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Abstract

The present study investigated the effects of children without disabilities on maternal physical and 

mental health in families with adolescents or adults with fragile X syndrome (FXS). Mothers with 

the FMR1 premutation (N = 87) reported on behavior problems and functional limitations of their 

adolescent or adult child with FXS and their own physical and mental health. Mothers also 

provided a blood sample to determine FMR1 CGG repeat length. The proportion of unaffected 

children in the family significantly buffered the effect of both child behavior problems and 

functional limitations on maternal self-rated health, such that having a higher proportion of 

unaffected children in the family had a protective effect on maternal health when the target child 

had more severe behavior problems and functional limitations. There was a similar buffering 

process for maternal depressive symptoms, but at a trend level. Additionally, maternal CGG repeat 

length had a significant curvilinear association with self-rated health, indicating that mothers with 

mid-range repeat lengths reported the poorest health, while mothers with lower and higher repeat 

lengths in the premutation range reported better health. The data suggest that unaffected children 

in the family may be an important resource for premutation carrier mothers. Findings are 

consistent with previous research indicating that mothers with varying levels of genetic liability 

have variable risk for health problems.
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Unaffected Siblings of Adolescents and Adults with Fragile X Syndrome: 

Effects on Maternal Well-Being

Fragile X syndrome (FXS), the most common inherited cause of intellectual disability, is a 

neurodevelopmental disorder caused by an expansion of CGG repeats on the FMR1 gene 

(Brown, 2002), which inhibits production of FMRP, a protein crucial for cognitive 

development. In addition to intellectual disability, individuals with FXS display behavior 

problems and functional limitations (Smith, Barker, Seltzer, Abbeduto, & Greenberg, 2012; 

Smith, Hong, Greenberg, & Mailick, 2016). The challenges associated with caring for a 

person with FXS across the lifespan can negatively impact parental physical and mental 

health (Abbeduto et al., 2004; Hartley, Seltzer, Head, & Abbeduto, 2012). Mothers may be 

particularly vulnerable given their own genetic status as premutation carriers. However, 

having children in the family who do not have a disability (whom we refer to as “unaffected 

siblings”) may mitigate the impact of these stressors on maternal health. This is particularly 

important in families carrying inherited genetic conditions, such as FXS, where each child is 

potentially but not necessarily affected. In this study, we investigated the effect of the 

proportion of unaffected children on maternal health (health rating and depressive 

symptoms) and its role as a buffer of the association between stressors (behavior problems 

and functional limitations of a child with FXS) and maternal health.

The behavior problems and functional limitations associated with FXS are often sources of 

stress for mothers. We consider these issues within the context of life course theory (Elder, 

1998; Seltzer, Greenberg, Floyd, Pettee, & Hong, 2001) to address the cumulative effect of 

these challenges on mothers over time. Although the severity of behavior problems and 

functional limitations declines over the lifespan for individuals with FXS (Smith et al., 

2016), both remain a significant source of maternal stress (Bailey et al., 2012; Hastings, 

2002). (Smith et al., 2016).

In addition to experiencing stress related to parenting a child with FXS, premutation carriers 

may have a genetic liability for physical and mental health problems (Chan, Smith, 

Greenberg, Hong, & Mailick, 2017; Wheeler, Raspa, Hagerman, Mailick, & Riley, 2017). 

Most mothers of children with FXS are premutation carriers, with between 55 and 200 CGG 

repeats. Moreover, longer CGG repeat length is associated with higher levels of self-reported 

depressive symptoms (Johnston et al., 2001), but there is also data indicating a curvilinear 

association between CGG repeat length and maternal health. Premutation carrier mothers 

with mid-range CGG repeat lengths have higher risk for health problems than premutation 

mothers with lower or higher repeat lengths (Allen et al., 2007; Roberts et al., 2009; Seltzer 

et al., 2012). For premutation carrier mothers, genetic liability may have an impact on 

health, particularly in the context of other stressors (Hartley, Seltzer, Hong, et al., 2012). 

Therefore, it is important to account for CGG repeat length in research on premutation 

carriers.

