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ABSTRACT 
Objective: To evaluate the quality of life of mothers of Brazilian children with congenital Zika virus 
syndrome (CZS) and associated factors. Material and Methods: This cross-sectional study assessed the 
quality of life (QoL) of 65 mothers of children diagnosed with CZS using the WHOQOL-bref questionnaire. 
Information related to mothers and children's characteristics and aspects of QoL (physical, psychological, 
social and environment domains) was collected. Data were presented using descriptive and inferential 
statistics. Associations between independent variables and quality of life outcome were carried out through 
bivariate analyses, adopting a 5% significance level. Results: The “physical” domain showed the highest 
score (65.98 ± 17.62), while the “environment” domain showed the lowest score (48.55 ± 14.75). The quality 
of life for the physical domain was associated with maternal schooling and child's sex, while the 
psychological domain was associated with family income and child's sucking difficulty. Conclusion: 
Socioeconomic characteristics and comorbidities were associated with mothers' QoL. Knowledge of QoL 
determinants and their impact on different dimensions of life can serve as a guide for interventions aimed at 
improving the QoL of this population. 
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Introduction 

Congenital Zika virus syndrome (CZS) includes the entire spectrum of manifestations observed in 

children exposed to the Zika virus (ZIKV) even during the gestational period [1]. Abnormalities can be 

detected at birth or appear during the first [2,3] or second year of life, with outcomes associated with this 

condition appearing in the following years [4]. 

Many infants have less evident deficiencies at birth, which become visible over time, as the ZIKV 

replication in the infant brain continues after delivery [5], and the brain growth of pre-exposed children may 

show a slowdown [6]. Thus, episodes of microcephaly that develop after birth have been identified [7]. In 

addition, infants who initially had head circumference in the pre-established normality range may develop 

microcephaly in the postnatal period, as well as brain abnormalities consistent with CZS. Therefore, 

microcephaly diagnosed at birth is not a necessary characteristic of the condition since it can be verified a 

posteriori [6]. 

Microcephaly corresponds to a clinical finding characterized by a change in the occipito-frontal head 

circumference, which is shown to be ≥2 standard deviations (SD) below the standard of curves appropriate for 

gestational age and sex of infants. According to the protocol in force in Brazil, the parameter adopted for the 

diagnosis of microcephaly in newborns with 37 or more weeks of gestation corresponds to a diameter ≤31.9 cm 

for males and ≤31.5 cm for females. The severe subtype is defined by values > 3 SD below the mean [8]. 

Electromyography studies and brain images of syndromic children identified the presence of 

neurological lesions involving the central and peripheral nervous system, with effects on the musculoskeletal 

system, such as hip dysplasia, subluxation of large joints and abnormal posture of extremities, in addition to 

hearing and ophthalmological alterations [9]. The presence of hypertonia, hemiparesis, extrapyramidal 

movements, exaggerated primitive reflexes, abnormal posture, epileptic seizures, dysphagia, and irritability 

were also verified [6, 9-11]. 

Behavioral aspects with multiple vulnerabilities, such as severe irritability, including almost constant 

crying, inability to be calmed by the caregiver [10], abnormal sleep patterns [12], and practice of self-injury 

[13], were also reported, showing the extremely limited functional abilities of these children. Consequently, 

daily activities are compromised and the need for care will become mandatory throughout life [4]. 

Therefore, it is understood that families of children with CZS will be affected in many ways, as it is a 

condition of complex nature, surrounded by obscurities regarding the totality and severity of comorbidities. 

Similarly, the knowledge of professionals who assist these children, although in constant improvement, is still 

limited, especially regarding the course of the disease and therapeutic options; in addition, the lack of social 

support and the high economic costs involved in the task of caring can, together with stress, anxiety, and 

depression, have adverse effects on the well-being and QoL of family members [14]. 

Given the lack of similar studies and the theme's relevance, this study aimed to assess the QoL of 

mothers of children with CZS assisted in two specialized centers in Brazil and investigate associated factors. 

