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ABSTRACT 
Objectives: Fibromyalgia syndrome (FMS) is a stress-related disease. The birth of a child with cerebral palsy 
(CP) is an important stress factor for the mother. This study aims to investigate the incidence of FMS in mothers 
of children with CP by comparing it with the control group and determining the factors affecting the severity 
of FMS.  
Methods: The study included 112 children with CP (age: 38-216 months), their caregiver mother (age: 23-50 
years) (Group 1) and 52 non-disabled children (age: 40-180 months), their caregiver mothers (age: 27-50 years) 
(Group 2). Children were evaluated with the Gross Motor Function Classification System (GMFCS) and the 
functional independence scale for children (WeeFIM). The mothers were evaluated according to the 2010 ACR 
FMS diagnostic criteria. The FMS Impact Questionnaire (FIQ), the Hospital Anxiety and Depression Scale 
(HADS), and the Bakas Caregiving Outcomes Scale (BCOS) were applied.  
Results: In Group 1, mothers had higher anxiety-depression scores and caregiving burden than Group 2 
(P<0.05). FMS rate was %31.3 in Group 1 and %5.7 in Group 2. Mothers' anxiety-depression scores, wide-
spread pain index, symptom severity score, pain, and caregiver burden were higher in Group 1 than in Group 
2 (P<0.05). Factors affecting the severity of FMS are the number of siblings of children with CP, the number 
of siblings with CP, GMFCS, dependence level, anxiety-depression levels of mothers, and caregiver burden. 
The most influential factor is the caregiver burden.  
Conclusions: Long-term heavy caregiver burden in mothers of children with CP may be effective in developing 
FMS. 
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 C erebral palsy (CP) is one of the most common 

causes of physical and developmental disabil-
ity in childhood [1]. Abnormal muscle tone, 

loss of voluntary motor control, sensory and coordi-
nation disorders and muscle weakness are the most 

important characteristics of the disease. Cognitive-be-
havioral abnormalities, speech, vision problems, 
epilepsy, urinary system problems and nutritional 
problems may also accompany [2]. This situation 
brings along the dependency of children with CP on 
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their caregivers at different rates in their daily living 
activities. Mothers bear the most responsibility for car-
ing and often lack carer support [3].  
      The birth of a disabled child is an important stress 
factor for the family and mothers are affected the most. 
Mothers suffer from feelings of guilt about the child's 
condition. CP requires lifelong care and adversely af-
fects parents' physical and psychological health [4]. 
Caring for a child with CP creates a financial burden 
on the family and causes limitations in social and cul-
tural activities. Also, families are exposed to social 
stigma. Incidents of domestic violence are also com-
mon [3, 5]. Studies have shown that caregivers have 
high anxiety and depression and that caregiving im-
pairs their quality of life [3, 6]. In addition, physical 
problems such as insomnia, intense physical activity-
related musculoskeletal pain and hypertension have 
also been reported. The mother cannot find time to rest 
[3, 7].  
      Fibromyalgia is a stress-related disorder charac-
terized by widespread chronic pain, profound fatigue, 
and sleep disturbances. It is counted among the central 
sensitivity syndromes [8, 9]. In the literature, the 
prevalence of fibromyalgia has been reported between 
0.2% and 6.6% in the general population, and between 
2.4% and 6.8% in women [10]. Emotional, physical, 
and environmental stressful events are frequently ob-
served in patients with fibromyalgia [9]. Studies have 
shown that depression and anxiety are more common 
in fibromyalgia patients than healthy individuals, and 
that the presence of depression and anxiety increases 
pain severity and worsens quality of life [11]. In addi-
tion, studies have shown the relationship between 
posttraumatic stress disorder and fibromyalgia [9, 12]. 
In a study where the majority of the participants were 
women, 90% of the participants exhibited somatic 
symptom disorder. It is claimed that fibromyalgia pa-
tients may have neuropathic pain triggered by stress 
rather than a mental somatic symptom disorder. This 
is explained by the stress-response system dysfunction 
in fibromyalgia patients and the presence of abnormal 
connections between the stress response system and 
pain-transmitting nerves within the dorsal root ganglia [9]. 
      In the light of this information, we thought that the 
emotional, physical and environmental chronic stress 
created by the burden of care for the child with CP 
may increase the incidence of fibromyalgia in mothers 
who often have to undertake the responsibility of care 

alone. However, according to our research, we could 
not find a study in this direction.  
      Objectives of our study: (1) To investigate the in-
cidence of fibromyalgia in mothers of children with 
CP in comparison with the control group, (2) Compar-
ison of mothers with and without fibromyalgia in 
terms of caregiving burden, depression, anxiety levels, 
and "children's functional status and independence 
levels," (3) To determine the factors affecting the 
severity of fibromyalgia in mothers of children with CP. 
 