According to a family systems perspective, it is crucial to study the ways that family 

members influence one another (Broderick, 1993). Parenting multiple children is associated 

with increased stress when children are typically developing (Adam & Gunnar, 2001) and 

with both stress and depressive symptoms when children have disabilities such as FXS 
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(Hartley, Seltzer, Hong, et al., 2012), or autism spectrum disorder, which like FXS is 

accompanied by behavior problems (Orsmond, Lin, & Seltzer, 2007). However, in families 

of individuals with disabilities, having other children without disabilities does not have the 

same negative effect on marital relationships as it does for families where no children have 

disabilities (Namkung, Song, Greenberg, Mailick, & Floyd, 2015), and may even mitigate 

parental stress (Orsmond & Seltzer, 2000). Families with children with FXS present a 

unique family system for considering the impact of unaffected children on maternal well-

being, given the variability in patterns of inheritance of FMR1 CGG repeats. For example, 

such families may have 1) other children with the FMR1 premutation, 2) other children 

unaffected by FMR1 conditions but who have different disabilities, and/or 3) unaffected 

children. The latter are the focus of this paper.

For this brief report, we investigated the extent to which the proportion of unaffected 

children in a family may affect maternal physical and mental health. Based on previous 

literature suggesting that characteristics of unaffected children can impact maternal well-

being (Hall, Burns, & Reiss, 2007), and research suggesting that the presence of unaffected 

children in the family may ameliorate maternal stress (Namkung et al., 2015), we examined 

both direct and stress buffering effects on the association between stressors (i.e., behavior 

problems and functional limitations of a child with FXS) and maternal physical and mental 

health.

Methods

Participants

The sample for this study (N = 87) included mothers participating in an ongoing longitudinal 

study of families of adolescents and adults with FXS (Masked for review). Participants were 

premutation carrier biological mothers of a son or daughter with FXS who was 12 years or 

older (the target child) at the start of the study. Mothers and target children resided together 

or maintained at least weekly contact. If a mother had more than one child with FXS, she 

reported on the co-residing child. If there was more than one co-residing child, she reported 

on the child she viewed as most severely affected. The ongoing longitudinal study currently 

includes four waves of data spanning a decade. Data from the third wave were used in this 

study, as that was the wave for which the most comprehensive sibling data were available.

Mothers were in their fifties on average (Mage = 54.82 years, SD = 7.19, range 40 – 72 

years), and nearly all were white/non-Hispanic (97.7%). The majority had some college 

education or more (88.5%) and were married (85.1%). The median household income was 

$90,000 to $99,999 (range $10,000 - $160,000+). Mothers had between one and six children 

(M = 2.32, SD = 1.12), and between one and five children diagnosed with a disability (M = 

1.87, SD = .87). Mothers had between one and three children diagnosed with FXS (M = 

1.46, SD = .63). Target children with FXS were mostly males (85.8%), in their twenties on 

average (Mage = 24.60, SD = 6.96, range 15 – 45 years), and most lived with their mothers 

(86.2%).
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Procedure

Mothers provided data through self-administered questionnaires and telephone interviews, 

and provided a blood sample to determine CGG repeat length. For the present sample, CGG 

repeat length varied from 67 to 180 CGG repeats (M = 96.97, SD = 21.64). The Institutional 

Review Board at (Masked for review) approved the data collection protocol and written 

consent was obtained from all participants.

Measures

Maternal overall health.—Mothers were asked to rate their own current physical health 

on a scale from 0 (poor) to 3 (excellent). This scale has been shown to be a robust, reliable, 

and valid indicator of health and a predictor of mortality across 27 empirical studies (for a 

review, see Idler & Benyamini, 1997).

Maternal depressive symptoms.—The Center for Epidemiological Studies-Depression 

Scale (CES-D; Radloff, 1977) is a 20-item measure used to index depressive symptoms. 

Mothers were asked to report how often in the previous week they experienced each 

symptom, on a scale from 0 (never) to 3 (5 to 7 days). A sum score was computed, with 

higher scores indicating more depressive symptoms. Scores of 16 or above are considered 

clinically significant. In this sample, the Cronbach’s alpha for the CES-D was .93.

