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Abstract
OBJECTIVE—The family provides an important communication nexus for information and
support exchange about family cancer history, and adoption of family-wide cancer risk reduction
strategies. The goals of this study were to: 1) use the family systems theory to identify
characteristics of this sample of families at increased risk of developing melanoma and 2) to relate
familial characteristics to the frequency and style of familial risk communication.

METHODS—Participants were first-degree relatives (n=313) of melanoma patients, recruited
into a family web-based intervention study. We used multivariable logistic regression models to
analyze the association between family functioning and family communication.

RESULTS—Most participants were female (60%), with an average age of 51 years. Fifty percent
of participants reported that they spoke to their relatives about melanoma risk and people were
more likely to speak to their female family members. Familial adaptation, cohesion, coping, and
health beliefs were strongly associated with an open style of risk communication within families.
None were associated with a blocked style of risk communication. Only cohesion and adaptation
were associated with the amount of risk communication that occurred within families.

CONCLUSIONS—Overall, individuals who came from families that were more highly cohesive,
adaptable, and shared strong beliefs about melanoma risk were more likely to communicate openly
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about melanoma. The fact that this association was not consistent across blocked communication
and communication frequency highlights the multifaceted nature of this process. Future research
should focus on the interplay between different facets of communication.

INTRODUCTION
The family provides an important communication nexus for information exchange and
support about family cancer history, and for the adoption of family-wide cancer risk
reduction strategies. Individuals view and, interpret health information through the lens of
their family and disseminate that information within the family as well [1-8]. Additionally, a
diagnosis of cancer in one family members often has implications for other family members.
Thus, when one individual gets diagnosed with melanoma, sharing this information can be
crucial in leading to early screening or prevention activities to reduce morbidity and
mortality. Since, under HIPPA regulations, medical professionals are constrained not to
share health information directly with relatives[9], it is vital to understand the properties of
families that may aid or hinder this information from reaching appropriate family members}.
Previous intervention work with couples and parent-child dyads has shown that
communication competencies can be learned and improved [10,11]. This suggests that
problems that may exist with family communication can be improved upon with
intervention [12,13].

What do we know about communicating cancer risk information within families?
Research on cancer risk communication within families has generally been centered around
communication of genetic testing results in high risk families [14,15]. While this literature
provides a starting place to identify properties of family health communication, it is likely to
have limited generalizability outside of the specific context of delivering a genetic test in
high-risk families. Since we are looking at general cancer risk communication in families at
moderate risk of developing melanoma, this literature may be less applicable.

Outside of high risk families in the genetic testing context, we know very little about how
families communicate about cancer risk. Most, although not all [16] of these studies, have
been conducted in families with a moderate risk of cancer and have reported low frequencies
of communication within the family about cancer risk and risk factors [17-19]. A few
qualitative studies also examined characteristics of risk communication within families
[3,4,20,21]. While these studies provide insight into the frequency and general patterns of
familial communication, other familial characteristics such as coping, familial cohesion,
health beliefs, and adaptation potentially associated with this communication are poorly
understood.

Using a family systems perspective to study family communication
The family systems perspective provides a useful model for examining the association
between familial characteristics and melanoma risk communication [22]. The family
systems perspective has recently been proposed by Peterson and colleagues as a framework
for conducting family-based research in hereditary risk and genetic testing [14]. The family
systems perspective accounts for the reciprocal nature of family relationships, the broader
social context in which families exist, and the multiple dimensions that comprise family
functioning [14]. The model posits that families have certain characteristics generally within
each of the following three dimensions: 1) organization and structure of family relationships,
2) health related cognitions and beliefs shared within families, and 3) family communication
[23-26].
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For this study, an expanded version of the Peterson’s version of the family systems model
[14] was used to examine the relationship between familial organization and structures,
health related beliefs, and communication (figure 1) in families at increased risk of
developing melanoma. Following Peterson, we hypothesized that a family’s organizational
and structural characteristics, especially adaptation, coping and cohesion, plus shared
familial beliefs about melanoma would together predict the frequency and style of family
communication about melanoma risk.

