., physical functioning, emotional functioning, cognitive functioning, social functioning, communication and worry) and two other subscales that measure family functioning (i.e., daily activities and family relationships). The 5-point Likert scale FIM was rated with 0 = never a problem, 1 = almost never a problem, 2 = sometimes a problem, 3 = often a problem, and 4 = almost always a problem. Items were reversed scored and linearly transformed to a 0 to 100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, and 4 = 0). Higher scores on this scale indicate better functioning (less negative impact). The Total Impact Score was measured as the sum of all 36 items divided by the number of items answered. The Parent HRQOL Summary Scores were computed as the sum of the items divided by the number of items answered in the physical, emotional, social and cognitive functioning scales. The Family Functioning Summary Scores were computed as the sum of the items divided by the number of items answered in the daily activities and family relationships scale.





2.4. Statistical Analysis


All statistical analyses were performed using SPSS version 27.0 (IBM Corp., Armonk, NY, USA). Data on the profile of primary caregivers and their children with CP, and each domain of PedsQL FIM (responded by primary caregivers) were analyzed using descriptive statistics. The relationship between each predictor variable and outcome variables (i.e., Total Impact Score, Parent HRQOL Summary Score and Family Functioning Summary Score) was investigated using simple linear regression. Finally, all significant predictor variables were then included in a multiple linear regression model. A p value of 0.05 was set as the cut-off for statistical significance. Interactions, multicollinearity, model fitness and assumptions, outliers and influential cases were checked. Regression coefficients (b), 95% confidence intervals (CI), p-values, and overall coefficient of determination (R2) values were presented in the final model.





3. Results


3.1. The Profile of Primary Caregivers and Their Children with CP


Table 1 shows the profile of the primary caregivers who participated in this study. The total number of primary caregiver participants was 159. The distribution of participants was as follows: 67.9% from Johor, 22.0% from Kelantan and 27.0% from Sarawak health screening camps. The age of primary caregivers ranged from 21–64 years old (M = 42.8, SD = 8.4). Majority of the primary caregivers were female (79.9%), with family income of less than RM2000 (~USD494) (43.4%) and do not parent or care for any other CWD (88.7%). Majority of them (child’s father, 84.3%; child’s mother, 84.9%) completed at least secondary education.



The profiles of the children with CP are shown in Table 2. Nearly 60% of the children were male and are 8-18 years of age (67.9%). More than half of the children with CP have access to healthcare services, such as rehabilitation centers, hospitals and clinics. Nearly half of them, however, do not attend any mainstream or special school. Most of these children had spastic CP (78.0%) with more than half of them classified as level IV (21.4%) and level V (38.4%) in GMFCS. The top three most reported comorbidities were speech problems (66.0%), learning disabilities (56.6%) and bowel problems (50.9%), while the three least reported comorbidities were hearing problems (8.2%), gastroesophageal reflux disease (6.9%) and hyperactive airway disease (2.5%). The mean number of comorbidities experienced by the children with CP is 4.0 (3.0).



Table 3 shows the mean scores of PedsQL FIM according to each subscale, primary caregivers HRQOL, family functioning and total family impact. Higher scores indicate better primary caregiver HRQOL and family functioning. The mean (SD) of Total Impact Score, Parent HRQOL Summary Score and Family Functioning Summary Score were 81.9 (12.90), 82.4 (13.64) and 85.3 (14.69), respectively. The 3 highest subscale scores were the mean score for “family relationship” (M = 90.9, SD = 13.81), “social functioning” (M = 84.6, SD = 17.72) and “cognitive functioning” (M = 85.0, SD = 16.55). The lowest score was the mean score for “daily activities” (M = 76.1, SD = 23.84). The internal consistency reliability for each subscale, two summary scores and Total Impact Score of the FIM are also presented in Table 3. Most of them have Cronbach’s alpha coefficients higher than 0.70, except for “communication” and “worry”.




