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Abstract
Objective—Research suggests that overweight and obesity are associated with depressive
symptoms, particularly among women. Evidence from weight control trials suggests that higher
weighing frequency is associated with greater weight loss or less weight gain. As limited data exist
on the effects of self-weighing on body mass index (BMI) among overweight adults with or without
depression, this study seeks to examine this issue using data from a population-based epidemiologic
survey.

Methods—Data from a large population-based survey of 4,655 women ages 40-65 in the greater
Seattle area, surveyed from November 2003 to February 2005, were used to examine associations
of depression and weight self-monitoring with BMI. Sample-weighted regression models were used
to examine associations of depression, self-weighing frequency, and BMI, with demographic factors
(race/ethnicity, employment status, smoking status, age, martial status, educational attainment)
entered as covariates.

Results—Regression models indicated that higher self-weighing frequency and negative
depression status were independently associated with lower BMI, with no interaction observed
between depression and self-weighing.

Conclusion—Frequent self-weighing appears to be associated with lower BMI in both depressed
and nondepressed overweight women.
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Introduction
Rates of overweight [body mass index (BMI) > 25 kg/m2)] and obesity (BMI > 30 kg/m2) are
increasing in the United States; 66% of adults are overweight and 32% are obese (Flegal et al.,
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2002; Hedley et al., 2004; Ogden et al., 2006). To counter these increasing rates, attention to
the health impact of behavioral interventions for weight control has increased as well (Jeffery
et al., 2000; Wing, 1998). Of additional concern to population health, research suggests that
overweight and obesity are associated with depressive symptoms, particularly among women
(Carpenter et al., 2000; Onyike et al., 2003; Simon et al., 2006).

Monitoring of daily calorie intake or physical activity behaviors has been associated with
improved weight loss and maintenance (Baker & Kirschenbaum, 1998; Boutelle et al., 1999;
Carels et al., 2005; Perri et al., 1989; Wadden & Letizia, 1992). Evidence from surveys of
successful weight losers (McGuire et al., 1998; McGuire et al., 1999) and from behavioral
weight control trials (Linde et al., 2005) suggests that greater frequency of weight self-
monitoring is associated with greater weight loss or less weight gain. Among participants in a
weight loss trial, more frequent self-weighing also was cross-sectionally associated with BMI
at baseline (Linde et al., 2005); whether this finding applies to populations not seeking weight
loss treatment has yet to be tested fully.

Daily weighing may provide feedback that can lead to favorable changes in weight regulation
(Levitsky et al., 2006), but little is known about whether this feedback is associated with
negative emotional states. Proponents of cognitive-behavioral interventions for weight loss
recommend weekly weighing, cautioning that more frequent weighing may lead individuals
to “feel disheartened by days on which there is no apparent gain or loss” (Cooper, Fairburn, &
Hawker, 2003), or to “despair when the scale shows no change” (Brownell, 2004), although
data to support these claims are not presented.

Studies have approached weighing in the context of mood, body image, and self-esteem in
samples of normal-weight young adult volunteers (Ogden & Evans, 1996; Ogden & Whyman,
1997). In one study, participants were assigned to one of three experimental conditions: after
being weighed by researchers, participants were told they were underweight, of average weight,
or overweight. Mood and self-esteem ratings taken after the weighing manipulation indicated
that participants in the overweight group showed increased depression and decreased self-
esteem over time; the authors concluded that weighing and the normative comparisons that
follow may be psychologically harmful (Ogden & Evans, 1996). Another study of normal-
weight college-aged women assigned participants to either daily weighing for two weeks or
weighing on the first and last days of a two-week period (the non-weighing condition) and
asked them to rate their mood and self-esteem after two weeks. Results indicated that, relative
to the non-weighing group, participants in the weighing group had increased self-ratings of
depression and anxiety and lower ratings of self-esteem over the two weeks (Ogden &
Whyman, 1997). The applicability of these studies to self-weighing recommendations in
behavioral weight control is limited, however. Sample sizes in each study were small (N = 74
and 30, respectively), the first study did not employ self-weighing in its design (Ogden &
Evans, 1996), and each study involved the recruitment of normal-weight young adult
volunteers rather than overweight women.