METHODS
Study Design

Data for this study come from the baseline data of participants in the SunTalk study, a
randomized trial of a web-based intervention to measure and improve knowledge, awareness
and communication about melanoma prevention within families at increased of developing
melanoma. Families were randomized, as units, into the web-based intervention or to the
control (delayed intervention) group. Family recruitment into the study began with a
melanoma case. All family members were invited to participate in the intervention but three
family members were randomized from each family and were recruited to participate in all
evaluation activities. The members of the family unit that were randomized to participate in
the evaluation activities were the case, one first-degree-relative of the case, and one adult
member of the family who had a child under the age of 18 (this person did not have to be a
first-degree-relative). For this paper, we analyzed only those first-degree relatives (FDRs) of
melanoma.cases enrolled in the study who completed the baseline survey (n=313).

Recruitment/Randomization
Two sources were used to recruit cases and subsequently families into the SunTalk study: 1)
the Northwest Cancer Genetics Network (NWCGN), the regional site of the Cancer Genetics
Network and 2) The SEER registry (Cancer Surveillance System or CSS) at Fred
Hutchinson Cancer Research Center. Melanoma cases diagnosed with a first primary
melanoma between April 1st 1998 and October 1st 2001 from the NWCGN. The CSS is a
population-based cancer registry, part of the National Cancer Institute’s Surveillance,
Epidemiology, and End Results (SEER) program. For both sources, cases were included
who were living, had a diagnosis of non-ocular melanoma, and had an address and telephone
number available in the registry.

If the case was eligible and interested, project staff then collected names and contact
information for all possible first-degree-relatives (FDRs) and parents. One of the FDRs and
one of the parents were then randomly selected to participate in the evaluation. Additional
details about the recruitment process are described by Bowen and colleagues elsewhere [27].
Of the 1380 cases approached: 331 did not fulfill family eligibility criteria, 263 did not have
valid family contact information, and 473 had at least one family member who declined.
Overall, 313 families participated in the SunTalk study.

Measures
1) Outcome Variables—Two different components of family communication were
examined: (i.e. frequency and style).

Frequency of communication was assessed using six items. Each item asked FDRs how
much they spoke to each of six different family members (mother, father, sisters, brothers,
children and grandchildren) about melanoma in the past year. Responses were measured
using a 4-point Likert scale with the following categories: not at all, a little, somewhat, or a
lot (or don’t currently have this family member). As previously described by Bowen and
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colleagues[19], an overall frequency of communication score was computed by summing
responses within person and calculating an average. Communication frequency was
dichotomized into two categories: less frequently (avg. score: 1–2) vs. more frequently (avg.
score >2).

A novel 8-item measure of communication style was developed based on previous
qualitative research conducted by Kenen and colleagues [21]. In their study of families with
Hereditary Breast and Ovarian Cancer (HBOC), Kenen and colleagues identified several
distinct styles that families employed when communicating genetic information, including
open and supportive, directly and indirectly blocked, self-censored, and use of third parties
[21]. Based on these categories, we generated an item-pool corresponding to these the three
categories listed above and pilot tested these with a small group of individuals [28]. The
final measure included items assessing open and supportive, directly and indirectly blocked,
and self-censored communication styles. Each of the items asked FDRs to respond to a
series of statements about their family. An example of an item is, “My family speaks openly
about their worries about other family members developing melanoma.” FDRs were asked
to use a four-point Likert scale to explain the amount to which they agreed or disagreed with
the statement (strongly agree, somewhat agree, somewhat disagree, and strongly disagree).

We performed a principal components analysis on the item set [29]. If an item had a loading
≥ 0.30 for that component and ≤ 0.30 for all other components it was determined to load on
that component. Two components were identified from the eight-item communication styles
scale. The first component had an eigenvalue of 3.2 and the second had an eigenvalue of 1.7.
Three questions comprised the first component.

We identified the first component as open communication style and the second as blocked
communication style. Open communication style was defined by the perception that
melanoma information could be freely shared within the family and that family members
supported each other in discussing this information. Blocked communication style was
defined by there being some type of barrier to information flow within the family, either
direct refusal or lack of responsiveness to discussing melanoma.

