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Abstract
Aim—To determine whether depression and family history of alcoholism are associated with
heightened sweet preferences in children, before they have experienced alcohol or tobacco and at a
time during the life-span when sweets are particularly salient.

Design—Between- and within-subject experimental study.

Participants—Children, 5–12 years old (n = 300), formed four groups based on family history
of alcohol dependence up to second-degree relatives [positive (FHP) versus negative (FHN)] and
depressive symptoms as determined by the Pictorial Depression Scale [depressed (PDEP) versus
non-depressed (NDEP)].

Measurements—Children were tested individually to measure sucrose preferences, sweet food
liking and, for a subset of the children, the analgesic properties of sucrose versus water during the
cold pressor test.

Findings—The co-occurrence of having a family history of alcoholism and self-reports of
depressive symptomatology was associated significantly with a preference for a more concentrated
sucrose solution, while depressive symptomatology alone was associated with greater liking for
sweet-tasting foods and candies and increased pain sensitivity. Depression antagonized the
analgesic properties of sucrose.

Conclusions—While children as a group innately like sweets and feel better after eating them,
the present study reveals significant contributions of family history of alcoholism and depression
to this effect. Whether the heightened sweet preference and the use of sweets to alleviate
depression are markers for developing alcohol-related problems or responses that are protective
are important areas for future research.
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Introduction
For children, the general rule seems to be the sweeter the better, a preference that evolved to
attract children to sources of nutrition during periods of maximal growth [1,2]; but sweet
taste is much more than a signal for calories [3]. When placed in the mouth, sweet taste can
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blunt expressions of pain, presumably via the endogenous opioid system [4,5], highlighting
its potent rewarding properties.

At some time during adolescence, the intensity of sweetness most preferred declines to
levels preferred by adults [6]. Of course, these age-related changes refer to adolescents as a
group, and some teenagers and adults retain the preferences for high-intensity sweetness,
which is characteristic of children [6]. Interestingly, such developmentally related declines
in preferred sweetness may represent behavioral correlates of developmentally related
changes in dopamine brain pathways [7].

Whether a food tastes sweet and the emotions experienced upon ingestion are complex
processes mediated by taste receptors in the periphery and by multiple brain substrates,
which are remarkably well conserved phylogenetically [8,9]. Emerging evidence suggests
that the brain circuitry involved in the hedonic impact of sweet taste relates to circuitry
involved in addictions. For example, like tasting something sweet, drinking alcohol activates
pleasure-generating loci in the brain associated with reward (see [10]). Thus, alcohol may be
co-opting neural pathways designed originally for seeking sweet tastes [11], our oldest
natural reward [12]. Further, the sweet appetite appears to be related to alcohol appetite. Not
only is more pleasure derived from eating sweets, which are craved more during early stages
of abstinence [13–15], but consumption of candy and refined sugar is related inversely to
alcohol intake [16–18], a finding reminiscent of the food trends that occurred during
Prohibition when consumption of foods containing refined sugar soared [19].

Animal and human research has focused upon sweet preference as a potential phenotypic
marker for genetic vulnerability for alcoholism. While animal models show that greater
ethanol intake among some rodent strains and within their segregating crosses depends in
part upon the hedonic attractiveness of sweet taste [20–22], data from humans conflict.
Some [23,24], but not all [25,26], human studies have found that non-alcohol-dependent
men and women with a family history of alcoholism preferred a more concentrated sucrose
solution than did those without such history. The intensity of sweetness preferred was
characteristic of levels preferred typically by children [6,12].

The discrepancies among research studies on adults could be due to several factors,
including not controlling for potentially confounding factors such as prior drinking history
or comorbid conditions that are more prevalent in adults with a family history of alcoholism
[27]. For example, both tobacco usage and affective illnesses, such as depression, exhibit
similar inverse relationships with sweet food liking [28,29], leading some to speculate that
nicotine-addicted and depressed individuals seek out sweets to alleviate feelings of
withdrawal and dysphoria, respectively. Also, the wide age range of subjects in some of the
studies is problematic because sweet preference decreases with age [6,30,31].