Although at least two studies have addressed the question of the impact of weight self-
monitoring on weight and weight control outcomes, we know of no published data on the
associations of self-weighing, mood states and BMI among overweight adults. To begin to
address this question, the present study examined cross-sectional associations of self-weighing
frequency, depression, and BMI among adult women recruited from a health plan population
for an epidemiological survey of depression and obesity.
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Methods
Sample Selection

Data were taken from a survey of enrolled members of the Group Health Cooperative (GHC),
a group-model prepaid health plan serving 500,000 members in Washington and northern
Idaho. Member enrollment is demographically similar to the population of the Seattle area,
from which the current sample was drawn, in terms of age, gender, and ethnic minority
representation (Simon et al., 1996). Of these members, all women aged 40 or older are invited
to complete periodic questionnaires regarding breast cancer risk factors, including height and
weight; approximately 85% participate in these periodic screenings (see Taplin et al., 1990 for
program details). Existing data from this Group Health Breast Cancer Screening Program
(BCSP) were used to identify three strata for sampling based on self-reported BMI status from
the most recently available BCSP questionnaire [BMI < 30, BMI ≥ 30, or BMI unknown (did
not participate in BCSP)]. Survey eligibility was based on age (40-65), gender (women only),
and GHC enrollment. The survey was designed to provide data on obesity and depression rates
in a community sample of women ages 40-65; in order to over-sample women expected to
have higher BMI values for subsequent recruitment into a weight loss treatment study, women
who last reported BMI ≥ 30 or more were sampled at 100% (N = approximately 5207), women
who last reported BMI < 30 were sampled at 12% (N = approximately 1874), and women who
did not complete a screening questionnaire were sampled at 25% (N = approximately 919).
This stratified sampling procedure was intended to increase the efficiency of the survey and to
permit correction for differences in response rates. All analyses incorporated sampling weights
(see Data Analysis below) so that results accurately reflect the entire target population. The
final sample was composed of women aged 40-65, members of eight GHC clinics in the greater
Seattle area, who were surveyed between November 2003 and February 2005. All study
procedures were approved by the GHC institutional review board.

Procedure and Measures
All sampled participants (N = 8000) were mailed an invitation letter that described informed
consent for the study and included a phone number by which to decline participation; those
who did not decline were contacted by trained interviewers who conducted telephone surveys
to collect data and to screen individuals for participation in a weight loss and depression
treatment study conducted by the same research team. Interviewers received a total of 12 hours
of general and project-specific interview training. Contact protocols for the survey required a
minimum of nine contact attempts, including evening and weekend times. The survey began
with a detailed informed consent procedure and included demographic data (age, race/ethnicity,
marital status, educational attainment, employment status), self-reported height and weight,
smoking status (current and past) dietary intake, and physical activity information.

Self-weighing frequency was assessed by asking a single item, “How often do you weigh
yourself?” Response categories included never, at least once a year but not as often as once a
month, 1-3 times a month, 1-6 times a week, once a day, and twice a day or more. In order to
better compare the present findings with previous examinations of self-weighing frequency
(Linde et al., 2005), and due to the rare report of self-weighing twice a day or more (n = 32,
0.69% of sample) categories were collapsed into never, monthly, weekly, and daily weighing
frequencies.

Depression was assessed by the nine-item Patient Health Questionnaire (Spitzer et al., 1999),
a self-report measure of depressive symptoms based on the DSM-IV criteria for diagnosis of
major depressive disorder (American Psychiatric Association, 1994). This self-report measure
has demonstrated strong agreement with structured interviews by clinicians in general medical
outpatient and inpatient samples (Diez-Quevado et al., 2001; Kroenke et al., 2001; Spitzer et
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al., 1999), and has demonstrated validity in a representative community sample (Martin et al.,
2006). The PHQ was scored for diagnosis of current major depression based on DSM-IV
criteria as well as dimensionally (range = 0-27 for all nine items). A diagnosis of major
depression required responses of “more than half the time” or “nearly all the time” to one of
the two core symptoms (depressed mood or loss of interest) as well as five additional symptoms.
Depression status was coded as negative (did not meet criteria and PHQ < 10), symptomatic
(did not meet criteria but PHQ > 10) or positive (met DSM-IV criteria according to PHQ).

Data Analysis
All analyses were conducted using SAS/STAT® software, Version 9.1. To account for
stratified sampling procedures and differential response rates across strata, all analyses
incorporated sampling weights (Cochran, 1977) using SAS SURVEYFREQ,
SURVEYMEANS, AND SURVEYREG procedures. Sample-weighted means and
frequencies were calculated for demographics and variables of interest (BMI, depression status,
self-weighing). Regression models were used to examine associations of depression, self-
weighing frequency, and BMI, with demographic factors (race/ethnicity, employment status,
smoking status, age, martial status, educational attainment) entered as covariates. Two-tailed
tests of significance were used to interpret all findings.

Results
Sample Description

Of 8,000 potential participants mailed invitation letters, 442 were found to be ineligible (due
to having died or no longer having GHC health plan coverage). Of the remaining 7558 eligible
women, 865 could not be reached by telephone and 2033 declined to participate, resulting in
4660 women (62% of those eligible) who completed a telephone survey. Data from an
additional five women were excluded due to outlying height or weight variables that could not
be verified for accuracy. Available data on nonresponders indicate that, compared to those who
completed a survey, women who declined participation or who could not be reached were
younger [51.8 vs. 52.4 years, t(7998) = -4.06, p < 0.0001] and had lower average BMI [33.3
vs. 34.0 kg/m2, t(5532) = -3.95, p < 0.0001].