 
METHODS 
 
The cross-sectional, observational clinical study was 
conducted in a training and research hospital's physical 
medicine and rehabilitation clinics (from May 2019 to 
March 2020). The study was planned under the 
Helsinki Declaration rules, and local ethics committee 
approval was received (2011-KAEK-25 2019 / 04-03). 
All participants were informed about the study and 
signed a written consent form.  
 
Study Population  
      In this study, the study group consisted of mothers 
who cared for a child diagnosed with Cerebral Palsy 
aged 3 to 18 years (Group 1; n=140). The control 
group consisted of mothers of children aged 3 to 18 
years who applied to the clinic with other diagnoses 
(Group 2; n=60).  
      Exclusion criteria: (1) not having sufficient cog-
nitive function to evaluate the questionnaire questions, 
(2) having diseases such as infection, chronic systemic 
disease (cardiac, renal, endocrine diseases, etc.), 
rheumatological disease, neurological disease, psy-
chotic disease, malignancy, etc., (3) pregnancy and 
breastfeeding.  
      In addition, children whose caregivers were not 
mothers were also excluded from the evaluation.  
 
Intervention  
      The demographic data (age, body mass index 
[BMI kg/m2] of children with CP, children in the con-
trol group, and their mothers were recorded.  
 
Children  
      A physiatrist examined children with cerebral 
palsy, and the diagnosis was confirmed based on med-

60  The European Research Journal   Volume 10   Issue 1   January 2024



Eur Res J. 2024;10(1):59-69 Aykurt Karlıbel et al

ical records. CP type was determined (spastic diplegic, 
spastic quadriplegic, spastic hemiplegic, dyskinetic, 
ataxic) [13].  
      The Gross Motor Function Classification System 
(GMFCS) was used to evaluate the motor develop-
ment of children with CP [14]. GMFCS assesses the 
gross motor development of children with CP at five 
levels: (1) They walk without difficulty. There is dif-
ficulty in more advanced gross motor skills. (2) They 
walk without assistive devices. There are restrictions 
on walking outside the home and in the community. 
(3) They walk with mobility aids. There are restric-
tions on walking outside the home and in the commu-
nity. (4) Self-movement is limited. Children are 
carried on laps or use powered mobility devices out-
side the home and in the community. (5) Self-mobility 
is severely limited, even with the use of assistive tech-
nology.  
      The functional independence scale for children 
(WeeFIM) [15] was used to assess the functional status 
of children with CP. WeeFIM is examined under three 
subheadings: self-care, mobility, and cognitive func-
tion. A total of 18 questions are scored between 1 and 
7. The lowest score is 18, and the highest score is 126.  
 
Mothers  
      The mothers of the children were evaluated ac-
cording to 2010 the American College of Rheumatol-
ogy (ACR) FMS diagnostic criteria [16]. Mothers 
were questioned for pain at 19 specific body points. 
Sensitivity for FMS was assessed by applying a pres-
sure of 4 kg/cm² to 19 specific body points. Thus, the 
patients' widespread pain index (WPI) was deter-
mined. Mothers were also questioned in terms of fa-
tigue, waking unrefreshed, cognitive symptoms, and 
somatic symptoms according to 2010 ACR FMS di-
agnostic criteria, and symptom severity score (SSS) 
was determined. Mothers who defined generalized 
pain for more than three months were diagnosed with 
FMS according to the 2010 ACR FMS diagnostic cri-
teria if the WPI was ≥7, SSS was ≥5, or WPI was 4-6, 
SSS was ≥9.  
      The pain intensity of the patients was evaluated 
using a visual analog scale (VAS) (On a 10 cm analog 
scale, 0 means no pain, ten means unbearable pain.), 
and functional status was evaluated using the FMS Im-
pact Questionnaire (FIQ).  
      The FIQ is a valid and reliable method for evalu-