The open communication style subscale explained 32% of the variance in the total scale and
the blocked explained 30% of the variance. Both subscales showed high internal consistency
reliability (α= 0.81 and 0.72 respectively). For open communication style, responses were
dichotomized into those who had an average score> 3.5 (open) vs. those with a score ≤ 3.5
(moderately open- closed). For blocked communication style, responses were dichotomized
into those who had an average score >1 (moderately blocked) vs. those who had an average
score =1 (not blocked).

2) Independent Variables
Family Coping Type: Carver’s brief cope scale is a scale aimed at assessing an individual’s
coping mechanisms [30]. The 28 item scale includes questions aimed at determining 14
different styles of coping. For the purposes of this study, the brief cope was modified to
address a ‘familial coping style’ instead of an individual coping style. Thus all questions
were asked in relation to how the family as a unit copes with stressful situations. For
example, FDRs were asked to reply to their level of agreement with the following statement,
“My family concentrates their efforts on doing something about the situation they are in
(familial active coping).” Response categories ranged from one to four with one being ‘they
usually do not do this at all’ to four being ‘they do this a lot’. We chose to focus on two
styles (active coping and denial coping) due to the fact that they exhibited a satisfactory
degree of internal consistency reliability in this population (α=0.66 and 0.57 respectively), in
comparison to other subscales. An example Summary scores were calculated for each
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subscale and scores were dichotomized based on distributions. Summary scores were only
calculated for individuals answering both subscale items [28].

Family Adaptation: The adaptation measure used here is a subscale within the ‘Family
Adaptability and Cohesion Evaluation Scale’ version II (FACES II) measure developed by
Olson and colleagues. This subscale has been used in variety of different populations and
contexts to measure adaptation [11]. Adaptation refers to the amount of change in
relationships and relationship rules within the family [11,31]. It consists of 14 items and
each item asked FDRs to respond to the degree to which he/she agrees with a statement
about their family. Responses were assessed using a five-point Likert scale and response
categories were assigned a numeric score from one through five with one being almost never
and five being almost always. The alpha we calculated was reasonably high (α=0.73). If the
individual answered at least 70% of the items, responses to unanswered items were imputed
based on the mean value of the answered items (Approximately fifty people failed to answer
at least one item and we imputed the value(s) for their missing item(s). Two individuals
failed to answer >30% of items and thus we did not calculate a score for them). Updates to
the original FACES II algorithm show that scores are purported to function in a linear
manner (versus a curvilinear fashion) with lower scores indicating that families have low
flexibility and higher scores indicating greater flexibility or adaptation [11,31-33]. Due to
the distribution of our data, summary scores were dichotomized into more flexible if the
score was greater than 48 and less flexible if the score was between 14 and 48.

Family Cohesion: The cohesion measure is a subscale within FACES II. It consists of 16
items, with the same response structure used in the adaptation scale. An example of an item
is, “Family members consult other family members on their decisions.” In previous research
the items were shown to have a high degree of reliability (Cronbach’s α=0.87). We
calculated a nearly identical Cronbach’s alpha in our population (α=0.88). If the individual
answered at least 70% of the items, responses to unanswered items were imputed based on
the mean value of the answered items (Approximately 14 individuals failed to answer at
least one item and we imputed the value(s) for their missing item(s). Everone answered at
least 75% of all items). As with the adaptation subscale, lower scores indicate a lower
degree of family cohesion while higher scores indicate a greater degree of cohesion. Due to
the distribution of our data, responses were dichotomized into two levels: more
connectedness if their score was >62 and low connectedness if their score was between 16
and 62.

Familial Health Beliefs: In order to measure familial health beliefs, six items were
developed to assess familial perceptions of melanoma severity, susceptibility, risk, and
suntanning beliefs. An example of one question included in the survey is, “In my family,
people generally believe that having melanoma is a serious threat to their health.” FDRs
were asked to respond to the degree to which they agreed or disagreed with each statement.
Responses were measured using a four-point Likert scale with categories one being strongly
agree and four being strongly disagree.