Target Child’s Behavior Problems.—Mothers completed the Behavior Problems 

subscale of the Scales of Independent Behavior-Revised (SIB-R; Bruininks, Bradley, 

Weatherman, & Woodcock, 1996) on their target son or daughter with FXS. Mothers were 

asked about eight behavior problem types: (a) self-injurious behavior, (b) unusual or 

repetitive behaviors, (c) withdrawn or inattentive behavior, (d) behavior that is hurtful to 

others, (e) property destruction, (f) disruptive behavior, (g) socially offensive behavior, and 

(h) uncooperative behavior. If a behavior problem was endorsed, mothers rated frequency 

from 1 (less than once a month) to 5 (one or more times per hour) and severity from 1 (not 

serious) to 5 (extremely serious). Standardized algorithms (Bruininks et al., 1996) were used 

to create a general maladaptive behavior summary score, with higher scores indicating more 

severe maladaptive behaviors. Reliability and validity of this measure have been established 

by Bruininks et al. (1996).

Target Child’s Daily Living Skills.—Mothers completed the Waisman Activities of 

Daily Living Scale (W-ADL; Maenner et al., 2013; Smith, Maenner, & Seltzer, 2012) to rate 

their child’s level of independence on 17 items involving personal care, housekeeping, and 

meal-related activities. Each item was rated on a scale of 0 (does not perform the task at all), 

1 (performs the task with help), or 2 (performs the task independently), and items were 

summed to create a total score where higher scores indicate more independence (i.e., fewer 

functional limitations). The correlation with the Vineland Daily Living Skills Scale is .82 

(Maenner et al., 2013). Cronbach’s alpha for the W-ADL in this sample was .89.

Proportion of Unaffected Children.—We identified siblings who did not have any of 

the following based on mother-report: FXS full mutation or premutation, autism spectrum 

disorder, attention deficit disorder or attention deficit/hyperactivity disorder, learning 
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disability, psychiatric disorder, genetic disorder, or a medical diagnosis. Mothers reported 

that 90.4% of siblings had undergone testing for FMR1 CGG expansions. Mothers had 

between zero and four unaffected children. Unaffected siblings were mostly males (59.0%) 

and in their thirties on average (Mage = 30.81, SD = 13.12, ranged in age from 9 to 50 years 

of age). Because the total number of children varied among families, we computed the 

proportion of unaffected children in the family and used this variable in analyses, in line 

with previous research (Cicirelli, 2009).

Analytic Plan

Hierarchical regression analyses were conducted to examine the direct effect of the 

proportion of unaffected children on maternal physical and mental health (step 1) and its role 

as a moderator of the association between stressors (target child’s behavior problems and 

daily living skills) and maternal health (step 2). We controlled for target child age, marital 

status (1 = married, 0 = other), CGG repeat number (linear and curvilinear), and household 

income. Analyses were conducted in SPSS Version 22.

Results

Descriptive Data on Family Constellations.

As shown in Table 1, 18 of 87 families had only one child (i.e., the target child with FXS), 

40 had two children, 19 had three children, and 10 had four to six children. In 15 families all 

of the other children were unaffected, whereas in 41 all other children were affected by 

FMR1 conditions or other disabilities. There was at least one unaffected child in 28 families. 

In all families with four or more children, at least one other child had a disability. It was 

notable that only nine of the 87 families had a child with a premutation range CGG 

expansion.

Models Including Behavior Problems as Primary Stressor.

See Table 2. In Model 1, higher levels of target child behavior problems were significantly 

associated with lower levels of maternal overall health, p = .012. Model 1 accounted for 21% 

of the variance in overall health, F(7, 79) = 2.960, p = .008. In Model 2, there was a 

significant interaction of behavior problems with the proportion of unaffected children, p = .

034. As displayed in Figure 1, when the target child with FXS displayed more behavior 

problems, mothers with a higher proportion of unaffected children reported better health 

than those with a low proportion. The proportion of unaffected children had less of an effect 

on maternal health when the target child had few behavior problems. Income, marital status, 

and linear CGG were not significant predictors of overall health. However, CGG repeat 

length had a significant curvilinear effect, p = .049, indicating that premutation mothers with 

mid-range repeat lengths reported the poorest overall health, while those with lower and 

higher repeat lengths reported better health. Model 2 accounted for 25% of the variance, F(8, 

78) = 3.293, p = .003, ΔR2=.045, ΔF = 4.663, p = .034.