In the present study we tested young children before they experienced alcohol or tobacco,
which alleviates many methodological issues and addresses important questions related to
individual differences in sweet preferences and the analgesic effects of sugars at an age
when sweets are particularly salient.

Methods
Subjects

Mothers with children aged between 5 and 12 years were recruited for a research study on
taste preferences from flyers and advertisements in local newspapers and parent magazines
in Philadelphia, PA. During the telephone interview, mothers were given detailed
descriptions of the study procedures but were not told the goals of the study and hypotheses
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being tested; nor were they recruited based on the incidence of family history of alcohol
abuse. The study population consisted of 300 healthy, non-diabetic children (175 girls, 125
boys), 8.2 ± 0.1 years of age, and their mothers. Their race/ethnicity, based on maternal
reports of the racial background of both parents (49.7% black, 32.3% white, 0.7% Hispanic,
0.7% Asian, 16.3% mixed race/ethnicity and 0.3% unknown), family yearly income level
(26% < $20 000, 37% $20 000–50 000, 30% $50 000–100 000, 3% > $100 000, 4%
unknown) and highest level of education for the mother (39% high school or technical
school, 35% some college, 17% college graduates, 9% graduate/advanced degree), reflected
the racial and socio-economic diversity of the Philadelphia area. Mothers were paid for their
participation.

Family history of alcoholism and child depressive symptoms
The children were grouped according to their family history of alcoholism (FH) and
depressive symptoms (DEP). Mothers completed the Michigan Alcohol Screening Test to
screen for life-time alcohol-related problems and alcoholism [32] and the family history
assessment module of the Structured Assessment of the Genetics of Alcohol for every
biological member up to second-degree relatives for both maternal and paternal sides of the
child's family [33,34]. Because categorizing FH based on only first-degree relatives is too
narrow a criterion [35,36], we grouped children who had a first- or second-degree relative
with a life-time diagnosis of DSM-III alcohol dependence as having a positive FH (FHP),
and those who did not have any relatives in the two generations with current or previous
alcohol dependence as having a negative FH (FHN).

Children were administered the 23-item Pictorial Depression Scale (PDS), a forced-choice,
self-rating scale [37,38], to assess presence or absence of depressive symptoms (e.g. feelings
of loneliness, lack of enjoyment of games, problems with sleeping or attention). The PDS
was adapted from the Children's Depression Inventory developed by Kovacs [39] and has
been validated for use with children as young as 4 years of age. It consists of pictures of two
side-by-side, identical children corresponding to the sex and race of the child, with neutral
facial expressions. Pairs of statements, one of which reflects depressive symptomatology,
are recited to the child; for example: ‘This child feels sad’ and ‘This child does not feel sad’.
The child is then asked to point to the figure that is most like him/her. The order of
presentation of negative versus positive statements is counterbalanced to eliminate response
bias. Using a cut-off of >10, the PDS distinguished between depression and non-depression
in a sample of child in-patients [38]. We grouped children with a PDS score ≥10 as
exhibiting positive DEP (PDEP) and <10 as non-depressed (NDEP) [37]. To corroborate
children's self-reports of depression, each mother completed a 25-item scale that measured
child temperament [40].

Sixty-one additional children were excluded because they or one of their parents was
adopted (n = 9), there was insufficient information on some family members to determine
FH (n = 46) or the child did not complete or understand the tasks (n = 6). All testing
procedures were approved by the Office of Regulatory Affairs at the University of
Pennsylvania. Informed consent was obtained from each mother, and assent was obtained
from each child who was 7 or more years of age.

Phenotyping for sucrose preferences, sweet food liking and sucrose analgesia
Children were tested individually following a 1-hour fast in a closed room designed
specifically for sensory testing. Using methods embedded in the context of games and
developed to meet the communicative, cognitive and behavioral capacities of pediatric
populations, we phenotyped children in three ways. First, we determined the level (intensity)
of sweetness preferred by using a forced-choice tracking technique [41,42], which has been
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shown to be related to the intensity of sweetness children prefer in cereals and beverages in
the real world [31]. In brief, subjects were presented with pairs of solutions that differed in
sucrose concentration (3%, 6%, 12%, 24%, 36% wt/vol). Subjects tasted, without
swallowing, each solution and then pointed to which of the pair they liked better. The
procedure continued until the subject either chose a given concentration of sucrose when it
was paired with both a higher and a lower concentration or chose the solution with the
highest or lowest concentration two consecutive times. We then repeated the entire task and
used the geometric mean of the two chosen sucrose concentrations as the intensity of
sucrose most preferred (‘sucrose preference’).