As described above, a principle components analysis was conducted and two components
were identified. The first had an eigenvalue of 2.2 and the second had an eigenvalue of 1.1.
Three of the six questions comprised the first component and two of the six comprised the
second component. As in the communication style scale, one item had approximately equal
loadings on both components so we dropped this item. We identified the first component as
‘family norms around seriousness of melanoma’ and the second as ‘familial tanning norms’.
The melanoma seriousness subscale accounted for 37% of the variance in the total scale and
the tanning norms subscale explained 19% of the variance. Both subscales showed moderate
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internal consistency reliability (α= 0.52 and 0.50 respectively). Responses were
dichotomized into low seriousness (2.01–4) vs. high seriousness (1–2).

3) Background Variables—Sociodemographic characteristics of the family were also
measured. Sociodemographic variables included education, household income, geographic
distance from case, gender, race, age, and marital status.

Analyses
Data analysis for this paper was performed using SPSS software, Version 15.0 of the SPSS
System for Windows [34]. Multivariable logistic regression was used to analyze for possible
associations between family functioning characteristics and three different family
communication characteristics (open, blocked, and frequency), controlling for covariates.
The first model examines the probability of having an open style of family communication,
the second examines the probability of having a moderately blocked style of family
communication, and the third examines the probability of having moderately frequent
communication about melanoma. Separate regression models were examined for each of
these three main outcomes.

All family functioning characteristics (i.e. independent variables) were analyzed using
models that were adjusted for the following sociodemographic covariates: age, gender,
geographic distance from case, education, and marital status.

RESULTS
Frequencies of family organization/structure and sociodemographic variables

Sociodemographic and family functioning characteristics are shown in Table 1. FDRs were
between 19 and 91 years of age with an average age of 51. Overall, 8% of the sample did not
provide income information. The majority of the sample was female (64%) with 56%
reporting having at least a college degree. Most FDRs were married or partnered (72%) and
82% lived in a different city from the melanoma case in their family.

Approximately half of FDRs (48%) reported that their family often employs active coping
strategies when faced with stressful events. Nearly half (46%) reported that their families
rarely employ denial to cope with stressful events. Missing values represented less than 3%
of the sample for each variable. Scores on the family adaptation ranged from 31 at the lower
end (i.e. less flexible families) of the scale to 64 at the high end of the scale. The average
score was around 50 and the majority of FDRs reported that their families were generally
more flexible (61%). Approximately half (55%) reported high levels of family cohesion.
Most participants reported that their families had strong beliefs about the seriousness of
melanoma (83%). Family norms around tanning were generally negative, with 75%
reporting that they did not support tanning.

Characteristics of family communication about melanoma
The frequencies for each of the different characteristics (i.e. frequency and style) of family
communication about melanoma are shown in Table 2. Overall, 131 participants (42%)
reported that their family had an open style of communication, meaning that family
members were supportive and openly shared information. Most FDRs (71%) reported that
their families did not have a blocked communication style and the remaining 28% reported
that their families had a moderately blocked style of communication (meaning that there was
a perceived or actual barrier to information sharing within the family).
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In terms of the amount or frequency with which communication occurred within families,
51% of FDRs reported that they communicated with family members less frequently or not
at all about melanoma. Forty-nine percent reported more frequent communications about
melanoma.

The amount (frequency) that the FDRs communicated about melanoma risk with each
family member type is also shown in Table 2. Mothers were spoken with more frequently
than any other family member. Of the 183 FDRs reporting they had a mother, 50% reported
communicating moderately or frequently with their mother. 44% of FDRs with a child(ren)
reported speaking to them moderately or frequently. 41% of sisters were spoken with
frequently while 34% spoke with their brothers or fathers. Finally, few reported talking to
their grandchildr(en) moderately or frequently about melanoma risk (13%).

Associations between family functioning and family communication variables
Multivariable logistic regression models are presented for each of the three communication
variables in Table 3. Each model was adjusted for age, gender, education, geographic
distance to case, and marital status. All family functioning variables assessed in the model
were significantly associated with familial open communication style (table 3). Family
coping styles were associated with an open style of family communication. For example,
families who often engaged in active coping had 2.75 times the odds of having an open style
of communication when compared to those who used this coping strategy less frequently (p
<0.001). Families who never engaged in denial coping had 2.39 times the odds of having an
open style than those who used this strategy more frequently (p <0.001). Similarly, family
adaptation and cohesion both had a strong positive association with open communication
style. Those who reported that their families were more flexible (i.e. high adaptation) had
3.22 times the odds of reporting a more open style than those reporting less familial
adaptation (i.e. less flexibility) (p <0.001). Familial norms regarding tanning and familial
norms around the seriousness of melanoma were also significantly associated with open
communication styles. Those FDRs whose families felt that melanoma was more serious had
3.66 times the odds of reporting an open style of communication within their family than
those who felt that melanoma was a less serious concern (p= 0.002). The familial tanning
norm scale score was negatively associated with an open family communication style. For
example, individuals reporting positive familial beliefs around tanning had 0.50 times the
odds of openly communicating with their family than those who had negative beliefs (p=
0.02). None of the family functioning characteristics were significantly associated with a
blocked style of family communication (Table 3).

