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Abstract
Objective—To examine whether dietary self-monitoring is related to weight loss in overweight
children and whether perceived social support or dietary self-efficacy affects this relation.

Design—Longitudinal, behavioral intervention study.

Subjects—The study population included 153 children, aged 7–12 years, with daily food records
from a 20-week weight loss program in San Diego, California, USA, conducted between 1999 and
2002.

Methods—Self-monitoring was assessed using two methods: a weekly index as a measure of
competency (possible range −7 to +35) and recording sufficiency for total compliance (percentage
of days).

Results—Significantly greater decreases in percentage overweight were found for children with
recording competency at or above the median (mean change: −13.4% vs. −8.6%; p < 0.001) or
who were compliant in recording ≥50% of the days (mean change: −13.0% vs. −8.4%; p < 0.001).
Using hierarchical linear regression, children who had a higher average weekly monitoring index
or recorded sufficiently on more days had significantly greater decreases in percent overweight,
after adjusting for age, sex, SES, race/ethnicity and baseline percent overweight (p < 0.001).
Perceived social support at baseline and dietary self-efficacy were not related to self-monitoring or
change in percent overweight in this sample.

Conclusion—As has been demonstrated with adults and adolescents, self-monitoring in children
was associated with greater decreases in percent overweight. However, dietary self-efficacy and
perceived social support were not related to how frequently or thoroughly they monitored dietary
intake.

Introduction
Between 1999 and 2004, childhood overweight, defined as BMI for age ≥95th percentile
increased from 15.1–18.8% for 6–11-year olds, and from 14.8–17.4% for 12–19-year olds in
the US (1,2). Approximately 24–44% of overweight preschool children in the US become
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obese adults (3,4). Overweight children are also at risk of developing conditions such as
diabetes, hypertension, and cardiovascular disease (5,6). Epidemic increases in overweight
across the US (7) and internationally (8) have focused attention on prevention and treatment.

Self-regulation refers to the processes through which individuals self-direct goal
achievement (9,10). It encompasses the internal and external influences that guide
achievement or failure. Self-monitoring is a major subfunction of self-regulation, providing
self-assessment and evaluative information (9). An individual can determine how far they
are from their posited goal and how much progress they have made once change has been
initiated. Dietary self-monitoring is a component of many behavioral weight loss programs
for children, adolescents, and adults. It is the behavior of journaling foods and beverages
consumed each data, either in a paper journal or electronically via a web-based application
or hand-held personal digital assistant. In studies evaluating adult weight-regulation, self-
monitoring has been demonstrated to be central to success (11–13) and suggest that adults
need to competently monitor on at least 50% of the days. Similarly, for overweight
adolescents, greater compliance with self-monitoring was associated with greater weight
loss (14,15). However, this has not yet been fully evaluated in pre-adolescent children.

Perceived social support has been demonstrated to predict increased physical activity and
facilitate dietary changes leading to weight loss among pre-adolescent children (16,17). Self-
efficacy has also been suggested as a mediator of changes in fruit and vegetable
consumption in children which may impact future weight loss (18).

The current study sought to evaluate the effect of dietary self-monitoring on change in
percentage overweight among children participating in a 20-week weight loss intervention.
Of particular interest was whether this relationship was affected by perceived social support
or dietary self-efficacy at baseline. We hypothesize that children who monitor their diet
more consistently will experience greater decreases in percentage overweight during the
intervention and that this relation may be moderated by baseline perceived social support or
dietary self-efficacy.

Methods
Participants

Participants were 204 parent-child pairs, recruited through media outlets, postings and
referrals from pediatrician offices, who gave informed consent to enroll in a pediatric
obesity treatment study in San Diego, California, USA, between 1999 and 2002 (19).
Children were excluded if any of the following were present: current psychopathology or
eating disorder, a medical condition for which a structured weight loss program would be
contraindicated, a physical limitation or illness that would interfere with adherence to
physical activity recommendations, a weight-affecting medication regimen, or self-reported
substance abuse. Children considered for participation were between 7 and 12 years of age,
classified as overweight (20–100% overweight based on age and sex), spoke and read
English at a 3rd grade level or higher and had at least on overweight or obese parent.