Among those who completed a survey, sample weighted mean age was 52.1 years, sample
weighted mean BMI was 28.3 kg/m2 (standard error = 0.11; 95% confidence interval =
28.11-28.54; range = 15.81-74.88), 65.8% were married, 66.5% had completed at least 2 years
of college, and 70.0% were employed. Nearly 4% were of Hispanic origin, and 82.4% were
white. Thirty-seven percent reported never weighing themselves, 27% reported weighing
themselves monthly, 24% reported weighing themselves weekly, and 12% reported weighing
themselves daily. Weighted prevalence of current major depression was 5.1%; an additional
7.8% had a PHQ score greater than 10, suggesting moderate symptoms.

Table 1 presents mean BMI values by depression and self-weighing frequency categories;
values are adjusted to reflect sampling weights. Results of weighted chi-square analyses
[χ2(6) = 27.72, p < 0.05] and the unadjusted correlation between depression status and self-
weighing (r = -0.04, p < 0.01) were statistically significant (see Figure 1). The association
between depression and self-weighing was no longer statistically significant after adjusting for
BMI [Wald χ2(3) = 6.82, p > 0.05); r = -0.02, p > 0.10].

Associations of Depression and Self-Weighing Frequency with BMI
An initial regression of depression, self-weighing frequency, and their interaction on BMI was
examined; no other covariates were considered in this initial model. Depression was positively
related and self-weighing frequency was negatively related to BMI [F(2, 4,590) = 39.53 and
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F(3, 4,590) = 7.16, p < 0.0001]; however, the depression by self-weighing interaction term
was not statistically significant [F(6, 4,590) = 0.73, p = 0.63]. Thus, only main effects were
considered further in a weighted regression model examining the associations of depression
and self-weighing frequency on BMI.

Results of the regression of depression status (three categories, as presented in Figure 1) and
self-weighing frequency (four categories, as presented in Figure 1) on BMI, adjusting for
demographic factors (age, marital status, education level, race/ethnicity, employment status,
smoking history, current smoking) are presented in Tables 2 and 3. The overall model was
statistically significant [F(14, 4,578) = 19.63, p < 0.0001] and accounted for 10.2% of the
variance in BMI. After adjustment for demographic variables, the absence of depression [F(2,
4,578) = 29.78, p < 0.0001] and greater self-weighing frequency [F(3, 4,578) = 6.95, p =
0.0001] were independently associated with lower BMI; results are comparable with those
from the initial unadjusted model noted above. Comparisons of weighted, adjusted means
presented in Table 3 suggest that daily weighing frequency, more so than weekly or monthly
frequency, and the absence of depressive symptoms (compared to those with PHQ > 10 or
those with major depression) are associated with lower average BMI.

Discussion
In this sample of women over 40 enrolled in a health plan, higher self-weighing frequency and
absence of depressive symptoms were independently associated with lower BMI. In a
replication of findings that have been observed in national surveys of U.S. adults (Carpenter
et al., 2000; Onyike et al., 2003; Simon et al., 2006), depression and body weight were cross-
sectionally associated in the present sample, suggesting that the current regional sample may
be comparable to the broader population with respect to these variables. The association
between self-weighing and BMI replicates that observed in a smaller, mixed-gender sample of
overweight adults seeking weight loss (Linde et al., 2005). In addition, comparisons of
weighted, adjusted means (see Table 3) suggest that daily weighing frequency, more so than
monthly or weekly frequency is associated with lower BMI on average, which is congruent
with data from population-based surveys of successful weight control (McGuire et al., 1998;
McGuire et al., 1999) and from clinic and community-based studies of overweight adults
engaged in weight control trials (Linde et al., 2005). These findings suggest that the association
between self-weighing and BMI may be applicable to broader samples than those who self-
select into weight control trials. The lack of indication in the literature of a differential effect
of self-weighing in men versus women (Linde et al., 2005) suggests that the current findings
in a sample of women only may be applicable to adult men as well.

Our findings suggest no strong evidence, at least cross-sectionally, that frequent self-weighing
and depression are associated in adult women. An observed, unadjusted cross-sectional
association between depression and self-weighing was no longer statistically significant after
adjusting for BMI, suggesting that BMI contributes to the shared variance between the two
variables.