3.2. Predictor Variables Associated with Family Impact Module


3.2.1. Total Impact Score


We have tested variables from Table 1 and Table 2 as predictors and only report those which show significant results. In Table 4, multiple linear regression (MLR) analysis showed that the mother’s level of education and family monthly income significantly predicts the total family impact. About 11% of the variations in the total impact score was explained by these variables (R2 = 0.110). After adjusting for other variables, the findings revealed that families with mothers who received education beyond secondary level (compared to those with no education/primary school level) had a better experience total impact score. Primary caregivers earning high family monthly income (as compared to those with low family monthly income) displayed lower total impact score.




3.2.2. Parent HRQOL Summary Score


The same predictor variables for total impact score have also shown significant association with the Parent HRQOL Summary Score. In addition, the sleeping problems of children with CP were significantly associated with the primary caregiver’s HRQOL, as shown in Table 5. Approximately 8.6% of the variations in the Parent HRQOL Summary Score were explained by these variables (R2 = 0.086). After adjusting for other variables, the findings showed families with mothers who received education beyond secondary level (compared to those with no education/primary school level) experienced better HRQOL. Primary caregivers with high family monthly income (compared to primary caregivers with low family monthly income) had a lower HRQOL score. We also noted a lower score of HRQOL among primary caregivers of children with CP who were having sleeping problems.




3.2.3. Family Functioning Summary Score


The predictor variables that are significantly associated with the Family Functioning Summary Score were the level of education of the mother, family monthly income and the presence of children with other disabilities in the family. Approximately 10.3% of the variations in this score were explained by these variables (R2 = 0.103). After adjusting for other variables, the findings revealed that parenting children with other disabilities contributes to better family functioning. Also, families with mothers who received education beyond secondary level (compared to those with no education/primary school level) experienced better family functioning. Primary caregivers who have high family monthly income (compared to primary caregivers with low family monthly income) had a lower Family Functioning Score, as shown in Table 6.






4. Discussion


The current study explores the sociodemographic profiles of Malaysian primary caregivers and their children with CP. The majority (75.5%) of the study respondents were mothers who spent most of their time taking care of their children with CP, as they had the most knowledge about their child’s condition. As they play the role of primary caregivers, they were able to provide detailed information on the condition of their children. Globally, many studies related to primary caregivers of children with CP have been conducted on mothers because involvement of other family members such as fathers, in caretaking, has always been lower [24,25,26,27]. Our current research has also shown a similar pattern whereby mothers made up most of the primary caregivers attending the health screening camps in all the three states involved.



Like other studies [28,29,30], most of the children with CP in the current study had spastic CP with the majority suffering from CP of GMFCS level IV and V (59.8%). It could be assumed that primary caregivers with more severe children with CP are more likely to take up the opportunity of services offered by health screening camp designed in this study, compared to those who have children with less severe CP. Nevertheless, statistical data on the different GMFCS levels of children with CP in the target communities were not available to proportionately estimate the CP groups attending the health screening camps. Access to facilities that enabled children with CP with GMFCS level IV and V to be transported to the health screening camps could be one of the reasons for their high attendance. As reflected by respondents in Pretorius and Steadman [31], primary caregivers are more willing to send their children with CP to attend healthcare services if they can overcome the transport-related barriers, including transportation fees, transports that are equipped to carry a wheelchair and poor road conditions.



The most reported comorbidities faced by children with CP in the current study were speech problems (66.0%), followed by learning disabilities (56.6%) and bowel problems (50.9%). Less than 10% of the respondents have reported their children with CP experiencing hearing problems, gastroesophageal reflux disease and hyperactive airway disease. This is similar to a study that investigated the motor function of pre-school children with CP in Bangladesh and Australia, with the most reported comorbidity being speech impairment, and the least reported hearing impairment [32].



Besides sociodemographic and CP-related factors, the current study also explored the HRQOL and family functioning of respondents. Results indicate that families in this study scored relatively higher primary caregiver’s HRQOL and family functioning compared to recent studies conducted in other countries such as Ghana, Poland, Bosnia and Herzegovina [33,34,35]. Families with children with CP in this study showed the highest score in family relationship. This indicates that at least in the Malaysian context, having a child with CP does not seem to affect the relationship between family members and communication within the family is going well.