Of the 1,161 families who contacted the clinic about the study, 533 completed the phone
screen and 314 of those completed the application. Of the 269 selected for clinical interview,
44 decided not to participate, and 21 were found ineligible, leaving 204 eligible for
enrollment. Of those, 153 finished the intervention and provided complete weight and food
record data. A participant was considered to have complete data if they had anthropometric
measurements at the beginning and the end of the weight loss intervention and completed at
least one weekly food record. Among the 51 who dropped out before the end of the
intervention or had incomplete data, 49.0% were girls, compared to 69.9% of those who
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completed treatment. The distribution of boys versus girls was significantly different (p =
0.01) for those who provided complete outcome data versus those who did not. No
differences between those with and without complete data were found for baseline percent
overweight, age, race/ethnicity, SES, perceived social support for enacting dietary change or
dietary self-efficacy (see Table I). We certify that all applicable institutional and
governmental regulations concerning the ethical use of human volunteers were followed
during this research. Approval was received from the University of California at San Diego
Human Research Protections Program and the San Diego State University Institutional
Review Board.

Description of the Weight Loss Intervention
Families received weekly 20-min individualized behavioral skills sessions with a trained
counselor (graduate students in psychology and doctoral researchers trained in the study
protocol) followed by separate 40-min child and parent groups. The intervention was
comprised of three components: (i) dietary modification, (ii) increases in physical activity,
and (iii) behavior change skills (such as self-monitoring and stimulus control). Participants
were instructed to follow the Traffic Light Diet (20), which categorized foods and beverages
by the colors of the traffic light according to the amount of dietary fat and/or sugar per
serving. RED foods (>5 g of fat/serving, low in nutrient density and/or high in calories) were
limited to 15 or fewer per week. Caloric goals for children were 1100–1300 kcal/day. As
part of the intervention, participants were trained to self-monitor their dietary intake.

Assessment measures
Demographics—Race/ethnicity, sex and household demographic characteristics were
assessed via parent completion of the Hollingshead Demographics Questionnaire (21). The
Hollingshead Four Factor Index socioeconomic score (SES score) was calculated using
occupation and education codes for each parent. Occupation was coded according to the
category in which the listed occupation fell and ranged from 1 (farm laborers/menial
service) to 9 (executives, major professionals). Education was coded as highest level of
education completed and ranged from 1 (less than a 7th grade education) to 7 (graduate
degree). Individual SES scores were calculated for each parent as follows: [(occupation
score* 5) + (education score*3)]. If both parents contributed in the household, then the
average of each SES score was taken. If the participating parent was divorced and the other
parent did not contribute financially, only the participating parent’s SES score was used.
Possible scores range from 8–66.

Racial/ethnic categories available for selection included American Indian/Alaska Native;
Asian/Pacific Islander; African-American, not of Hispanic origin; Hispanic; White, not of
Hispanic origin; or Other. Due to low numbers in certain categories, race/ethnicity was
analyzed as White versus All others.

Food records—Child dietary intake was measured via self-reported 7-day food records.
To enhance accuracy, participants were given self-monitoring training to carefully record
food intake. Although food records were reviewed during weekly sessions, additions made
by counselors were disregarded during coding so that the most accurate representation of
recording could be made.

Recording competency—Previous research used a self-monitoring index constructed by
Kirschenbaum and colleagues (11,22). Calculation of this index involved summing
compliance variables {each day participant’s monitoring of all foods eaten (at least 3 distinct
entries) + any food eaten + any time recorded when food was eaten + any quantity of food
eaten + any grams of fat consumed – not monitoring}. As our participants were asked to
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record red food servings rather than fat grams, the item “any grams of fat consumed” was
replaced with “any red foods eaten.” Scores of the daily monitoring index ranged from −1 to
+ 5, based on a yes = 1/no = 0 scoring system for each of the index component questions.
Weekly summary monitoring indexes were derived by totaling the daily index sums
resulting in sums ranging from (−7 to +35) for each 7-day period. Average monitoring index
was derived by calculating the mean weekly monitoring index across the 20-week
intervention. Because this index scores component behaviors of self-monitoring, it was used
to assess recording competency.

Recording compliance—A newer method was developed to evaluate the relation
between total days of dietary self-monitoring compliance and weight loss by rating
recording sufficiency (14). Each day was scored as sufficient if there were at least 5 separate
food or beverage items recorded on five separate lines. This cut-off was chosen based on
previous literature (23) suggesting that adolescents consume three meals and two snacks per
day, allowing for the opportunity to log at least one item from each eating episode. As noted
by Jahns and colleagues, there has yet to emerge consensus for defining what constitutes a
meal or snack. Since the children in this study were of younger age (7–12 years), they did
not always note time each food item was eaten so we were unable to determine whether a
food item belonged to a meal or snack period. Percentage of days sufficiency was met (out
of a possible 140 days) was used to measure compliance.