Secondly, we determined children's liking for sweet foods in daily life. Because children
often answer in the affirmative, we developed a forced-choice procedure to query children
directly about their food likes/choices (see [5]). In brief, children were presented with
pictures of two side-by-side, identical figures with neutral facial expressions and were told
that the children in the picture look the same but like different things. Five pairs of food
items were then recited, and the child was told that one of the figures liked one of the pair,
whereas the other figure liked the other. The child was then asked to point to the figure in
the picture that was most like her/him. The pairs, recited in counterbalanced order, included
different food items, with one item considered to have a sweet taste and the other a salty/
savory taste (ice cream versus potato chips, cookies versus pretzels, pancakes versus bacon,
candy versus Doritos, dessert versus salty snack). Children were also asked whether they
liked to add sugar to their cereal. From these data, a sweet food liking score was calculated
(range: 0–6; higher numbers reflect greater sweet food liking). Children also named their
favorite candy.

Thirdly, the analgesic properties of intra-oral sucrose were assessed with a cold pressor test
for a subset of children (n = 250) (see [5] for more details). The concentration of sucrose
used (24% wt/vol) has been shown to be an effective analgesic for newborn infants [43] and
children [4,5]. In brief, children were told that they were going to play a game in which they
would put their hand in a cold-water bath. The following two directives were given: (1)
when your hand starts to hurt or feel uncomfortable, raise your other hand to let me know;
(2) keep your hand in the water for as long as you can; if you can't take it any more, take
your hand out of the water. The non-dominant hand was placed in a room temperature
(37°C) water bath for 2 minutes to standardize skin temperature. At 1.5 minutes subjects
placed in their mouths, without swallowing, 15–20 ml of either a sucrose solution or water,
in randomized order. Thirty seconds later, they transferred their hand to the cold-water bath
(10.00 ± 0.01°C), continuing to bathe the taste receptors on the tongue with the solution. At
fixed intervals (every 10 seconds) throughout the testing, subjects were encouraged and
asked to keep their hand in the water bath as long as they possibly could. Each trial lasted a
maximum of 4 minutes or until the subject withdrew the hand from the cold-water bath,
whichever came first.

Pain threshold (time elapsed when the subject indicated discomfort by raising the non-
immersed hand) and pain tolerance (time the hand was kept in the cold water) were
recorded. Pain tolerance data were not available for some children because they tolerated the
cold water for the entire 4 minutes for both trials (n = 21), did not complete the task (n = 40)
or did not understand the task (n = 2). Of the 187 children whose pain tolerance data were
included in the analyses, pain threshold data were not available for 56 because they did not
raise their hand to indicate when they first felt pain.

Anthropometry and maternal characteristics
Children were weighed and measured for height, and then their body mass index (BMI; kg/
m2) was classified into one of four categories (underweight, healthy weight, overweight or
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obese) using the Centers for Disease Control (CDC) pediatric growth charts [44]. Because
recent research revealed that both BMI and depression in women were associated positively
with sweet foods consumption [45], and that obese women liked the taste of sweets (and
fats) more than the non-obese women [46], we wanted to explore whether there were
associations among children's sweet preferences, maternal obesity and mood states and
familial history of alcoholism. Mothers were weighed and measured and standard BMI
categories were assigned [47]: normal weight (18.5–24.9 kg/m2), overweight (25.0–29.9 kg/
m2) and obese (≥30.0 kg/m2). They also completed the Profile of Mood States
Questionnaire [48].