ating the impact of FMS on daily life [17]. It measures 
ten characteristics: physical function, feeling unwell, 
absenteeism, difficulty at work, pain, fatigue, morning 
fatigue, stiffness, anxiety, and depression. The maxi-
mum score for the FIQ is 100, with higher scores in-
dicating higher disease severity. A total FIQ score of 
0-<39 indicates low impact, ≥9<59 indicates moderate 
impact, and≥59-100 indicates severe impact.  
      Mothers' anxiety and depression levels were eval-
uated using the Hospital Anxiety and Depression Scale 
(HAD). The scale consists of 14 questions, with each 
question being scored between 0-3. Seven questions 
(the odd-numbered items) measure anxiety (HAD-A), 
and the other seven (evenly numbered) measure de-
pression (HAD-D). The score range for each anxiety 
and depression subscale is 0-21. 0-7 points indicate 
normal levels, 8-10 points indicate borderline abnor-
mal levels, and 11-21 points indicate abnormal levels [18]. 
      Mothers' caregiving burdens were evaluated with 
the Bakas Caregiving Outcomes Scale (BCOS) [19]. 
This scale was used to evaluate how the caregivers' 
lives changed with the start of the caregiving process. 
The scale shows both positive and negative effects. 
The scale consists of 15 questions scored between +3 
(in the best direction) and -3 (in the worst direction). 
It is a Likert-type scale ranging from 1 to 7. A mini-
mum of 15 and a maximum of 105 points can be ob-
tained from the scale.  
      First, mothers of children with CP and mothers of 
children in the control group were compared in terms 
of evaluation parameters, and FMS rates of both 
groups were determined. The evaluation parameters 
of mothers of children with CP with and without FMS 
were compared in the next step. Factors affecting FMS 
severity were determined. 
 
Statistical Analysis  
      IBM SPSS 23.0 statistical software was used to 
analyze the data. Descriptive statistical methods (fre-
quency, percentage, median, and min-max) were used 
while evaluating the study's data. The data's compli-
ance with a normal distribution was assessed using 
Shapiro-Wilk tests. Where the data showed normal 
distribution, a t-test was used. Otherwise, Wilcoxon 
Test and Mann-Whitney U test were used to make in-
tergroup comparisons. A Chi-square test was used to 
compare categorical data. The relationships between 
variables were assessed using Spearman's rho corre-
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lation test. Univariate and multivariate logistic regres-
sion analyses investigated the factors affecting FMS 
severity. 
 
 
RESULTS 
 
The study included one hundred twelve children with 
CP and their caregiver mothers (Group 1). The median 
age of the children was 106.5 months (range: 38-216 
months), and the median age of the mothers was 35 
years (range: 23-50 years). In the control group, 52 
children and their mothers were included in the study 
(Group 2) (Fig. 1). The median age of the children was 

108 months (range: 40-180 months), and the median 
age of the mothers was 34 years (range: 27-50 yeras).  
      In Table 1, the results of the evaluation parameters 
of the mothers of children with CP and the mothers in 
the control group are given: There was no statistically 
significant difference between the two groups in terms 
of demographic data. Mothers of children with CP had 
statistically significantly higher scores in anxiety and 
depression scores, WPI, SSS, and pain severity (VAS) 
than mothers in the control group (P<0.001). Mothers 
of children with CP had statistically significantly 
lower scores than mothers in the control group regard-
ing caregiving burden (P<0.001). Mothers of children 
with CP received statistically significantly more care-
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giver support than the control group (P<0.001). FMS 
was detected in 31.3% of Group 1. The FMS rate of 
Group 2 was 5.7%.  
      Demographic characteristics and clinical and 
functional status of children with CP and children in 
the control group are given in Table 2: The BMI 
(kg/m2) values of the children with CP were signifi-
cantly lower than the children in the control group 
(P<0.001).  
      The comparison of mothers of children with CP 
with and without FMS in terms of evaluation param-
eters is given in Table 3: Mothers with FMS of chil-