Respondents in the current study scored the lowest mean score in overall daily activities but the value is not critically low (i.e., 76.1 out of 100). Respondents may have become familiar with CP care over the years, so they do not have a major problem in performing daily activities. This is in line with a previous study that reported the impact on the caregivers were more noticeable in the early years [36]. In the current study, 83.6% of the children are aged five to 18 years old, hence, certain level of adaptation may have probably been established. In addition, 99 out of 103 respondents reported having access to hospitals and clinics, while 89 out of 159 reported receiving support from rehabilitation centers. Adequate healthcare support system in Malaysia allows them to allocate more time to their household tasks. All these could perhaps explain our observation that most families of children with CP are still functioning well in their day-to-day activities.



The current data included the education level of both the father and mother of children with CP as possible predictors to total family impact, HRQOL, and family functioning. MLR analysis revealed that father’s education level does not have significant contribution to the three dependent variables. On the contrary, mother’s higher education level predicted higher Total Impact Scores, better HRQOL experiences and family functioning (compared to family with mothers who received no education/primary school level). Primary caregivers’ education level, which reflects their health literacy to some extent [37,38], plays an important role in their overall well-being. Primary caregivers with adequate health literacy have the capacity to gain, process, and comprehend any information and services needed for their own well-being, as well as for their children with CP, thus enabling self-care and care for their family. This finding as well as the fact that majority of primary caregivers attending the health screening camps are mothers, suggested the conventional social expectation for a mother in child caretaking, more than the father.



The effect of socio-economic status on the well-being of the children with CP’s family has always been ambiguous. A study by Bella and colleagues [36] with 37 mothers of children with CP found that perceived burden and stress were not influenced by income. On the other hand, by developing Structural Equation Modelling with data from primary caregivers of children with CP, Raina et al. [26] found that gross income was indirectly and positively associated with the physical and psychological health of the primary caregivers. Another study by Khayatzadeh et al. [39] in Tehran, which aimed to compare the QOL of mothers of children with CP with mothers of typically developing children, reported significant positive relationship between socio-economic status with all domains of WHOQOL-BREF, which are physical health, psychological health, social relationship, and environmental health. In comparison to primary caregivers with low monthly family income, the current study reported lower total impact score, HRQOL and family functioning of primary caregivers with high family monthly income. In addition, we also found that 15 out of 159 primary caregivers had children with other forms of disabilities as well. They indicated that this additional situation did not cause any issue in terms of family functioning.



Turning into religion might be one of the underlying reasons to such findings. Most Malaysians apply religious coping methods during times of difficulty. Research by Basri and Hashim [40], Isa et al. [13] and Mohamad et al. [41] revealed the role of religion in helping primary caregivers to cope with their physical and psychological health, while caring for their family members with disability or health issue. Primary caregivers of children with CP have emphasized on the need to stay positive and optimistic [10]. According to Haque [42], the holistic teaching of Islam in all areas of life includes the caregiving role by family members. This has positively impacted on the believers’ family-relative relationships. Religious beliefs also helped primary caregivers to accept their CWD, by viewing them as a gift from God and offering them sense of purpose [43]. Religious beliefs therefore help primary caregivers to develop more positivity in their caregiving experiences and self-control during difficult times and stressful events. However, others have reported that different types of coping strategies are needed by the primary caregivers at different times such as seeking support from friends and families, or work satisfaction and comfort food [10]. According to Lara and de lo Pinos [44], primary caregivers with CWD feel greater self-worth and generate superior skills in improving the quality of care for the CWD that may be extended to other children in the family.



As reported by Elsayed and colleagues [45], sleeping problems are more common in children with CP compared to children with normal development. The study reported 46.2% to 62.5% of children with CP experienced sleeping problems such as early insomnia, sleep bruxism, sleep disordered breathing, nightmares, sleep talking and prolonged daytime napping. Sleeping problems do not only affect the health of the child, but are also taxing on the well-being of primary caregivers, as they require primary caregivers’ attention at night. Our current study has identified that sleeping problems among children with CP caused lower HRQOL among their primary caregivers. Similar to this finding, Wayte and colleagues [46] also reported a significant correlation between child and maternal sleep disturbances, which further led to maternal depression.