Data analyses
Primary dependent variables were children's sucrose preference, sweet food liking score,
pain tolerance and pain threshold. Sucrose preference and sweet food liking score were
analyzed by separate 2 × 2 analyses of variance (ANOVAs), with FH (FHP, FHN) and
depression category (PDEP, NDEP) as the between-subjects variables. Logarithmic
transformation was performed on the pain tolerance and threshold data to approximate a
normal distribution as these data were skewed positively [5]. The transformed data were
then analyzed by separate two-way mixed ANOVAs with condition (sucrose, water) as the
within-subjects factor and child's depression category (PDEP, NDEP) and FH (FHP, FHN)
as the between-subjects factors. Additional Pearson's χ2 tests or one-way ANOVAs were
conducted to determine whether the four groups differed on a variety of measures, including
demographics and maternal characteristics. When significant, post-hoc tests [Fisher's least
squares difference (LSD) tests for ANOVAs and partition squares for χ2 tests] were
conducted.

Results
Subject characteristics

The four groups did not differ significantly in children's sex ratio (χ2
(3) = 4.05, P = 0.26),

race/ethnicity (χ2
(12) = 13.05, P = 0.37), BMI categories (χ2

(9) = 11.61, P = 0.24) (Table 1),
family income levels (χ2

(9) = 13.36; P = 0.15) or mothers' education (χ2
(9) = 13.19; P =

0.15). Nearly half (49.0%; n = 147) of the children were classified as FHP (first-degree
relative only, n = 40; second-degree relative only, n = 74; both generations, n = 33).
Approximately one in four children (24%) had a parent who had a history of alcohol
dependence (15% of the children had a mother with a history of alcohol dependence),
consistent with estimates of familial incidence of alcoholism in the United States [49].

Approximately one-quarter of the children (27%; n = 81) were classified as PDEP. FHP
children were as likely to be PDEP (25%) as were FHN children (29%; χ2

(1) = 0.49, P =
0.48). PDEP children were as likely as NDEP children to have an alcohol-dependent mother
(χ2

(1) = 1.74, P = 0.19). The PDS data revealed some striking differences between groups.
Although similar in reports of enjoying playing games and being with their family, PDEP
children were more likely than NDEP children to report problems with sleeping, loneliness,
attention and feeding. For example, 72% of PDEP children versus 29% of NDEP children
reported that they awoke often at night. Further, 46% of PDEP children versus 13% of
NDEP children reported that they had a difficult time paying attention. Because PDEP
children were younger than NDEP children (F1,296 = 11.45, P = 0.001; see Table 1), age was
used as a covariate in all analyses.

There were significant main effects of DEP and FH on maternal perceptions of child
temperament (Table 1). PDEP or FHP children were perceived by their mothers as being
more emotional (PDEP: F1,293 = 3.63, P = 0.06; FHP: F1,293 = 5.75; P = 0.02), and FHP
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children were perceived as being more food neophobic (F1,293 = 9.43, P = 0.002) and more
frequently having a negative reaction to food (F1,293 = 4.68, P = 0.03). Mothers of PDEP
children were more mood disturbed (F1,293 = 4.16, P = 0.04) and felt more tired (F1,293 =
3.92, P = 0.05) and less vigorous (F1,293 = 5.48, P = 0.02) than did mothers of NDEP
children. Mothers of FHP/PDEP children were more likely to be obese than the other three
groups of women (χ2

(3) = 9.44, P = 0.02).

Sucrose preferences and sweet food liking
There was a significant interaction between FH and DEP (F1,295 = 7.68, P = 0.006) and
significant main effects of FH (F1,295 = 4.03, P = 0.05) and DEP (F1,295 = 3.82, P = 0.05)
on sucrose preferences. Although FHP children preferred significantly higher sucrose
concentrations than did FHN children, this heightened sucrose preference was driven by
FHP/PDEP children (see Fig. 1). FHP/PDEP children preferred a 24% wt/vol (∼0.70 M)
sucrose solution most, which was 33% more concentrated than that preferred by the other
children (18% w/vol; ∼0.53 M). This finding remained significant even after excluding
those children who had an alcohol-dependent mother (F1,248 = 4.53; P = 0.03).

