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Abstract
Objectives—To examine whether a weight loss program delivered to one spouse has beneficial
effects on the untreated spouse and the home environment.

Methods—We assessed untreated spouses of participants in 3 sites of Look AHEAD, a multi-center
randomized controlled trial evaluating the impact of intentional weight loss on cardiovascular
outcomes in overweight individuals with type 2 diabetes. Participants and spouses (n=357 pairs)
were weighed and completed measures of diet and physical activity at 0 and 12 months. Spouses
completed household food and exercise environment inventories. We examined differences between
spouses of participants assigned to the Intensive Lifestyle Intervention (ILI) or to enhanced usual
care (DSE).
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Results—Spouses of ILI participants lost -2.2±4.5 kg vs. -0.2±3.3 kg in spouses of DSE participants
(p<.001). In addition, more ILI spouses lost ≥ 5% of their body weight than DSE spouses (26% vs.
9%, p<.001). Spouses of ILI participants also had greater reductions in reported energy intake (p=.
007) and percentage of energy from fat (p=.012) than DSE spouses. Spouse weight loss was
associated with participant weight loss (p<.001) and decreases in high-fat foods in the home (p=.05).

Conclusion—The reach of behavioral weight loss treatment can extend to a spouse, suggesting
that social networks can be utilized to promote the spread of weight loss thus creating a ripple effect.

It is well established that the weights of marital partners are correlated at the start of marriage,
1-4 that weight gain after marriage is common,5-7 and that the weights of husbands and wives
change in a similar fashion over time.5,8 Although there is increasing evidence that
interpersonal relationships can exert a social influence on obesity,9 it is not known whether
delivering a weight loss intervention to one spouse has a beneficial effect on the untreated
spouse.

There are many reasons to hypothesize that weight loss in one spouse will have a “ripple effect”
on the other spouse. If one spouse changes his or her eating and exercise habits, the other spouse
might emulate these new health behaviors. Correlations between the diet and exercise patterns
of spouses have been reported,3,10 suggesting that spouses model each others' health behaviors.
Untreated spouses might also be influenced by cues within the shared home environment.
Cross-sectional examinations have found associations between the number of high-fat foods
in the home and fat intake,11 fruit and vegetable availability and intake of these foods,12, 13

and exercise equipment availability and physical activity.14 Behavioral weight loss treatment
includes recommendations to change the home food and exercise environment to prompt
healthy behaviors.15 To the extent to which such changes are made, the untreated spouse should
demonstrate improvements in diet, physical activity, and weight similar to the treated spouse.

Reports from the cardiovascular disease and cancer literatures indicate that health behavior
interventions can have a ripple effect on spouses.16-19 In the Women's Health Trial, for
example, untreated husbands of participants assigned to a low-fat intervention reported
consuming less fat and losing more weight than untreated husbands of control group
participants.18 However, none of the prior interventions focused on weight loss and none
included measured weights of spouses.

The present study prospectively examined the influence of behavioral weight loss treatment
on untreated spouses and the home environment in 3 sites of Look AHEAD (Action for Health
in Diabetes),20 a multicenter randomized controlled trial evaluating the long-term impact of
intentional weight loss interventions on cardiovascular outcomes in overweight individuals
with type 2 diabetes. We hypothesized that untreated spouses of participants assigned to the
intensive lifestyle intervention (ILI) would lose more weight and make more changes in their
diet and exercise than untreated spouses of participants assigned to an enhanced usual care
program (DSE; Diabetes Support and Education); that changes in weight and corresponding
behaviors would be correlated between participants and untreated spouses; and that changes
in the shared home food and exercise environment would be related to improvements observed
in untreated spouses.

Methods
Participants

During the Look AHEAD screening process, participants at 3 clinical sites (The Miriam
Hospital, University of Minnesota, University of Alabama at Birmingham) who indicated they
were married or living with a significant other were asked to participate in this ancillary study.
There were no specific eligibility requirements for spouses other than a willingness to
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participate in the research. Both partners were required to sign consent forms approved by each
site's Institutional Review Board and we certify that all applicable institutional and
governmental regulations concerning the ethical use of human volunteers were followed during
this research. Participants were paid $20 for completing each assessment and spouses were
paid $25 for completing each assessment.