The coefficient of determinations (R2) of the final model for Total Family Impact, Parent HRQOL and Family Functioning were relatively low (i.e., between 8.6% and 11.0%). This suggests that the socio-economic demographics of the family and the health condition of the children with CP only affected the well-being of primary caregivers and family functioning to the minimum extent. There is a need to explore other intrinsic factors that contribute to HRQOL and family functioning of primary caregivers of children with CP in Malaysia, such as the child’s attitude and behavior, primary caregivers’ coping mechanisms, social support systems, and psychological well-being.



Generalizability of findings reported in the current study is limited. Even though the studied primary caregivers were recruited from different cities of Malaysia, most of them had their children with CP registered with government- or community-based rehabilitation centers, which provide services predominantly to the low to medium socio-economic status population. There is a need for further research on the Malaysian population of higher socio-economic status and other population that has not registered their children with any type of services for CP. Parenting interventions such as Stepping Stones Triple P (SSTP) that focuses on enhancing parenting skills, have been reported to reduce problem behaviors of CWD [47]. By identifying the challenges faced by primary caregivers of children with CP, Whittingham et al. [15] explored the value of adopting SSTP intervention and had reported significant reductions in stress and depressive symptoms when primary caregivers received a combination of SSTP with Acceptance and Commitment Therapy (ACT) [48]. It would also be of interest to explore the potential benefits of adopting SSTP and ACT approaches to Malaysian primary caregivers of children with CP.



Use of KI sampling method to recruit the respondents instead of random sampling method might also affect the generalizability of the current findings. However, the decision was made upon several considerations. First, the study population is relatively niche and recruitment of primary caregivers with children with CP without referral from local authorities and NGOs are difficult. Second, given that the larger part of this project was to provide free clinical and health services to potential respondents, the KI sampling method could help the research team to effectively pinpoint those respondents who need the services, as the KIs were trained to identify children with severe impairments at the community level. Third, through the KIs, families with especially nonregistered CWD were encouraged to have their children’s health status assessed and for the primary caregivers to gain more information on general healthcare of their children by attending the health screening camps.




5. Conclusions


To conclude, the current study offers an insight into the relationship between socio-economic demographics of the family of children with CP, the complication faced by children with CP, primary caregivers’ QOL, and family functioning. In the context of Malaysia, primary caregivers are experiencing decent health-related quality of life and family functioning. Despite that, primary caregivers’ well-being and family functioning should always be regarded as pivotal issue as they affect the overall well-being of family members, as well as the positive growth of children with CP. The current study provides new knowledge that may guide the development of parenting guidelines for primary caregivers and their children with CP. The current research has also highlighted the urgency of exploring other potential elements that could enhance primary caregivers HRQOL and family functioning in Malaysia.
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Table 1. Profile of the Primary Caregivers (n = 159).
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	Primary Caregivers’ Profile
	Frequency (%)
	M (SD) 1





	Biological sex
	
	



	Male
	30 (18.9)
	



	Female
	127 (79.9)
	



	Missing data
	2 (1.3)
	



	Relationship to the children
	
	



	Father
	29 (18.2)
	



	Mother
	120 (75.5)
	



	Guardian
	10 (6.3)
	



	Residing state
	
	



	Kelantan
	35 (22.0)
	



	Johor
	81 (50.9)
	



	Sarawak
	43 (27.0)
	



	Level of education (Child’s father)
	
	



	No education or primary school
	18 (11.3)
	



	Secondary school
	89 (56.0)
	



	Beyond secondary school
	45 (28.3)
	



	Missing data
	7 (4.4)
	



	Level of education (Child’s mother)
	
	



	No education or primary school
	22 (13.8)
	



	Secondary school
	84 (52.8)
	



	Beyond secondary school
	51 (32.1)
	



	Missing data
	2 (1.3)
	



	Family monthly income
	
	



	Less than RM2000 (~USD494)
	69 (43.4)
	



	RM2000-RM3999 (~USD494–988)
	46 (28.9)
	



	RM4000 (~USD988) and more
	44 (27.7)
	



	Children with other disability
	
	



	Yes
	15 (9.4)
	



	No
	141 (88.7)
	



	Missing data
	3 (1.9)
	