In Model 1, higher proportions of unaffected children were significantly associated with 

lower levels of maternal depressive symptoms, p = .038. However, behavior problems were 

not directly associated with depressive symptoms. Model 1 accounted for 24% of the 
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variance in depressive symptoms, F(7, 79) = 3.523, p = .002. In Model 2, there was a trend-

level interaction of behavior problems with the proportion of unaffected children on 

maternal depressive symptoms, p = .091. Higher income was significantly associated with 

lower depressive symptoms, p = .006, while marital status and CGG were not significant 

covariates. Model 2 accounted for 27% of the variance, F(8, 78) = 3.524, p = .002, , ΔR2=.

028, ΔF = 2.928, p = .091.

Models Including Daily Living Skills as Primary Stressor.

See Table 3. For overall health rating, in Model 1 there were no significant main effects. 

Model 1 accounted for 15% of the variance in overall health, F(7, 79) = 1.907, p = .079. As 

shown in Model 2, there was a significant interaction between the proportion of unaffected 

children and daily living skills on maternal overall health rating, p = .037 (See Figure 1). 

When the target child with FXS displayed a greater impairment in daily living skills, 

mothers with a higher proportion of unaffected children reported better health than those 

with a lower proportion. The proportion of unaffected children had less of an effect when 

children had better daily living skills. Model 2 accounted for 19% of the variance, F(8, 78) = 

2.309, p = .028, ΔR2=.047, ΔF = 4.526, p = .037.

Model 1 shows that a higher proportion of unaffected children was significantly associated 

with lower levels of maternal depressive symptoms, p = .015. Model 1 accounted for 22% of 

the variance in depressive symptoms, F(7, 79) = 3.166, p = .005. As shown in Model 2, there 

was a trend-level interaction between daily living skills and the proportion of unaffected 

children on maternal depressive symptoms, p = .060. Model 2 accounted for 25% of the 

variance, F(8, 78) = 3.319, p = .003, ΔR2=.035, ΔF = 3.646, p = .060.

Discussion

This study investigated the effects of unaffected children on the association between child-

related stressors and maternal physical and mental health in families of adolescents and 

adults with FXS. Findings supported a stress buffering effect on maternal overall health, 

with the proportion of unaffected children significantly attenuating the negative impact of 

behavior problems and functional limitations. In families with higher proportions of 

unaffected children, child stressors had less of a negative effect on maternal overall health 

than in families with lower proportions, suggesting a protective effect of unaffected children 

on maternal self-rated health in the presence of stress. There was suggestion of a similar 

stress buffering process for depressive symptoms. Findings indicate that the presence of 

unaffected children impact maternal health in these families. Although parenting multiple 

young children may be stressful (Adam & Gunnar, 2001), there may be benefits later in life 

to having multiple children (Ward, Spitze, & Deane, 2009), particularly in families who have 

children with disabilities.

Examination of covariates revealed that higher income related to better health, as in the 

general population (Subramanian & Kawachi, 2004). With most mothers reporting being 

currently married, marital status was not associated with maternal health. Samples with 

greater variability may provide information on differential associations for mothers of 

different income or marital status. Consistent with research from our group and others 
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(Masked for review; Loesch et al., 2015; Roberts et al., 2009), premutation mothers with 

mid-range CGG repeat lengths had poorer health than those with lower and higher lengths.

This study’s strengths included using data on siblings to consider family member impact on 

maternal health. This was possibly the first study of families of children with FXS to focus 

on the unaffected children in the family. We analyzed maternal CGG repeat length to 

consider genetic influences on maternal health, and we examined effects on both physical 

and mental health. However, analyses using a larger sample and longitudinal data would 

provide a more robust analysis. The study’s sample was limited in racial/ethnic minority 

group representation, which limit generalizability. There is a potential for shared method 

variance, as mothers reported on all variables (other than CGG repeat length, determined by 

a blood sample). Studies would benefit from multiple reporters, including other significant 

individuals in the lives of individuals with disabilities, such as fathers. There was no 

measure of the specific role of unaffected children or mother-child relationship quality. 

Future work to gain a better understanding of how unaffected children function in the family 

system would be informative.

Future research on the relationship between children with FXS and siblings could address 

additional questions regarding the family system in FXS. For example, does siblings’ 

emotional closeness relate to maternal health? Findings from this study highlight that family 

members operate both individually and together to impact mothers’ health, and suggest that 

an approach that incorporates studying the entire family is informative for studying 

premutation carrier mothers in families affected by FXS. Implications include evidence for 

interventions that offer support for complex family systems, as individuals’ adaptation is 

intertwined within families.
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Figure 1. 
Significant interactions of child stressors (Panel A: behavior problems; Panel B: functional 

limitations) and proportion of unaffected children on maternal overall health.