There was a significant main effect of DEP on sweet food liking scores (F1,293 = 3.93, P =
0.05); however, this became a trend when age was covaried (F1,292 = 3.53, P = 0.06). When
given the choice, PDEP children preferred sweet-tasting foods over salty/savory foods more
often (4.1 ± 0.1) than did NDEP children (3.9 ± 0.1). PDEP children were also more likely
to report that their favorite candy was a non-chocolate confection with sweetness as its
primary taste quality (e.g. bubblegum, lollipop) than were NDEP children (80% versus 62%;
P = 0.03).

Sucrose-induced analgesia
There were no significant main effects of FH (F1,126 = 0.0004, P = 0.98), DEP (F1,126 =
0.14, P = 0.71), condition (sucrose, water; F1,126 = 0.05; P = 0.82) or interaction effects
between FH and DEP (F1,126 = 0.10, P = 0.75) on pain thresholds. However, there was a
significant interaction between condition and DEP on pain tolerance (F1,182 = 3.85, P =
0.05). NDEP children kept their hand in the cold-water bath longer when sucrose, compared
with water, was in the mouth (Table 2, Fig. 2). On average, sweet taste was associated with
a 36% increase in pain tolerance in NDEP children. Furthermore, the efficacy of sucrose as
an analgesic was related to the level of sweetness most preferred: the higher the
concentration of sucrose preferred by NDEP children, the longer they kept their hand in the
cold-water bath when sucrose, compared with water, was in the mouth (= 0.21; P = 0.013).
This is in marked contrast to PDEP children (see Fig. 2): not only was sucrose an ineffective
analgesic, but they were less tolerant of the cold water than were NDEP children, regardless
of which solution was in the mouth (F1,182 = 7.94, P = 0.005). To explore further whether
differences in analgesia were due to problems with attention, we factored in the children's
responses to the PDS question regarding having ‘a hard time paying attention’. The findings
remained unchanged.

Discussion
The liking for sweet tastes is a hallmark of development evident among children around the
world [42]. Although research has demonstrated repeatedly that children prefer higher levels
of sweet tastes than do adults, individuals differ in their preferred intensity of sweetness and
how sweets make them feel [5]. The present study reveals for the first time that in pediatric
populations the co-occurrence of having a family history of alcoholism and self-reports of
depressive symptomatology is associated significantly with preference for stronger sweet
solutions, while depressive symptomatology alone is associated with greater liking for
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sweet-tasting foods and candies. On average, FHP/PDEP children preferred 0.70 M sucrose,
equivalent to ∼57 g sugar in 230 ml water; a typical cola has a 0.34 M sugar concentration.

Three hypotheses, not mutually exclusive, may explain the preference for more concentrated
sucrose solutions among FHP/PDEP children. First, they may be exposed to more sweets
from an early age and learn from their families the cultural meaning and appropriateness of
sweet-tasting foods [50]. Whether their mothers, who were more likely to be obese and
mood disturbed, transmitted this information through example or by proffering such foods
[51] is unknown. To this end, research has revealed that both BMI and mood disturbances in
women are associated positively with sweet food consumption [45] and that obese adults
like the taste of sweets (and fats) more than do non-obese adults [46]. Through
familiarization, children develop a sense of what should, or should not, taste sweet [52,53].

Secondly, FHP/PDEP children may be less sensitive to sweet tastes and thus require higher
concentrations of sucrose than do other children to achieve the same level of perceived
sweetness. Although the present study did not measure sucrose sensitivity, studies on adults
reveal that depressed individuals have higher detection thresholds for sucrose [54] and rate
varying sucrose concentrations as less intense but more pleasant [55] compared with non-
depressed adults. Human taste thresholds for sucrose (and for quinine, a bitter taste) can be
lowered by enhancing systemic levels of serotonin and noradrenaline [56]. Although
controversial, impaired serotonin functioning may play a causal role in the pathophysiology
of depression (see [57] for review) and is evident in FHP adults [58].