	Age
	
	42.8 (8.4)







1 M = Mean; SD = Standard deviation.
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Table 2. Profile of the children with CP (n = 159).
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	Children’s Profile
	Frequency (%)
	M (SD) 1





	Biological sex
	
	



	Male
	94 (59.1)
	



	Female
	65 (40.9)
	



	Age group
	
	



	Less than 2 years old
	3 (1.9)
	



	2–4 years old
	23 (14.5)
	



	5–7 years old
	25 (15.7)
	



	8–12 years old
	50 (31.4)
	



	13–18 years old
	58 (36.5)
	



	Attending school
	
	



	Yes
	78 (49.1)
	



	No
	79 (49.7)
	



	Missing data
	2 (1.3)
	



	Access to health care Services

(Multiple Choice)
	
	



	Hospital and clinic
	99 (62.3)
	



	Rehabilitation center
	89 (56.0)
	



	Types of CP
	
	



	Spastic
	124 (78.0)
	



	Ataxic
	11 (6.9)
	



	Choreoathetoid
	5 (3.1)
	



	Mixed
	17 (10.7)
	



	Missing data
	2 (1.3)
	



	Severity of CP (based on GMFCS 2)
	
	



	I
	21 (13.2)
	



	II
	21 (13.2)
	



	III
	18 (11.3)
	



	IV
	34 (21.4)
	



	V
	62 (38.4)
	



	None
	4 (2.5)
	



	Other Comorbidities (multiple choice)
	
	



	Sleeping problems
	30 (18.9)
	



	Hearing problems
	13 (8.2)
	



	Behavior problems
	25 (15.7)
	



	Epilepsy
	58 (36.5)
	



	Eye cortical blindness/squint
	46 (28.9)
	



	Speech problems
	105 (66.0)
	



	Swallowing/chewing problems
	32 (20.1)
	



	Salivation
	48 (30.2)
	



	Gastroesophageal reflux disease
	11 (6.9)
	



	Hyperactive airway diseases
	4 (2.5)
	



	Constipation
	45 (28.3)
	



	Bowel/Urinary problems
	81 (50.9)
	



	Hip dislocation
	18 (11.3)
	



	Learning disability
	90 (56.6)
	



	Numbers of Comorbidities
	
	4.0 (3.0)







1 M = Mean; SD = Standard deviation. 2 The Gross Motor Function Classification System (GMFCS) objectively classifies one’s gross motor function into 5 levels, based on sitting and walking ability, and wheeled mobility. It has proven to be reliable in distinguishing gross motor function, high accuracy in predicting future motor function, and stable over time [21].
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Table 3. Mean Score and Cronbach’s Alpha of PedsQL Family Impact Module Among Participants (n = 159).
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	Domain in Family Impact Module
	No. of Items
	M 1
	SD 2
	α 3





	Physical functioning
	6
	78.6
	17.19
	0.803



	Emotion functioning
	5
	82.4
	16.59
	0.805



	Social functioning
	4
	84.6
	17.72
	0.716



	Cognitive functioning
	5
	85.0
	16.55
	0.830



	Communication
	3
	83.9
	18.20
	0.672



	Worry
	5
	80.7
	18.47
	0.671



	Daily activities
	3
	76.1
	23.84
	0.840



	Family relationship
	5
	90.9
	13.81
	0.825



	Parent HRQOL Summary Score
	20
	82.4
	13.64
	0.903



	Family Functioning Summary Score
	8
	85.3
	14.69
	0.823



	Total Impact Score
	36
	81.9
	12.90
	0.934







1 M = Mean; 2 SD = Standard deviation; 3 α = Cronbach’s alpha. According to the general guideline for Cronbach’s alpha, a coefficient value of 0.7 and above indicates adequate reliability but 0.65 is acceptable [22,23].
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Table 4. Factors Associated with Total Family Impact (n = 159).
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Predictors

	
Simple Linear Regression

	
Multiple Linear Regression




	
b * (95% CI)

	
p

	
B # (95% CI)

	
p






	
Mother’s level of education

	

	

	

	




	
No education/primary

	
−0.24 (−6.31, 5.84)

	
0.939

	
0.68 (−5.32, 6.67)

	
0.824




	
Secondary (Ref.)