Perceived social support and self-efficacy for enacting dietary change. The Social Support
and Eating Habits Survey and Social Support and Exercise (SSEHS/SSES) is a 43-item self-
report questionnaire, used to assess both friend and family support for dietary and physical
activity behaviors. The scale is considered valid for use in adults (24) and children (25).
Summary variables available for analysis included child ratings of (i) family encouragement,
(ii) family discouragement, (iii) friend encouragement, and (iv) friend discouragement of
eating habit changes. Each summary subscale had a range of 5–25. Higher scores
represented greater perceived social support to make eating habit changes. The Child
Dietary Self-Efficacy Scale (CDSS) is a 15-item scale found to be valid and reliable (16,26)
in measuring child self-efficacy in choosing healthy, low-fat food items instead of higher fat,
higher calorie food items. The range of possible summary score was −15.0 to +15.0.

Body composition—Height and weight were measured at baseline and post-intervention.
Height (in meters) was measured using a stationary stadiometer and weight (in kilograms)
was measured using a calibrated balance beam scale. Body mass index (BMI) was
calculated as weight/height2 (kg/m2). While BMI is considered a reliable and valid measure
of adiposity among adults and adolescents (27), it is not the most accurate measure of
change in children (28). Percentage overweight was calculated as the ratio of the child’s
BMI to the 50th percentile BMI for children according to sex and age (28). The exact
formula is as follows:

Statistical analyses
Diagnostic analyses—A series of preliminary descriptive analyses were conducted to
examine distributional characteristics. No imputation of missing data was undertaken. No
skewness or kurtosis necessitating transformation was found for self-monitoring scores,
anthropometric measures, social support or self-efficacy summary measures or age.

Main analyses—Linear regression was used to evaluate the relation between change in
percent overweight and self-monitoring, and to determine if recording competency or
compliance differed by baseline perceived social support or dietary self-efficacy.
Independent sample t-tests were used to determine if change in percent overweight differed
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by whether a child compliantly recorded on 50% or 75% of the intervention days and
whether a child was above or below the median competency score of 13.4.

Finally, stepwise least squares linear regression was used to evaluate whether there was an
association between dietary self-monitoring and change in percent overweight. Baseline
percent overweight was entered at step 1 for each model, followed in step 2 by the dietary
self-monitoring variable. The social support and self-efficacy variables were subsequently
available for entry in the last step. Each model was adjusted for age, race/ethnicity (white/
non-white), sex and SES.

Results
The participating children had a mean age at baseline of 9.9 years (SD = 1.3) and were
predominantly female (69.9%). In our sample, 68.6% of children were Caucasian, 18.9%
Hispanic, and 7.2% African-American. Children reported lower perceived encouragement
from friends for enacting dietary change (mean = 7.8, range 5–25) compared to
encouragement from family (mean = 16.3, range 5–25). Conversely higher perceived
discouragement from friends (mean 11.4, range 5–25) was reported as compared to
discouragement from parents (mean = 10.9, range 5–25). Mean baseline dietary self-efficacy
score was −7.2 (range 7.0 to 15.0). The average number of days for which a child
compliantly recorded was 70.2 days out of a possible 140 days (SD = 36.4) equaling a mean
percent of 50.1 percent (SD = 25.9). The average recording competency across the 20-week
intervention was 13.3 (SD = 10.2) out of a possible 35 (see Table I).

Mean percent overweight among children at baseline was 64.4% (SD = 18.5). At the end of
the intervention, mean percent overweight was 53.5% (SD = 18.8), demonstrating a mean
decrease of 10.9% (SD = 7.9). Using paired t-tests, statistically significant improvements
were seen in perceived family encouragement (p < 0.001). A significant increase in
perceived discouragement to make eating changes from friends was reported (p = 0.002).
Children reported significant improvement in dietary self-efficacy ratings (p < 0.001) at the
end of the intervention as well (see Table II).