An interaction between depression and self-weighing as related to weight outcomes was not
observed, suggesting that the recommendation for regular self-monitoring of weight appears
to apply equally well to adults regardless of depression status. As these data are cross-sectional,
longitudinal data are needed to better understand causal pathways between weighing frequency
and depression in terms of the potential implications for weight loss program recommendations
that currently suggest weekly weighing only due to concerns about adverse impact on mood
(e.g., Brownell, 2004; Cooper et al., 2003).
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Study Limitations and Strengths
One limitation of this study is a reliance on self-report for variables of interest. Although body
weights and self-weighing frequencies were obtained by self-report, an examination of self-
reported versus measured weights in a subset of participants from this same dataset (Jeffery et
al., under review) did not detect any systematic bias in weight reporting between depressed
and nondepressed women, and the correlation between self-reported and measured weights
was substantial (r = 0.92). We know of no evidence to indicate differential bias in self-reports
of weighing frequency by depression status. In addition, the survey response rate (62% of 8000
contacted for the study) and the restricted geographical area from which the sample was drawn
(the Washington-Idaho region) may limit our ability to generalize to the broader U.S. or global
populations, as might the statistically significant differences between nonresponders and
responders in terms of age and BMI. However, these differences are not of a large magnitude
(0.6 years for age, 0.7 kg/m2 for BMI) and may owe statistical significance in part to the large
sample size. Taken together, the large sample size and the consistency of these results with
previous findings in studies that evaluated self-weighing and weight associations using
measured body weights (Levitsky et al., 2006; Linde et al., 2005) suggests that the present
findings are sound.

Conclusions
Results from this study suggest that, after adjusting for BMI, there is no significant association
between depressed mood and self-monitoring of body weight in a community-based sample
of adult women. Given that obesity and depression are positively associated and that self-
weighing protects against weight gain, the possibility that frequent weighing among those
interested in weight control might improve mood as it improves weight should be explored.
Future studies should examine the causal links between depression or related cognitive factors
and the effectiveness of frequent self-weighing during weight control.
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Figure 1.
Percent of sample in each weighing frequency category by depression status category. Sample
sizes are adjusted to reflect sampling weights. PHQ = Patient Health Questionnaire; a score >
10 indicates the presence of moderate depressive symptoms. Subjects were women ages 40-65
surveyed in Seattle, Washington from November 2003-February 2005.
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Table 1
Body mass index (kilograms/meters2) by depression and self-weighing frequency categories among women ages
40-65 surveyed in Seattle, Washington from November 2003-February 2005.

Variable N Mean SE

Depression Status
 Not depressed, PHQ < 10 3895 27.79 0.11
 Major Depression criteria not met, PHQ > 10 466 32.07 0.56
 Major Depression criteria met 276 32.10 0.54
Weighing Frequency
 Never 1692 29.05 0.21
 Monthly 1296 28.58 0.21
 Weekly 1130 27.80 0.21
 Daily 484 26.85 0.24

Note. All means are adjusted to reflect sampling weights. PHQ = Patient Health Questionnaire; a score > 10 indicates the presence of moderate depressive
symptoms. SE = standard error of the mean.
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Table 2
Weighted regression of depression and self-weighing frequency on body mass index (kilograms/meters2) among
women ages 40-65 surveyed in Seattle, Washington from November 2003-February 2005.

Predictor B SE B p

Depression Status (Major Depression criteria met=reference)
 Not depressed, PHQ < 10 -5.47 0.66 <.0001
 Major Depression criteria not met, PHQ > 10 0.14 0.92 .89
Self-Weighing Frequency (Daily=reference)
 Never 4.23 0.38 <.0001
 Monthly 3.71 0.37 .0002
 Weekly 2.13 0.38 .03

Note. N = 4581 due to missing values. Table entries represent unstandardized regression coefficients (B). PHQ = Patient Health Questionnaire; a score >
10 indicates the presence of moderate depressive symptoms. SE = standard error of the regression coefficient. Model is adjusted to reflect sampling weights
and includes demographic covariates (age, marital status, education level, race/ethnicity, employment status) and smoking status (current or ever).
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Table 3
Mean adjusted body mass index (kilograms/meters2) by depression status and weighing frequency among women
ages 40-65 surveyed in Seattle, Washington from November 2003-February 2005.

Predictor n Adjusted Mean Body Mass
Index

SE

Depression Status1
 Not depressed, PHQ < 10 4020 27.74a 1.19
 Major Depression criteria not met, PHQ > 10 356 31.49b 1.35
 Major Depression criteria met 235 31.36b 1.32
Weighing Frequency2
 Never 1693 30.86a 1.19
 Monthly 1241 30.62a,b 1.23
 Weekly 1119 30.06b 1.25
 Daily 559 29.24c 1.27

Note. N = 4581 due to missing values. Means and sample sizes for predictor categories (n) are adjusted to reflect sampling weights; as such, sample sizes
within each category sum to greater than 100% of the total sample. PHQ = Patient Health Questionnaire; a score > 10 indicates the presence of moderate
depressive symptoms. SE = standard error of the mean. Within each predictor group, means with different superscripts are significantly different, p<.05.

1
Adjusted for weighing frequency and demographic covariates.

2
Adjusted for depression status and demographic covariates.
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