Thirdly, preference for more intense sweetness among FHP/PDEP children may reflect an
altered brain reward system that needs a more intense sensation of sweetness to release
dopamine to levels high enough to compensate for the anhedonia and reduced sensitivity to
reward associated with depression and FHP [59,60]. In adults, eating a favorite meal
elevates striatal dopamine levels in a dose-dependent manner: the higher the pleasure
elicited by the taste of the food, the more dopamine is released [61]. Although it is not yet
known whether FHP/PDEP children use sweets to self-medicate or change affect, adults
who most prefer high levels of sucrose are more sensitive to the mood-altering effects of
sweets and report more impaired control over eating sweets compared with other adults
[62,63].

We found no effect of FH, but a significant effect of depression, on the ability of sweets to
reduce pain in children. Consistent with previous findings [5], NDEP children sustained the
pain of cold water for longer when they had sucrose in the mouth. The more intense the
concentration of sucrose the child preferred, the better it worked as an analgesic. This is in
marked contrast to that observed in PDEP children: not only was sucrose an ineffective
analgesic, they also had a lower tolerance for pain in general. Such findings are consistent
with a recent study on pre-adolescent girls indicating that the number of depressive
symptoms was related inversely to pain tolerance during the cold pressor test [64].

Several explanations, not mutually exclusive, may explain the altered pain sensitivity and
ineffectiveness of sucrose as an analgesic among PDEP children. First, the lower pain
tolerance may be due to difficulties in attending to the task. This seems unlikely, because
PDEP children did not have difficulty in performing other study-related tasks, and those
who reported having attention problems had pain thresholds and tolerance similar to those of
the other children. Secondly, PDEP children may experience more emotional stress and
increased affective processing both before and during experience with painful stimuli
[65,66]. Perhaps the initial emotional hyperreactivity impaired their ability to modulate the
pain experienced when their hand was submersed in the cold water [65]. Although we do not
have measures of how often the children in the present study experienced pain, there are
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reports that depressed children complain about abdominal pain [67] and headaches [68]
more often than do other children. The co-occurrence of depression and chronic pain in
adults has been associated with greater pain-evoked neuronal activation in brain regions
associated with affective pain processing [69], which may in turn alter pain tolerance.
Thirdly, PDEP children may be insensitive to the analgesic properties of sucrose because the
opioid-mediated analgesia [70] relies on a functional serotonergic system [71,72], which
might be altered in depressed individuals [57]. Finally, the greater sweet food liking by
depressed children may lead to more frequent indulgences in sweets [73]. Animal model
studies have shown that excessive sugar intake alters the efficacy of sucrose as an analgesic
[70]. Whether the rewarding properties of fats are also altered in these children is an
important area for future research (see [74]).

In the present study, depressive symptomatology was based on children's self-report ratings
using the PDS. PDEP children were more likely to report problems with sleeping,
loneliness, attention and feeding and were perceived by their mothers as being more
emotional, lending further support that there were differences between the groups. Whether
these PDEP children are more likely to become depressed adolescents is not known.
Because the rates of clinical depression increase dramatically during mid- to late
adolescence [75], the comorbidity between FH and depression may become more evident
during this developmental time-period. We caution that the PDS does not diagnose
depression, and that the symptomatic profiles of depressive disorders lack homogeneity in
children (e.g. some undereat whereas others overeat) [76]. Whether specific profiles are
more associated with heightened sucrose preferences and the use of sweets as analgesics is
an important area for future research.

In 2007, the US Surgeon General called for a systematic approach that addresses alcohol
problems within a developmental perspective [77]. During childhood, children undergo a
considerable amount of change and ultimately achieve some stability in adapting to their
environment, including the means by which they learn and solve problems, communicate,
regulate emotions, respond to stress and relate to others. The finding that PDEP children
were more likely to report sleep problems, which has been shown in a recent prospective
study to predict the onset of alcohol, cigarette and marijuana use among adolescents [78],
calls for longitudinal and experimental research to determine whether the heightened sweet
preference and the use of sweet foods to alleviate depression are markers for developing
alcohol-related problems or responses that are protective (see also [79]).
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Figure 1.
Sucrose preferences (geometric mean ± geometric standard errors) of children participants.
Children were grouped according to their family history of alcoholism (family history
negative: FHN; family history positive: FHP) and self-reported depressive symptomatology
(non-depressed: NDEP; positive depressive symptomatology: PDEP). Different letters are
statistically different from each other
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Figure 2.
Pain tolerance (geometric means ± geometric standard errors) when water (white bars) or
sucrose (black bars) was held in the mouth during the cold pressor test. Children were
grouped according to their self-reported depressive symptomatology (non-depressed: NDEP;
positive depressive symptomatology: PDEP). Different letters are statistically different from
each other
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Table 1