	
-

	
-

	
-

	
-




	
Beyond secondary

	
3.94 (−0.57, 8.44)

	
0.086

	
8.70 (3.42, 13.97)

	
0.001




	
Family monthly income

	

	

	

	




	
Low (Ref.)

	
-

	
-

	
-

	
-




	
Medium

	
−2.69 (−7.53, 2.15)

	
0.274

	
−3.48 (−8.44, 1.48)

	
0.186




	
High

	
−3.58 (−8.49, 1.33)

	
0.151

	
−8.82 (−14.63, −3.02)

	
0.003








Dependent variable for both regressions was Total impact score. Backward method was applied. The model reasonably fits. There were no multicollinearity problems and interactions detected. Model assumptions of linearity, independent sample, normality, and homoscedasticity were fulfilled. Coefficient of determination (R2) is 0.110. * Crude regression coefficient. # Adjusted regression coefficient. Ref. = Reference category.
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Table 5. Factors Associated with Primary Caregiver’s Health-Related Quality of Life (n = 159).
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Predictors

	
Simple Linear Regression

	
Multiple Linear Regression




	
b * (95% CI)

	
p

	
b # (95% CI)

	
p






	
Mother’s level of education

	

	

	

	




	
No education/primary

	
−2.01 (−8.44, 4.43)

	
0.539

	
−1.54 (−7.88, 4.79)

	
0.631




	
Secondary (Ref.)

	
-

	
-

	
-

	
-




	
Beyond secondary

	
3.55 (−1.22, 8.32)

	
0.143

	
7.01 (1.55, 12.48)

	
0.012




	
Family monthly income

	

	

	

	




	
Low (Ref.)

	
-

	
-

	
-

	




	
Medium

	
−3.61 (−8.73, 1.52)

	
0.166

	
−4.97 (−10.17, 0.23)

	
0.061




	
High

	
−3.04 (−8.24, 2.15)

	
0.249

	
−7.64 (−13.66, −1.62)

	
0.013




	
Types of comorbidities

	

	

	

	




	
Sleeping problems

	
−5.41 (−10.83, −0.00)

	
0.050

	
−5.93 (−11.31, −0.55)

	
0.031








Dependent variable for both regressions was Parent Summary HRQOL Score. Backward method applied. The model reasonably fits. There were no multicollinearity problems and interactions detected. Model assumptions of linearity, independent sample, normality, and homoscedasticity were fulfilled. Coefficient of determination (R2) is 0.086. * Crude regression coefficient. # Adjusted regression coefficient. Ref. = Reference category.
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Table 6. Factors Associated with Family Functioning (n = 159).
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Predictors

	
Simple Linear Regression

	
Multiple Linear Regression




	
b * (95% CI)

	
p

	
b # (95% CI)

	
p






	
Mother’s Education

	

	

	

	




	
No Education/Primary

	
−0.65 (−7.59, 6.29)

	
0.854

	
0.77 (−6.03, 7.58)

	
0.822




	
Secondary (Ref.)

	
-

	
-

	
-

	
-




	
Beyond Secondary

	
3.72 (−1.43, 8.86)

	
0.156

	
9.20 (3.21, 15.20)

	
0.003




	
Family Monthly Income

	

	

	

	




	
Low (Ref.)

	
-

	
-

	
-

	




	
Medium

	
−1.87 (−7.39, 3.66)

	
0.505

	
−2.00 (−7.64, 3.64)

	
0.485




	
High

	
−4.03 (−9.63, 1.56)

	
0.156

	
−8.99 (−15.56, −2.43)

	
0.008




	
Children with Other Disability

	
7.91 (0.06, 15.75)

	
0.048

	
11.83 (3.71, 19.95)

	
0.005








Dependent variable for both regressions was Family Functioning Summary Score. Backward method applied. The model reasonably fits. There were no multicollinearity problems and interactions detected. Model assumptions of linearity, independent sample, normality, and homoscedasticity were fulfilled. Coefficient of determination (R2) is 0.103. * Crude regression coefficient. # Adjusted regression coefficient. Ref. = Reference category.
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