Linear regression was used to examine the relation between dietary self-monitoring and
change in percent overweight. A significant inverse relation (p < 0.001) between self-
monitoring and change in percent overweight was found, after controlling for baseline
percent overweight. Children who recorded on more days (mean = 50.1%, SD = 25.9),
indicating better compliance, had greater decreases in percent overweight (mean decrease =
−10.9, SD = 7.9; adj R2 = 0.094, partial correlation = −0.276, p < 0.001) than those who
recorded less frequently. Similarly, a significant inverse relation (p < 0.001) was found
between average recording competency and change in percent overweight (mean = 10.9, SD
= 7.9; adj R2 = 0.080, partial correlation = −0.247), controlling for baseline child percent
overweight. Thus, children who had better recording competency had greater decreases in
percent overweight than children with poorer recording competency.

As shown in Table III, the decline in percent overweight was greater for children whose
average recording competency was at or above the median of 13.4 (mean change: −13.4%
vs. −0.6%; p < 0.001) than those who were below the median. Children who had higher
compliance as measured by recording sufficiency on at least 70 days (50%) as compared to
those who had inadequate recording had a significantly greater decrease in percent
overweight (mean change: −13.0 vs. −8.4; p < 0.001). Those who were compliant on at least
105 days (75%) had even greater decreases in percent overweight as compared to the rest of
the sample (mean change: −14.2% vs. −0.9%; p = 0.005). Generalized linear modeling was
used to examine graphically the change in percent overweight by the aforementioned
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recording compliance or competency categories, adjusting for age, sex, baseline perceived
social support and dietary self-efficacy (see Figure 1).

It was hypothesized that higher baseline perceived social support for change and higher
dietary self-efficacy, separately, might predict higher degree of dietary self-monitoring
during weight loss treatment. In a regression model that included baseline percent
overweight, age, sex, race/ethnicity and SES score, self-efficacy was not found to be related
to percentage of days that recording sufficiency criteria were met (F = 0.84, df = 6, 135, p =
0.54). In a second regression model that included the four social support summary variables
along with baseline percent overweight, age, sex, race/ethnicity and SES score, none were
found to be related to recording sufficiency (F = 1.65, df = 9, 129, p = 0.11). Neither self-
efficacy at baseline (F = 0.91, df = 6, 135, p = 0.49) nor perceived social support at baseline
(F = 1.85, df = 9, 129, p = 0.07) were related to average weekly recording competency in
regression models that included child baseline percent overweight and age.

Finally, multivariate regression models using either percentage of days recorded sufficiently
(compliance) or average weekly recording competency to predict change in percent
overweight, while adjusting for age, race/ethnicity, sex and SES as well as baseline percent
overweight, social support and self-efficacy. Both recording compliance (Adj. R2 = 0.092,
R2 change = 0.07, p = 0.001) and competency (Adj. R2 = 0.079, R2 change = 0.057, p =
0.004) were significantly related to change in child percent overweight for children
participating in this weight loss intervention. Age and percent overweight at baseline, sex,
race/ethnicity, SES, perceived social support to enact dietary change and dietary self-
efficacy were not found to contribute significant additional explanation of the variance in
child percent overweight change thus ending each model run at the 2nd step (see Table IV).

Discussion
As demonstrated with adolescents and adults in previous studies (12,15), self-monitoring of
dietary intake was found to be associated with significantly greater decreases in percent
overweight in this population of children. We found no support, however, for the hypothesis
that children who had greater dietary self-efficacy or perceived social support at baseline
would have greater weight loss as defined as decrease in percent overweight. Despite several
studies having found associations between social support or self-efficacy and weight change
(16,17), inconsistent conclusions as to how well subjects can predict their outcomes are still
seen (29). In this sample, perceived ability to make changes or perceived support for these
changes were not related to how frequently (percentage of days recording sufficiency
criteria was met) or how competently (average monitoring index) dietary intake was self-
monitored.

Using food records, self-monitoring behavior was examined for competency and
compliance. Calculation of the average weekly monitoring index was used as a measure of
compliance over the 20-week intervention. While the participants were given semi-
structured food records to complete each week, they were asked to record all component
items of this index. The mean competency score among participants in this study was 13.3
(SD = 10.2). While possible average weekly competency could have ranged from −7 to 35,
our participants had moderate to high competency and there was variability among the
children. However, no equivalent studies using this index to rate child food records were
located and thus comparison of results was not possible. Recording compliance was
calculated as the percentage of days that at least five items were recorded in the food record.
Children in our study met this criteria on average slightly more than half the time (mean =
50.1%) suggesting greater total compliance than was seen among adolescents in Saelens and
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McGrath’s study (the majority of their participants self-monitored 25% or the time or less)
(14).