Selected characteristics (mean ± standard error of mean or percentage) of child–mother dyads. Dyads were
grouped according to depressive symptomatology (non-depressed: NDEP; positive depressive
symptomatology: PDEP) and family history of alcoholism up to the child's second-degree relatives for both
maternal and paternal sides (family history negative: FHN; family history positive: FHP).

Family history of alcoholism of child: depressive symptomatology of child:
FHN FHP

NDEP PDEP NDEP PDEP

Children's characteristics:

 Age (years)* 8.3 ± 0.2 7.7 ± 0.2 8.5 ± 0.2 7.7 ± 0.3

 Sex (% female) 56.0 47.7 64.5 59.5

 BMI category (%)

  Underweight 0.0 4.6 5.4 8.1

  Healthy weight 70.7 72.1 61.8 59.5

  Overweight 11.9 16.3 16.4 13.5

  Obese 17.4 7.0 16.4 18.9

 Ethnicity (%)

  African American 45.0 59.1 46.4 62.2

  Caucasian 33.0 25.0 38.2 21.6

  Other 22.0 15.9 15.4 16.2

 Temperament

  Shy 2.3 ± 0.1 2.3 ± 0.1 2.3 ± 0.1 2.4 ± 0.1

  Emotional† 2.6 ± 0.1 2.8 ± 0.1 2.9 ± 0.1 3.1 ± 0.2

  Sociable 3.6 ± 0.1 3.6 ± 0.1 3.7 ± 0.1 3.6 ± 0.1

  Negative reaction to foods† 2.9 ± 0.1 3.1 ± 0.1 3.2 ± 0.1 3.3 ± 0.1

  Active 3.8 ± 0.1 4.1 ± 0.1 3.7 ± 0.1 3.8 ± 0.1

  Food neophobia† 2.9 ± 0.1 2.8 ± 0.1 3.0 ± 0.1 3.3 ± 0.1

 Family history of alcoholism (%)

  FHP generation 1 only – – 28.2 24.3

  FHP generation 2 only – – 49.1 54.1

  FHP generation 1 and 2 – – 22.7 21.6

  FHP generation 1 and/or 2 – – 100 100

Mothers' characteristics:

 Age (years) 36.1 ± 0.6 34.8 ± 1.0 35.7 ± 0.6 34.9 ± 1.0

 Profile of mood states (POMS)

  Total mood disturbance score* 13.5 ± 3.0 18.7 ± 4.8 15.2 ± 3.0 26.7 ± 5.1

 POMS subscales:

  Tension 7.7 ± 0.6 8.2 ± 1.0 7.9 ± 0.6 9.2 ± 1.0

  Depression 5.9 ± 0.9 6.3 ± 1.4 6.2 ± 0.9 9.8 ± 1.5

  Anger 5.6 ± 0.6 6.2 ± 1.0 5.8 ± 0.6 8.2 ± 1.1

  Vigor* 17.8 ± 0.6 15.3 ± 1.0 17.5 ± 0.6 16.2 ± 1.0

  Fatigue* 6.4 ± 0.6 7.5 ± 0.9 7.0 ± 0.6 8.9 ± 0.9
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Family history of alcoholism of child: depressive symptomatology of child:
FHN FHP

NDEP PDEP NDEP PDEP

  Confusion 5.7 ± 0.4 5.8 ± 0.7 5.9 ± 0.4 6.7 ± 0.8

 Obese (%)‡ 31.4a 31.6a 38.8a 60.6b

Number of mother–child dyads 109 44 110 37

*
Significant main effect of depression: PDEP different from NDEP.

†
Significant main effect of family history of alcoholism: FHP different from FHN.

‡
Significant interaction of family history and depressive symptomatology;

a
significantly different than b.
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