Usher et al. Page 10

J Fam Psychol. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Usher et al. Page 11

Table 1.

Descriptive Statistics on Family Constellations.

2−Child Families 3−Child Families 4+Child Families Total

1-Child Families - - - 18

Any unaffected non-target child 14 8 6 28

All non-target children with any diagnosis 26 11 4 41

Total Number of Families 40 19 10 87

All non-target children are unaffected 14 1 0 15

Any non-target child with premutation 2 3 4 9

Any non-target child with FXS 14 13 7 34

Any non-target child with other diagnosis* 16 15 9 40

Note. Ns represent number of families in each category. Ns within the shaded area of the table are non-mutually exclusive.

*
The “other diagnoses” (with number of children in parentheses) include learning disability (N = 29), attention deficit disorder or attention deficit/

hyperactivity disorder (N = 29), psychiatric disorder (N = 29), intellectual disability (N = 22), medical diagnosis (N = 18), autism spectrum 
disorder (N = 7), other genetic disorder (N = 6).
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Table 2.

Two-step hierarchical regression analyses examining proportion of unaffected children in a family as a 

moderator of the association between target child’s behavior problems and maternal overall health rating and 

depressive symptoms.

Maternal Overall Health Rating Maternal Depressive Symptoms

Model 1 Model 2 Model 1 Model 2

Predictor Variable B(SE) β B(SE) β B(SE) β B(SE) β

Target Age .00(.0l) −.01 .00(.01) −.03 −.01(.16) −.01 .00(.16) .00

Household Income .00(.02) .00 −.01(.02) −.03 −1.01(34) −.32** −.95(34) −30**

Marital Status (1=Married) .42(.23) .20† .41(.22) .20† −2.05(3.19) −.07 −2.02(3.16) −.07

CGG −.0l(.00) −.24† −.01(.00) −.20 .05(.07) .11 .04(.07) .08

CGG2 .00(.0) .32* .00(.00) .26* .00(.00) −.22 .00(.00) −.17

Target Behavior Problems −.02(.01) −.27* −.02(.01) −.21† .19(.13) .15 .13(.13) .10

Unaffected Children .35(33) .11 .42(.32) .13 −9.73(4.62) −.21* −10.59(4.59) −.23*

Behavior Problems*Unaffected Children .09(.04) .23* −1.05(.62) −.18†

Note. SE = standard error. CGG number, target child behavior problems, and proportion of unaffected children were mean-centered.

†
p < .10,

*
p < .05,

**
p < .01.
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Table 3.

Two-step hierarchical regression analyses examining proportion of unaffected children in a family as a 

moderator of the association between target child’s daily living skills and maternal overall health rating and 

depressive symptoms.

Maternal Overall Health Rating Maternal Depressive Symptoms

Model 1 Model 2 Model 1 Model 2

Predictor Variable B(SE) β B(SE) β B(SE) β B(SE) β

Target Age .00(.0l) .03 .0l(.0l) .06 −.05(.16) −.03 −.09(.16) −.06

Household Income .00(.03) −.02 −.01(.03) −.02 −.98(35) −.31* −.96(.35) −.30**

Marital Status (1=Married) .47(.24) .23† .43(.23) .21† −2.40(3.24) −.08 −1.96(3.20) −.07

CGG −.0l(.00) −.18 −.01(.00) −.17 .04(.07) .08 .04(.06) .07

CGG2 .00(.00) .29* .00(.00) .28* .00(.00) −.20 .00(.00) −.19

Target Daily Living Skills .01(.01) .06 .00(.01) .03 −.10(.20) −.05 −.04(.20) −.02

Unaffected Children .38(.34) .12 .53(.34) .16 −9.95(4.70) −.22* −11.73(4.72) −.25*

Daily Living Skills*Unaffected Children −.14(.07) −.23* 1.73(.91) .20†

Note. SE = standard error. CGG number, target child daily living skills, and proportion of unaffected children were mean-centered.

†
p < .10,

*
p < .05,

**
p < .01.
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