dren with CP exhibited statistically significantly 
higher anxiety and depression scores; perceived care-
giver burden was also statistically significantly higher. 
Children with CP of mothers with FMS had statisti-
cally significantly older, lower BMI, and more siblings 
and siblings with CP than those without FMS. Chil-
dren with CP of mothers with FMS had a statistically 
significant higher GMFCS score and lower WeeFIM 
sub-parameters and total scores compared to those 
without FMS.  
      Table 4 shows the relationships between maternal 
FMS severity, pain severity, psychological status, care-
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giving burden, and functional status of the child with 
CP: There was a statistically significant positive cor-
relation between the FIQ scores and the total number 
of siblings of the children with CP, the number of sib-
lings with CP, the GMFCS score, and the anxiety and 
depression scores of their mothers (P<0.05). There 
was a negative correlation between FIQ scores and 
WeeFIM self-care, mobility, cognitive function sub-
scores, WeeFIM total score, and BCOS scores of chil-
dren with CP (P<0.05).  
      Univariate and multivariate logistic regression 
analyses were performed to determine the factors af-
fecting fibromyalgia severity (Table 5). In the multi-
variate analysis, only four of the ten variables with 
statistically significant odds ratios (OR) in the univari-
ate regression analysis remained statistically signifi-

cant. Outcomes that had statistical significance in Uni-
variate regression analysis were number of siblings, 
number of siblings with CP, GMFCS level, Wee-FIM 
self-care, Wee-FIM mobility, Wee-FIM cognitive 
functions, Wee-FIM total, maternal anxiety and de-
pression levels, and mother's caregiver burden. Out-
comes that had statistical significance in the 
multivariate analysis were (in order of importance): 
mother's caregiver burden, mother's depression levels, 
GMFCS level of the child with CP, and a number of 
siblings with CP. 
 
 
DISCUSSION 
 
Our study showed that mothers of children with CP 
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had higher levels of anxiety, depression, and caregiv-
ing burden and higher FMS rates than the control 
group. Almost a quarter of mothers of children with 
CP had FMS. It was found that mothers with FMS of 
children with CP had higher anxiety, depression, and 
caregiving burden than those without FMS. Children 
with CP of mothers with FMS had a higher number of 
siblings and siblings with CP, advanced age, lower 
motor functions, and higher dependency levels than 
those without FMS. This study determined that the 
factors affecting FMS severity were the number of sib-
lings of children with CP, the number of siblings with 
CP, GMFCS level, dependency level, mothers' anxiety 
and depression levels, and mother's caregiver burden. 
The most influential factor in FMS severity was the 

mother's caregiver burden. This was followed in order 
of importance by the mother's depression, the GMFCS 
level, and the number of the sibling with CP.  
      CP is the most disabling disease of childhood and 
requires lifelong care. In this process, parents' physical 
and psychological health is adversely affected [1, 4]. 
Previous studies have reported that musculoskeletal 
pain is more common in mothers of children with 
cerebral palsy than in mothers of healthy children [20, 
21]. More commonly, spinal pain has been investi-
gated [20-22]. In a study evaluating back pain and un-
derlying causes in mothers of children with CP, only 
20.67% of mothers did not complain of pain [22]. In 
the literature, the prevalence of FMS in women has 
been reported as 2.4% - 6.8% [10]. In the current 
study, 31.3% of mothers of children with CP were di-
agnosed with FMS. This rate was significantly differ-
ent from the control group.  
      It has been found that the incidence and intensity 
of musculoskeletal pain in mothers of children with 
CP primarily depend on the child's functional status 
and dependency level, body weight, age, and intense 
physical activity load created by caregiving [3, 22]. In 
contrast, Byrne et al. [23] reported that CP severity did 
not affect parents' health status (including muscu-
loskeletal pain). In addition, having more than one 
child with CP and maternal depression levels have 
been identified as risk factors for musculoskeletal pain 
in mothers [20]. Caring for a child with CP is a one-
way, dependent, and long-term process. Therefore, as 
the child's age increases, the caregiver burden in-
creases [20, 24]. In the current study, children with CP 
of mothers with FMS were older and had more sib-
lings and siblings with CP, consistent with the litera-
ture. Contrary to the literature, the children of mothers 
with FMS had lower BMI. The developmental delay 
in the child may have caused the mothers to feel inad-
equate about feeding. Feelings of inadequacy have 
been significantly associated with anxiety and depres-
sion [25].  
      The quality of life of mothers of children with CP 
is adversely affected by various factors such as care-
giver burden, fatigue, and psychological symptoms 
[26]. There are studies stating that the severity of CP 
negatively affects the mother's quality of life, as well 
as studies that do not support this [21, 23]. Caregivers 
of children with cerebral palsy suffer from a signifi-
cant psychosocial burden, and this burden was found 
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to be higher than that of healthy childcare [3]. Studies 
have identified the most important predictors of the 
caregiver burden on parents as the child's degree of 
disability, parents' anxiety and depression levels, and 
sense of efficacy [6, 27-29]. Depression and anxiety 
levels of mothers of children with CP were found to 
be higher than mothers of healthy children [30, 31]. 
However, one study found no difference between the 
anxiety levels of mothers of children with CP and 
mothers of healthy children [32]. In addition, a posi-
tive relationship has been reported between measures 
of caregiver burden and the severity of anxiety and de-
pression in parents of children with CP [27, 28]. Al-
though there are studies that reached the opposite 
conclusion [31], other studies reported a direct corre-
lation between the disability and dependency level of 
the child with CP and the anxiety and stress levels of 
the mother [33]. Stressful situations associated with 