 

Material and Methods 

Study Design and Participants  

This cross-sectional study was conducted in a city in northeastern Brazil with an estimated population 

of 407,472 people, a Human Development Index of 0.72, and a Gini Coefficient of 0.56 [15]. 

To integrate the main group (G1 - mothers of children with CZS), mothers of children diagnosed with 

growth and development changes related to ZIKV infection were recruited in two health centers. 
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The following inclusion criteria were established: a) being 18 years of age or older; b) not having 

previous history of treatment for psychiatric disorders; and c) responding at least 80% of QoL-related 

questions. Among the 79 mothers identified, 65 participated in the survey, with a response rate of 82.2%. 

Mothers of children without physical and / or intellectual disabilities, but with a socioeconomic profile 

similar to those allocated in G1, were selected from public primary health care services to compose a 

comparison group (G2 - mothers of children without disabilities). The following criteria were established 

between members of groups (in the 1:1 proportion): a) maternal age; b) family income; c) being an exclusive 

user of the public health system; d) primary caregiver of the child; d) absence of any physical and psychiatric 

comorbidities; e) infant’s sex. Mothers who lived in the same household as the child were defined as primary 

caregivers, responsible for continuous care [16]. In this way, a total of 65 mothers composed the G2. 

 

Characterization of Mothers and Children with CZS 

A questionnaire was used to collect information regarding maternal socioeconomic indicators (age, 

marital status, schooling and monthly family income), child's profile (sex and age), behavioral characteristics 

(occurrence of bruxism and self-mutilation), and the CZS spectrum (microcephaly at birth and severity, visual 

and auditory impairment, musculoskeletal disorders, seizures, irritability, sucking and swallowing difficulty). 

 

WHOQOL-bref 

WHOQOL-bref was used to assess QoL. It is a generic instrument derived from WHOQOL-100 and 

developed by the Quality of Life Group of the World Health Organization [17]. The Brazilian version, 

translated and validated at the WHOQOL Center for Brazil, has similar psychometric properties to those 

obtained with the multicenter study sample [18]. WHOQOL-bref has 26 questions, two general (one 

addressing QoL self-assessment and the other satisfaction with health) and the remaining 24 items are divided 

into four domains: 1) Physical, 2) Psychological, 3) Social and 4) Environment. Responses are recorded on a 

five-point Likert scale, with higher scores indicating higher QoL. Scores were converted into a scale from 0 to 

100 and responses referred to situations of two weeks prior to the time of the interview. 

Data were collected from August 2017 to August 2018 through a structured, face-to-face interview 

conducted by a single researcher (AFCC). For mothers allocated to G1 group, information was collected in a 

care room at reference centers. In contrast, for mothers belonging to G2 group, home visits were carried out. 

 

Data Analysis 

Initially, descriptive analysis was performed for sample characterization; thus, absolute and percentage 

frequencies were calculated for categorical variables, while measures of central tendency (mean and standard 

deviation) were estimated for quantitative variables. Data normality and variance homogeneity assumptions 

were tested using the Kolmogorov-Smirnov and Levene tests, respectively. Finally, the t-test for independent 

samples was used to compare means of total scores and WHOQOL-bref domains as a function of established 

groups (G1 and G2). The power of the test for the comparison of means was greater than 80%, considering the 

total score. 

Associations between explanatory variables (mother and child characteristics) and QoL outcome of 

mothers in Group 1 were examined using the Chi-square and Fisher's Exact tests. In this case, the dependent 

variable was categorized as “0” = low QoL and “1” = high QoL, based on the average score observed in each 

domain [19]. The significance level was set at 5%, and all analyses were performed using SPSS (Statistical 

Package for the Social Sciences for Windows - version 21.0). 
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Results 

Among mothers, it was observed that age ranged from 18 to 48 years, with an average of 27.72 (± 

6.66), with the most frequent age group being from 18 to 28 years (55.4%). In addition, most mothers had a 

partner (53.8%), had more than eight years of schooling (61.5%), reported monthly income higher than one 

minimum wage (55.6%), and 83.1% had been contemplated with some social benefit arising from federal 

government strategies (Table 1). 