Along with good adherence to keeping the food records, significant decreases in percent
overweight were related to level of self-monitoring, similar to previous research. As seen in
Figure 1, average recording competency (average monitoring index at or above the median
13.4) and recording compliance category (at or above 50% of days or at or above 75% of
days) were significantly related to change in child percent overweight.

Given the robust findings across age groups and studies, dietary self-monitoring should be
considered an integral component of weight loss programs for children. Self-regulatory
skills such as self-monitoring act by allowing an individual more aware of their behaviors
(9). An individual will be more able to change behavior if self-aware and can visualize
progress while making behavioral changes (10). Our participants were able to see the
changes enacted in their diet by reviewing their weekly food journals. This tangible change
is likely a motivator for change as they are readily seeing change and results tied to that
change (weight loss). They would also be able to more readily make course corrections to
counteract any negative weight change (gain or maintaining weight). This demonstrates the
relation of self-monitoring to self-adjustment. Simple monitoring of behavior won’t elicit
change (30). Individuals must evaluate changes made and whether these changes prompted
the intended outcome. They likely would measure their achievement against a standard (for
example, preferred weight status for their sex and height); comparison to a standard has been
posited as an integral aspect of self-monitoring (31). Self-monitoring would have no value if
the children had no outward goal to compare with their weight. They, along with their parent
and counselor, identified their goal, then self-monitored to assess change and measured
against desired weight status as part of the process of weight change. When the intended and
perceived preferable outcome is achieved, this facilitates continued monitoring and
evaluation. Compliance for monitoring dietary intake as measured by percentage of days
achieving recording sufficiency may be a preferable therapeutic goal as it is potentially
easier to achieve. Asking children to write down items consumed, rather than additionally
asking them to record calories and red food servings may elicit greater adherence to self-
monitoring. Baker and colleagues had found when constructing the monitoring index, it was
the combination of those items as well as four other items better predicted weight loss and
maintenance (22).

However, Saelens and McGrath found that number of items recorded, number of items for
which amount or serving sizes were recorded and number of items for which calories were
recorded were not significantly associated with weight loss or maintenance among
adolescents in their study (14). It may be the action of writing items down rather than
specifics about the items that acts as a behavioral prompt to adhere to the dietary
recommendations of the intervention. These self-directed activities act in concert to facilitate
change in the children’s behavior. Interventions should strive to promote completion of
dietary monitoring record for at least 50% of the intervention period as this may be a more
achievable goal for children during a weight loss program that could still lead to significant
weight loss (15). They should also strive to provide a mechanism by which the participants
can receive temporally proximal feedback of their progress as this will increase the
opportunity for change (9).

Strengths of this study were that it had a larger sample size and younger age group than most
studies evaluating predictors of weight loss in preadolescent children and that it looked to
evaluate the interaction of social support and self-efficacy with self-monitoring in relation to
weight loss among overweight children participating in a family-based weight loss
intervention, something not prevalent in the literature (32–35).
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The sample recruited for participation in this intervention was ethnically representative of
the residents of San Diego County, a diverse and geographically-expansive locale (36).
However, despite the recruited sample being ethnically diverse, the final sample had less
ethnic diversity. Another limitation of this study may be that change in social support and
self-efficacy were not directly targeted as part of the weight loss intervention, preventing a
definitive conclusion regarding the lack of association between these baseline variables and
adherence to self-monitoring. Though baseline values of these measures were excluded in
the final model steps due to lack of significant relation to outcome, perceived social support
and self-efficacy summary measures were found to have changed significantly over the
course of the weight loss intervention (Table II). Analyses conducted using change in these
measures rather than baseline values did not predict change in percent overweight. The
change variables were excluded in stepwise regression just as in the previous models using
baseline values.

While recording sufficiently on 75% or more days was associated with greater weight loss,
participants were asked to complete a fairly detailed food record. Future research should
focus on whether use of a more streamlined food record (excluding calorie counting and fat
gram recording) would still demonstrate the same weight loss results in preadolescent
children. We know that dietary self-monitoring is an integral part of these programs, but
need to determine how to make it simpler for children to self-monitor while still achieving
significant weight loss.
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Figure 1.
Change in percent overweight by recording sufficiency and monitoring index category
among 153 children aged 7–12, San Diego, CA 1999–2002
Models adjusted for age, sex, baseline perceived social support and dietary self-efficacy.
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