the daily care of a child with CP have been found to, 
directly and indirectly, affect parents' health, especially 
mothers [1, 4]. Anxiety and depression are more com-
mon in FMS than in the normal population and nega-
tively affect the quality of life [11]. In the current 
study, although mothers of children with CP needed 
more caregiver assistance than mothers in the control 
group, they still had a higher caregiver burden. They 
had higher levels of depression and anxiety. These re-
sults support the results of other studies [3, 30, 31]. 
Also, in the current study, mothers with FMS of chil-
dren with CP exhibited higher depression and anxiety 
scores than those without FMS, and the caregiver bur-
den was higher. The functional level of the children of 
mothers with FMS was lower, and the dependence 
level was higher. In addition, there was a direct corre-
lation between the severity of fibromyalgia and the 
severity of cerebral palsy disease, and the burden of 
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caregiving. The most important factor affecting FMS 
severity was caregiver burden, followed by maternal 
depression levels, child's functional status, and the 
number of siblings with CP. We thought that the heavy 
burden of providing lifelong care to a child with CP, 
anxiety, and depression could be triggering factors in 
the development of FMS by creating physical, envi-
ronmental, and psychological stressors. Moreover, the 
fact that children with CP have a high number of sib-
lings have siblings with CP, have low motor functions, 
and have high dependency levels may have affected 
the development of FMS by increasing the burden of 
caregiving.  
 
Limitations  
      The strength of our study is that it is the first study 
to investigate FMS in mothers of children with CP. 
The study's limitations are that it does not reflect the 
general population, as it is a single-centered cross-sec-
tional study. Nevertheless, we think that it is an essen-
tial step in drawing attention to FMS in mothers of 
children with CP. There is a need for multicenter 
prospective studies in this area to reflect the general 
population.  
 
 
CONCLUSION 
 
This study showed that mothers of children with CP 
had higher anxiety, depression, and caregiving burden 
and higher FMS rates than the control group. Children 
with CP in the group with FMS had a higher number 
of siblings, a number of siblings with CP, age and de-
pendency levels, and lower motor functions than the 
children of those without FMS. In addition, this study 
determined the factors affecting the severity of FMS 
in mothers of children with CP. These factors are a 
total number of siblings and number of siblings with 
CP; decrease in motor functions and increase in de-
pendency levels of children with CP; mothers' anxi-
ety-depression levels; and the increase in caregiver 
burden. Independent variables are caregiver burden, 
mothers' depression level, children's GMFCS, and the 
number of siblings with CP. In the light of these re-
sults, we think that Fibromyalgia syndrome can also 
be kept in mind in the musculoskeletal system pain of 
mothers of children with CP. Reducing the burden on 
the mother, who is obliged to take care of her disabled 

child for life with psychosocial and physical support, 
may negatively affect the development of FMS by re-
ducing the stress on mothers. In addition, accurate di-
agnosis and effective treatment (pharmacological 
and/or non-pharmacological) can improve mothers' 
quality of life. Comprehensive studies are needed on 
this subject. 
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