Intervention
The ILI was modeled after the Diabetes Prevention Program (DPP)21 intervention and was
designed to produce a weight loss of ≥ 7% of body weight and increase physical activity to ≥
175 minutes per week of moderately intense activity.22 During months 1-6, ILI participants
received 3 group meetings and 1 individual session per month; this contact decreased to 2 group
meetings and 1 individual session per month in months 7-12. Treatment included training in
core behavioral skills such as self-monitoring, problem-solving, goal setting, and relapse
prevention. Two meetings in this first year focused on stimulus control, with one lesson
addressing physical cues (e.g., storing food out of sight) and the other addressing social cues
(e.g., how to avoid tempting foods at a party). Spouses were not formally involved in treatment
and were not required or expected to attend group meetings; however, ILI participants were
taught ways to enhance social support for their weight loss efforts (e.g., how to communicate
assertively with family members about desired recipe modifications; how to involve friends
and family members in their exercise routines). DSE participants were offered 3 informational
group meetings per year that provided basic information on diabetes, nutrition, and physical
activity. Spouses were not formally involved in treatment and were not required or expected
to attend these meetings. Strategies for enlisting social support were not discussed in this
treatment arm.

Measures
The following measures were completed prior to randomization and at 1-year by participants
and spouses, unless noted.

Demographic characteristics
Basic demographic information was assessed at baseline.

Weight and Height
Weight was measured on a digital scale in light-weight clothing. Height was measured on a
wall-mounted stadiometer.

Dietary intake
Dietary intake was assessed using a self-administered 130-item food frequency questionnaire
similar to the dietary assessment used in DPP.21 We examined daily energy intake and percent
of energy from fat over the 6-month recall period.

Physical activity
The Paffenbarger Activity Questionnaire (PAQ)24 was used to estimate energy expended in
overall leisure time activity in the past week including activities of light (5 kcal/min), medium
(7.5 kcal/min), and high (10 kcal/min) intensity.

Weight control practices
At one year, spouses indicated whether they tried to lose weight and/or joined an organized
weight control program in the past year. They also indicated whether they used any of 24
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strategies to control their weight including healthy strategies (e.g., self-weighing), dietary
modifications, strategies to increase physical activity, and unhealthy strategies (e.g., fasting).

Household food inventory
A questionnaire to assess household food availability was modified from Raynor et al.25 based
upon the 60-item Block Food Frequency Questionnaire.26 It included 26 common food
categories that represented items high in fat (> 45% energy from fat – 14 items; e.g., cookies)
or low in fat (< 18% energy from fat – 12 items; e.g., apples). These items were included
because behavioral weight control participants are encouraged to change the availability of
high and low-fat foods in their homes to promote adherence to their dietary prescription.
Spouses completed this measure at home. They were instructed to check all places where food
might be stored and indicate whether each food category was available regardless of amount
on that day. Total number of food categories available in the home was calculated, as well as
the number of high-fat and low-fat food categories.

A subset of participants (n=156) also completed the food inventory. At baseline and 1-year,
there was strong agreement between participant and spouse reports on the total number of foods
(r=.67 and .70, p<.001), high-fat foods (r=.72 and .77, p<.001), and low-fat foods (r=.59 and .
56, p<.001). Paired t-tests revealed no mean differences between participant and spouse reports
at baseline or 1-year follow-up.

Exercise environment
The Exercise Environment Questionnaire, a 14-item measure with high test-retest and inter-
rater reliability,14 was completed by spouses and used to assess the amount of exercise
equipment available in the home.

Statistical analyses—Data were analyzed using Statistical Package for the Social Sciences
(SPSS for Windows, version 14.0, SPSS Inc., Chicago, IL, USA). Baseline group differences
were examined using Chi Square or independent t-tests. Time-related changes were analyzed
using analyses of variance for repeated measures. We ran two models to address missing weight
data. The first model included only spouses with weights at baseline and 1-year, while the
second model assumed that spouses with missing weight data at 1-year had remained weight
stable. Because of the greater attrition in DSE spouses, the intent-to-treat models gave a weight
loss advantage to the ILI condition. To be more conservative, we present in the text the models
that included only spouses with complete data. Entering the number of household members
and days since grocery shopping as covariates in the home environment models did not affect
the results and are not presented. Chi Square tests assessed group differences in the use of
weight control strategies. Partial correlations controlling for relevant baseline values from both
participants and spouses were used to examine associations between participants and spouses
in changes in weight and behaviors. Partial correlations controlling for relevant spouse and
home environment variables were used to examine relationships between changes in the home
environment, weight, and behaviors in spouses.

Results
Of the 607 potentially eligible couples, 357 pairs (58.8%) agreed to participate in this substudy.
Baseline characteristics of these Look AHEAD participants and their untreated spouses are
presented in Table 1. There were no differences between spouses of ILI participants and
spouses of DSE participants on any measures. Overall, 95.8% of participating pairs were
married with the remainder cohabiting. Most were heterosexual couples (97.5%), with 9 same-
sex pairs participating in the study.
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Ninety percent of spouses completed the 1-year weight assessment with better completion rates
in ILI spouses than DSE spouses (94.1% vs 85.2%, p=.005). Spouses who did not complete
the 1-year assessment were younger (56.6±7.0 vs. 59.5±8.4 years, p=.053) than those who did
complete the assessment but did not differ in initial BMI or other demographic variables.