 
Table 1. Socioeconomic characterization of mothers of children with CZS. 

Variables N % 
Age group – In years [65]   

18 to 28 36 55.4 
28 or more  29 44.6 

Marital status [65]   
With partner 35 53.8 
Without partner 30 46.2 

Schooling [65]   
≥ 8 years 40 61.5 
<8 years 25 38.5 

Monthly family income [63]   
> 1 Minimum wage 35 55.6 
<1 Minimum wage* 28 44.4 

Social benefit [65]   
Yes 54 83.1 
No 11 16.9 

*Minimum wage: R$ 937,00. Family income in Brazil was calculated based on the number of 
minimum wages. One minimum wage is estimated to be an annual wage of about US$ 3,672.00. 

 

Children were predominantly male (55.4%) and over 23 months old (61.5%). Concerning aspects of the 

syndrome, it was found that 84.4% of children had reduction in head circumference, with predominance of the 

severe subtype (64.8%). Other clinical findings revealed the occurrence of visual (89.0%) and auditory (17.0%) 

and musculoskeletal disorders (95.4%), seizures (84.6%) and excessive irritability (44.6%), in addition to the 

maternal report of difficulties related to sucking (35.0%) and swallowing (84.6%). Furthermore, the practice of 

self-injury, through bites, was frequent among children (60.0%), as well as the parafunctional habit of bruxism 

(26.2%) (Table 2). 

 

Table 2. Characterization of children and the CZS spectrum. 
Variables N % 

Sex [65]   
Female 29 44.6 
Male 36 55.4 

Age group – In months [65]   
≤ 23 25 38.5 
24 or more 40 61.5 

Microcephaly at birth [64]   
No 10 15.6 
Yes 54 84.4 

Severity of microcephaly [54]   
Mild 19 35.2 
Severe 35 64.8 

Visual impairment [64]   
No 07 11.0 
Yes 57 89.0 

Auditory impairment [59]   
No 49 83.0 
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Yes 10 17.0 
Musculoskeletal disorders [65]   

No 03 4.6 
Yes 62 95.4 

Seizures [65]   
No 10 15.4 
Yes 55 84.6 

Irritability [65]   
No 36 55.4 
Yes 29 44.6 

Sucking difficulty [63]   
No 41 65.0 
Yes 22 35.0 

Swallowing difficulty [65]   
No 10 15.4 
Yes 55 84.6 

Self injury [65]   
No 39 60.0 
Yes 26 40.0 

Bruxism [65]   
No 48 73.8 
Yes 17 26.2 

 

Comparison of Scores of WHOQOL-bref Domains between G1 and G2 Groups 

Regarding QoL of mothers in G1 and G2 groups, the mean scores of the WHOQOL-bref domains are 

shown in Table 3. It was observed that the physical and environment domain reached, for both groups, the 

highest (G1 = 65.98 and G2 = 75.05) and lowest scores (G1 = 48.55 and G2 = 60.63), respectively. The QoL of 

mothers of children with CZS was significantly lower than that of mothers of children without disabilities 

(p<0.05) in the Physical, Psychological and Environment domains. 

 

Table 3. Comparison of WHOQOL-bref scores between mothers of children with CZS (G1) and 
mothers of children without disabilities (G2). 

 G1 G2 p-value* Effect Size 
WHOQOL-bref Mean (SD) Mean (SD)   
Physical 65.98 (± 17.62) 75.05 (± 13.66) 0.002 0.58 
Psychological 59.93 (± 17.90) 70.90 (± 14.71) <0.001 0.67 
Social 64.87 (± 20.96) 66.66 (± 20.35) 0.626 0.09 
Environment 48.55 (± 14.75) 60.63 (± 16.79) <0.001 0.76 

Total 80.18 (± 13.22) 89.43 (± 11.70) <0.001 0.74 
*t test for independent samples. 
 