An active family coping style, family adaptation, and cohesion were all positively associated
with the frequency of communication about melanoma risk. For example, those families
who often used active coping strategies had 2.04 times the odds of having frequent
communication than those used these strategies less frequently (p= 0.003).

Similarly, the odds of having more frequent communication were 1.84 times higher (in
families that were more cohesive than those that are less (p= 0.01). Similarly, the odds of
having more frequent communication within the family about melanoma risk were 1.87
times higher in more flexible families (i.e. highly adaptive) when compared to less flexible
ones (p= 0.01).

DISCUSSION
The main objective of this study was to use the family systems model to examine the
relationship between family functioning characteristics and family communication. Because
communication is multi-dimensional, we examined both communication style and
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communication frequency as our main outcome variables. The overall communication
frequency with relatives were consistent though slightly higher than rates reported in another
study of cancer risk communication in first-degree-relatives of breast cancer survivors [19].
Rates of communication in our study were lower than those found in studies of genetic test
communication in high risk families [35,36]. This is not surprising given the fact that
genetic test disclosure provides a cue to communication while general cancer risk
communication is likely to have different communication cues, barriers, and motivators.

Generally, communication occurred more frequently with mothers, sisters, and children and
less frequently with fathers, brothers and grandchildren. These findings are consistent with
those in the literature around breast cancer genetic risk and test disclosure [15,19,35,37]
{Demarco}. However, in diseases that don’t have a strong gender predominance such as
hereditary non-polyposis colon cancer, dissemination of genetic test information was similar
in men and women [15,38]. It is unclear why female relatives were spoken with more
frequently in the case of melanoma. It may be due to the fact that that our sample was
largely composed of women (64%) and they may be more likely to communicate with their
female family members than with male family members. It may also be that melanoma risk
communication is a different communication event than disseminating a genetic test result.
Further research is needed into the content of these discussions to determine if different
types of information are discussed with different relatives.

There were several interesting findings with respect to the association between family
characteristics and family communication. First, all family organizational variables (i.e.
family coping, adaptation, and cohesion) and familial health beliefs were associated with an
open style of communication. Those individuals reporting more active styles of coping and
higher levels of adaptation and cohesion were more likely to have open communication
about melanoma within their family. Denial coping styles and familial positive beliefs about
suntanning were both negatively associated with an open style of family communication. It
is possible that characteristics of families such as coping or familial health beliefs are
amenable to intervention to improve communication outcomes. In addition to being more
amenable to intervention, they may also illuminate pathways through which families
communicate about health information. Future research is necessary to examine the most
effective way to appropriately utilize these existing structures and belief systems to improve
communication.