Weight loss
As in the full trial,27 ILI participants in this ancillary study lost more weight than DSE
participants during the first year (-9.9±7.6 vs. -1.2±4.9 kg, p<.001). The spouses of ILI
participants also lost more weight over the 1-year period than spouses of DSE participants (p<.
001), even though they did not receive active intervention. Spouses of ILI participants lost -2.4
±4.5 kg or 2.7±4.9% of their body weight versus -0.2±3.3 kg or -0.2±3.8% in spouses of DSE
participants. This pattern was not affected by the gender or baseline weight status of the spouse
(Table 2). Overall, more ILI spouses lost ≥ 5% of their body weight compared DSE spouses
(26.0% vs. 9.0%; p<.001), and more ILI spouses stayed at or below their starting weight than
DSE spouses (69.5% vs. 45.8%, p<.001) (Figure 1).

The weight changes of participants and untreated spouses were correlated (partial r = .28, p<.
001). These correlations remained significant when looking at ILI and DSE couples separately
(ILI: partial r = .19, p=.01; DSE: partial r = .17, p=.047).

Dietary and physical activity changes in untreated spouses
Spouses of ILI participants had greater reductions in self-reported energy intake (p=.007) and
percent of energy from fat (p=.012) than spouses of DSE participants, but did not differ in
changes in self-reported physical activity (Table 3). Changes in energy intake and percent of
energy from fat were correlated with weight loss in spouses (partial r = .22, p<.001; partial r
= .12, p=.04, respectively).

Changes in percent of energy from fat were correlated between participants and spouses (partial
r = .21, p<.001) and remained significant when looking separately at ILI couples (partial r = .
16, p=.048) but not DSE couples (partial r = .10, p=.25). There were no correlations between
participants and spouses in changes in energy intake or physical activity.

Weight control practices in untreated spouses
Over 70% of spouses reported trying to lose weight in the 1-year study period (74.9% of ILI
spouses vs. 71.5% of DSE spouses, p=.50), yet few participated in an organized weight loss
program (10.8% of ILI spouses vs. 15.3% of DSE spouses, p=.23). Spouses of ILI participants
were more likely than spouses of DSE participants to endorse strategies recommended in
behavioral weight control programs such as self-weighing (p=.003), counting calories (p=.003)
and fat grams (p=.007), cutting out between meal snacking (p=.004), and using meal
replacement products (p<.0001). No differences were observed in strategies related to physical
activity or in unhealthy weight control strategies.

Changes in the shared home environment
Total number of foods available decreased in both ILI and DSE homes (Table 4, p=.03) but
was not significantly different between the two groups. However, the availability of high-fat
foods decreased more in ILI homes than DSE homes (p=.034) and the availability of low-fat
foods increased more in ILI homes than DSE homes (p=.04). Decreases in high-fat foods in
the home were associated with reductions in energy intake (partial r = .24, p<.001) and weight
loss (partial r = .12, p=.049) in spouses. The relationship between changes in high-fat foods
and energy intake, but not weight loss, remained significant when examining ILI spouses
(partial r = .27, p=.001). No relationships were observed when examining only DSE spouses
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(ps>.25). There were no associations between changes in low-fat foods in the home and dietary
intake or weight losses in spouses.

The amount of exercise equipment in the home did not change significantly over time or in a
differential fashion between ILI and DSE homes (Table 4). Changes in the exercise home
environment were not associated with changes in physical activity or weight loss in spouses.

Discussion
This study is the first to document that behavioral weight loss treatment delivered to one spouse
has a clinically significant impact on the measured weight of the untreated spouse. Over a 1-
year period, we found that untreated spouses of participants randomly assigned to behavioral
weight loss intervention lost nearly 3% of their body weight compared to weight losses of less
than 0.25% in untreated spouses of participants randomly assigned to an enhanced usual care
condition. This pattern held true regardless of the spouses' gender or initial weight status. We
also found that spouses of the active intervention participants were more likely to achieve
clinically significant weight losses (≥ 5% of initial body weight) and were more likely to remain
at or below their starting weight than spouses of the DSE (control) group participants. Of the
measured variables, the weight control benefits appeared to be due primarily to dietary
modifications. Spouses of the ILI participants reported greater reductions in energy intake and
percent of energy from fat than control spouses and these changes were associated with weight
loss. While the weight losses of the spouses of the ILI participants were smaller than those
observed in their actively treated spouses, these benefits were obtained without the assistance
of a structured behavioral program.