Factors Associated with QoL of Mothers of Children with CZS 

Based on the average of each of the four domains, G1 participants were divided into low and high QoL 

categories and bivariate analysis was performed. It was found that QoL for the physical domain was associated 

with maternal schooling and child’s sex, while psychological domain was associated with family income and 

sucking difficulty. However, in the social and environment domains, there was no association with any of the 

predictor variables (Table 4). 

 

Table 4. Association between predictor variables and WHOQOL-bref domains. 
Variables Domains 

 Physical Psychological Social Environment 
Mothers's Characteristics     

Age Group 0.594 0.174 0.798 0.975 
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Marital Status 0.758 0.108 0.969 0.233 
Schooling 0.033 0.388 0.905 0.937 
Monthly Family Income 0.192 0.032 1.000 0.651 
Social Benefit 0.467 0.699 0.861 0.742* 

Children's Characteristics     
Sex 0.041 0.174 0.447 0.689 
Microcephaly at Birth 0.494* 0.204 0.999 0.480* 
Severity of Microcephaly 0.110 0.933 0.799 0.627 
Visual Impairment 1.000* 1.000* 0.689* 0.442* 
Auditory Impairment 0.768 0.506* 0.678 0.488* 
Musculoskeletal Disorders 0.084* 0.114* 0.705* 0.582* 
Seizures 0.491* 0.511* 0.495* 0.710 
Sucking Difficulty 0.087 0.043 0.237 0.237 
Swallowing Difficulty 0.491* 0.733* 1.000* 1.000* 
Self-Multilation 0.760 0.156 0.261 0.476 
Bruxism 0.740 0.835 0.700 0.422 

*Fisher's exact. 
 

Discussion 

The QoL of those who provide care to the child population has been extensively investigated [19-26], 

but studies with caregivers of children with CZS are scarce. Thus, to date, there are few reports in the 

literature about the impact of this condition on the quality of life of parents or caregivers [27,28]. 

In this research, the QoL of 65 mothers of children with clinical findings related to ZIKV infection 

was analyzed. It was evident that mothers were responsible for providing daily care to their children, which is 

similar to results from previous investigations, which showed a higher prevalence of maternal care directed to 

children with diverse conditions [22,24,25]. 

Many challenges are linked to the task of caring for children with disabilities since the stress arising 

from emotional and physical demands causes changes in the lifestyle of family members due to the imposition 

of the burden of care [29-31]. Thus, it could be concluded that caring for children with CZS becomes even 

more complex as it is a condition that includes multiple comorbidities, which in most cases cause total 

dependence of children in relation to their parents. 

In this context, assuming that all facets of primary caregivers' lives can be affected by the child's 

disability [32], the results of this study demonstrated that the QoL of mothers of children with CZS reached 

significantly lower scores when compared to that of mothers of healthy children. This finding of reduced 

quality of life was consistent with previous findings [27]. 

Approximately three years after the change in the Brazilian epidemiological pattern of live births with 

neurological disorders resulting from CZS, challenges are still present in multiple ways since children have 

grown, but their development is incompatible with chronological age and evolution remains uncertain, given 

the magnitude of functional limitations. Therefore, the impact on the mothers' QoL becomes evident. 

The mean scores of domains assessed by WHOQOL-bref pointed out that the mothers' QoL is highly 

compromised, mainly in the environment domain. On the other hand, the domain with the best result was the 

physical, which may be a consequence of mothers' age, which are mostly young, corroborating previous 

findings [25]. Other studies that have used the same instrument also found that the physical and 

environmental domains were those with the lowest and greatest impact, respectively [19,24,25]. 

Even with the highest score, the physical domain was associated with maternal schooling. Therefore, 

in the first analysis, it is assumed that low educational level and other factors have influenced dissatisfaction 

about the ability to work and perform daily activities. 
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Still, in relation to this domain, the association found with the child's sex should be highlighted, which 

has been previously described as a factor capable of influencing the quality of life outcome [25]. Although the 

study was conducted with parents of children with a health condition (hearing deficiency) different from that 

analyzed here (CZS), it was observed that having a male child with that condition and being satisfied with the 

social support received were items associated with better QoL in the physical domain [25]. In the present 

investigation, it is assumed that there is a difference between the number of clinical manifestations, their level 

of severity and the child's sex. 