By illuminating the relationship between family characteristics and family communication
styles, we also have defined a model for examining changes in family functioning following
a hereditary disease diagnosis. Most of the literature around health communication within
families posits that communication within families about health will result in improved
health for families. However, there are a few studies that have shown that communication
about genetic test results within the family can negatively alter families by increasing cancer
related distress and anxiety [39,40]. The insight gained from this study on how to
operationalize the family systems framework illustrate how structures within families may
affect how and whether risk information is disseminated. Findings also provids a catalyst for
future research to identify structures, beliefs, and coping mechanisms within the family that
could be affected by information dissemination. Future research could use this framework to
identify properties within a family that may increase the negative impact of communicating
about familial cancer risk. For example, in a less cohesive family, encouraging a proband to
discuss their results within families may be more difficult or negatively impact familial
relationships. Using the family systems framework may help in illuminating families in need
of alternative methods for disseminating health information.
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In contrast to the associations with open communication style and frequency, none of the
family characteristics were associated with a blocked communication style. This raises three
important points. First, it provides evidence that style of communication is a multi-faceted
concept which is more complicated than simply thinking of a continuum with open and
closed communication styles as the extreme. Second, it suggests that there may be situations
in which a family might be characterized by more optimal functioning and still have
communication factors that are perceived to be suboptimal (i.e. blocked). We can
hypothesize that families with more blocked communication styles use different methods of
interacting with each other (i.e. nonverbal communication, activities, using a single family
member to communicate information with others) that still ensure that the family is highly
functional. Third, there may be issues with the measure itself. For example, the mean for the
blocked communication style scale was 1.21. Thus, most people were not reporting high
levels of blocked communication in their family, perhaps because those with more highly
blocked communication would not volunteer for a family intervention study. Future research
into how people define blocked communication as well as future measurement development
is necessary to test some of these hypotheses.

Study Limitations
Families are complex entities to examine, and there are several limitations inherent in any
study of families and in this study in particular. First, this study is a cross-sectional design so
we are unable to determine causality. Thus, whether or not family cohesion, coping,
adaptation, or health norms are the cause or the effect of certain types of familial
communication is unable to be determined with this type of design. Furthermore, these
variables are quite interrelated, thus the only likely method of teasing apart these variables is
to examine them in an experimental setting. The second limitation is with how
communication style is operationalized. The purpose of the questions pertaining to
communication style is to determine a general type of communication style in a family.
These questions don’t account for different styles of communication between different
individuals within the study. While this may be a limitation, the main purpose of this study
is to examine family as a system or organization and not simply as a collection of
individuals or dyadic relationships. Thus, this measurement schema is necessary to achieve
our overall research aims. However, it may be difficult for people to provide a summary
‘communication style’ for their family. Since this is a novel measure of communication
style, it would have been preferable to conduct cognitive interviewing with a pilot sample in
order to determine the utility of these questions.

A third limitation is the fact that we were unable to control for the severity or extent of the
FDR’s family history of melanoma. The severity or extent of a family’s experience with
melanoma could affect the way in which they communicate. Families with multiple
melanoma cases or who had experienced a death from melanoma may communicate very
differently than those with only one family member affected. Future research is needed to
determine how these factors may affect communication patterns within the family. Another
limitation involves the fact that families that were recruited to the study may have higher
levels of cohesion and communication than a more unselected sample of melanoma families,
making it difficult to generalize these findings to the wider population. Additionally, this
population had high levels of educational attainment and income and thus results may not
generalize to families with lower socioeconomic status in general. One final limitation of the
study is the fact

In summary, this study has illuminated two important points. First, it has illustrated the
interplay between familial characteristics and family communication. Namely, that for open
communication style and communication frequency there are several family-level variables
that were associated with communication outcomes. Second, these findings highlight the
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fact that communication is a multi-faceted and complex concept. Simply measuring
frequency or style may not capture the actual communication tendencies within a family.
Examining only one of these facets may provide only a crude snapshot of the actual
communication patterns occurring within families.
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Figure 1.
Conceptual model for analyzing the relationship between family functioning and family
communication about melanoma risk.
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Table 2
Family Communication Characteristics

Characteristics N %

Open style †

 Open 131 41.9

 Closed 178 56.9

Blocked style †

 Blocked 88 28.1

 Not blocked 221 70.6

Communication Frequency ‡

Average frequency (SD)
[range]

2.2 (0.8)
[1–4]

------

 Frequently 153 48.9

 Infrequently 159 50.8

Communication Frequency broken down by family member spoken with ‡

Mother

 Frequently 91 49.7

 Infrequently 92 50.3

Father

 Frequently 52 34.4

 Infrequently 99 65.6

Sisters

 Frequently 95 40.6

 Infrequently 139 59.4

Brothers

 Frequently 74 33.9

 Infrequently 144 66.1

Children

 Frequently 106 44.4

 Infrequently 133 55.6

Grandchildren

 Frequently 15 13.2

 Infrequently 99 86.8

†
4 missing values (1%).

‡
1 missing value (<1%).
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