Our findings are consistent with evidence from the cardiovascular disease and cancer
prevention literatures that health behavior interventions can have a ripple effect on the lipid
profiles,16 self-reported weights,18 and diets17-19 of untreated spouses. These prior
investigations, while intriguing, relied on retrospective self-report measures of weight change,
assessed only husbands or wives, and studied interventions that did not target weight loss. In
contrast, the present study explored the ripple effect within the context of a weight loss
intervention and measured weight at baseline and 1-year, assessing both husbands and wives.

The weight losses and dietary improvements observed in untreated spouses may have resulted
from untreated spouses emulating their partners' new health behaviors. Lending support to this
hypothesis is that changes in weight and fat intake were correlated between spouses. In addition,
spouses of ILI participants were more likely than spouses of DSE participants to engage in
dietary strategies recommended in behavioral weight control programs such as counting
calories and self-weighing, further supporting a modeling effect.

Improvements in untreated spouses may also have been prompted by healthier food cues in the
shared home environment. As expected, spouses of ILI participants reported a greater decrease
in the number of high-fat foods available in their homes and an increase in the number of low-
fat foods compared to spouses of control participants. Reduced availability of high-fat foods
was associated with greater reductions in energy intake and better weight losses in spouses,
underscoring the potential role home food cues play in weight control. Correlational studies
have found relationships between the types of food in the home and dietary intake;25, 28,29

however, this is the first study to report that a change in the home food environment is associated
with weight control benefits in untreated adults.

Unlike the dietary changes observed, spouses of ILI participants did not report more physical
activity than spouses of control participants over time. Intervention and control homes also did
not differ in the availability of exercise equipment and changes in the availability of exercise
equipment were not were not associated with weight loss or physical activity in spouses.
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Increasing physical activity may require more self-initiated behavior change than dietary
modifications, which perhaps occur passively in response to food cues. Additional research is
needed to determine what aspects of the home environment to modify to promote weight
control.

Limitations of this study include the use of self-report measures of the home environment.
Although we did not conduct independent observations of the home, there was good agreement
between participant and spouse reports. Another concern is that most households in this study
(70%) consisted only of the participant and spouse. Controlling for number of household
members did not affect our results; however, future research should explore the ripple effect
in homes with children. Effects on spouses may have been magnified in this study because all
participants had type 2 diabetes, perhaps creating added motivation for spouses to modify their
own eating and exercise habits. Also, many eligible couples declined participation in this
substudy. It may be that only the most supportive spouses were willing to enroll in this research,
perhaps further inflating the magnitude of effects in both ILI and DSE spouses. Moreover,
participants and spouses in this study were well-educated, with over 65% of untreated spouses
having attended at least some college. Replication of our findings in a non-medical and more
diverse sample is warranted. Randomized controlled trials are also needed to examine ways to
best engage spouses in weight loss treatment, particularly among weight loss participants who
indicate low levels of support from their marital partners.

A clear implication of this research is that by assessing only individual participants, the existing
literature on behavioral weight loss treatment may have underestimated the reach and cost
effectiveness of these interventions. While the potential negative influence of social ties on
weight status has been documented,9 this is the first study to provide objective evidence that
treating one spouse can have a beneficial, and clinically significant, impact on the weight of
the untreated spouse. This benefit was achieved without any additional cost to treatment
providers. From our examination of the shared home environment, it appears that assisting
individuals decrease the amount of high-fat food in their homes might promote the spread of
weight loss to spouses, and buffer against some of the weight gain typically observed after
marriage. Effective models for changing the home food environment exist30-33 but their impact
on untreated family members has yet to be assessed. More research is needed to determine how
best to utilize the social network of marriage and the shared home environment to influence
the weights and behaviors of both treated and untreated spouses.
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Figure 1.
Distribution of 1-year changes in percent weight among untreated spouses
Note: Dashed lines are used to indicate the percentages of spouses of ILI participants who
achieved 5% weight losses and the percentage of spouses of ILI participants who had no weight
gain.
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Table 1
Demographics of participants and untreated spouses by condition

Participants Untreated Spouses

ILI
N=188

DSE
N=169

ILI
N=188

DSE
N=169

Age 59.4±6.5 60.3±6.9 58.6±7.5 59.8±9.0

Gender (% Female) 45.7 40.8 54.8 59.2

Ethnicity (%Caucasian) 88.3 94.7* 89.4 93.5

Education (% attending some
college or more)

75.5 80.5 66.7 69.9

Baseline BMI (kg/m2) 36.3±5.9 35.3±5.4 31.0±6.2 30.1±6.0

BMI Status

 Normal weight (%) -- -- 17.0 23.1

 Overweight (%) 10.1 14.2 30.9 30.2

 Obese (%) 89.9 85.8 52.1 46.7

*
Significant difference between ILI and DSE participants, p=.033
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