Regarding the psychological domain, it has been previously described that mothers of newborns 

diagnosed with CZS had significantly lower scores in the psychological domain of the WHOQOL-BREF 

compared to mothers of healthy infants [27], and this finding is confirmed after one year [28] and also in this 

research, which can be justified by obscurities that still surround the prognosis of the condition presented by 

these children. 

Different levels of psychological distress were also observed in mothers of children who were born 

prematurely [26], with Down syndrome [20], osteogenesis [22] and cerebral palsy (CP) [24]. Caregivers of 

children with CP provide lifelong care for their children [33] so that they face different long-term stressors, 

causing them to present mental symptoms and parental suffering, which in turn affect their QoL [24] in a way 

similar to that for mothers of children with CZS. 

Family income was shown to be associated with the psychological domain. For this result, it was 

suggested, as an explanatory hypothesis, the fact that a significant portion of mothers did not perform paid 

activity. The financial limitation is a problem that causes severe psychological impact, since the countless 

demands of their children, such as intensive therapies with physiotherapists and occupational therapists, 

specific diets, installation of orthoses and surgical interventions, will depend, almost entirely, on the public 

health system in force in Brazil. 

Another possibility of assistance to these children is the use of services provided by specialized centers 

present in the municipality, such as the “Professor Joaquim Amorim” Research Institute, composed of health 

professionals from the most diverse areas of knowledge, who work together with the purpose of not only 

seeking for evolution and deeper knowledge about CZS, but also assisting children and their families free of 

charge. 

An extremely relevant finding for the psychological domain and its association with the sucking 

difficulty presented by the child was observed. Cavalcanti [32] reported that children with CZS exhibited 

changes in muscle tone in the lower third of the face, causing direct interference with the sucking reflex. Thus, 

it is believed that breast or artificial feeding of a child with this limitation constitutes an arduous and 

frustrating task for the maternal figure, thus causing psychological repercussions. 

Regarding the domain that involves social relationships, the importance of social support is seen as a 

strategy that can help parents / caregivers to deal with the needs of a child with a disability [34]. Formal 

social support can come from sources such as health services and even from the team of professionals involved 

in care [35]. In turn, informal support that includes the help of family members and friends is a modality that 

must be present [35]. 

The municipality in which this study was conducted provides conditions for assistance so that mothers 

can exchange information and share experiences. In addition, weekly workshops with psychologists and daily 

dialogue between mothers and professionals via social networks are also offered. Thus, the possibility of 
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acquiring new information is constant and the improvement of skills that will be converted into improvements 

in the care provided to children with CZS. 

The fourth and last domain, the environment, was the one with the lowest average, showing that 

mothers need, in addition to information, actions that involve the other aspects of this domain. Some services, 

such as nursing homes, means of transport for access to health services and financial support, can improve QoL 

regarding the environment domain [20]. In Brazil, the inclusion of families in the federal government's social 

programs and access to the Continued Cash Benefit (BPC) for children with CZS [36] was regulated by 

Decree No. 58 of 2016, and more recently, with the publication of Law No. 13.985, the granting of a special and 

lifetime pension was established [37]. 

The study presented a cross-sectional design, which prevented cause and effect associations. 

Therefore, the possibility of monitoring possible changes in the scores of domains should be considered by 

conducting longitudinal studies as children grow and new scenarios are established. 

Finally, through this study and the use of the WHOQOL-bref, it was possible to perceive the life 

context of the population segment of mothers of children with CZS. In addition to the individual characteristics 

of mothers and their children, physical, psychological, social and environment aspects that composed the 

structure of the instrument used provided depth in the analysis of the set of determinants. Consequently, data 

will support the decision-making on which specific strategies can be implemented to improve the QoL of these 

people. 

 

Conclusion 

The QoL of mothers of children with CZS was more intensely compromised in aspects related to the 

environment domain, having been influenced by socioeconomic characteristics and comorbidities exhibited by 

children in the physical and psychological domains. 
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