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Abstract

Background—This study evaluated the social environment of bariatric surgery patients in the
preoperative period.

Methods—~Forty bariatric surgery patients (mean = 46.2 + 11.2 years), 35 adult cohabitating
family members (mean = 45.2 + 12.7 years), and 15 cohabitating children (mean = 11.5 + 3.6
years) were recruited from a large rural medical center. Adult participants (patients and family
members) completed height, weight, body composition, blood draws, and physical activity
assessments (accelerometry), as well as eating behavior and social support inventories before the
patient underwent bariatric surgery. Child participants completed demographic, height, and weight
assessment only.

Results—Over 90 % of adult family members were overweight or obese (body mass index
(BMI) 225 kg/m2, as were 50 % of children (BMI percentile =85 %). More than one third
(37.1 %) of family members met the criteria for moderate to severe insulin resistance. Physical
activity measured by accelerometry was moderately correlated between the patient and adult
family members (= 0.46, p=0.023). Bariatric surgery patients reported high levels of social
support from their family members on multiple social support measures.

Conclusions—Many family members of bariatric surgery patients also lived with obesity and
related comorbidities, and demonstrate high sedentary behavior. However, patients reported high
levels of support from family members, including support in following a healthy diet and engaging
in physical activity. Engaging families in behavior change may help bariatric surgery patients and
their families to become healthier.
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Introduction/Purpose

Individuals with obesity (body mass index (BMI) =30 kg/m?) tend to have family members
that also live with obesity [1-4]. Couples display similar BMIs [5] that trend together over
time [6]. When one spouse participates in behavioral [7] or surgical [8, 9] weight loss
treatment, the other may also experience reductions in weight. Children with obese parents
are more likely to live with obesity [1], which may relate to modeling, shared environments,
and genetics [2-4]. In one study [10], an individual’s risk of obesity increased by 57 % if a
friend developed obesity, suggesting a “contagion of obesity” within social networks. While
some studies found similar social network effects [11], others were less conclusive [12].

The Main Effect Model [13] proposes that social support influences health through positive
effect, self-worth, and modeling of behavior. Bariatric surgery patients are required to
implement numerous behavioral and dietary changes [14]. Adherence to this regimen is
paramount to maximize weight loss. Under this model [13], behavior change following
surgery may be influenced by social support.

The social environment of bariatric surgery patients and the role of family in postoperative
outcomes are not yet well understood. The studies or reviews evaluating social support
suggest that previous research is limited by non-validated questionnaires [15, 16] or small
samples [17, 18], or studied gastric banding only [19]. Findings are inconsistent, with some
reporting an association between support and postoperative outcomes [20, 21], and others
reporting no such connection [17, 18, 22-24]. Three studies [8, 9, 25] indicated that patients’
family members also live with overweight or obesity. However, how family dietary and
physical activity behaviors support or hinder behavior change in bariatric surgery patients
remains largely unexplored.

Given the shared home environment, patients’ cohabitating family members could benefit
from the positive behavioral and environmental changes associated with bariatric surgery.
One study [26] found that postoperative mothers modeled healthy eating more frequently for
their children than preoperative mothers. Conversely, families could negate positive behavior
change in patients if they engage in unhealthful behaviors or are unsupportive. A better
understanding of the family environment of bariatric surgery patients could provide insight
into how this environment influences outcomes. The aim of this pilot, observational study
was to obtain a comprehensive assessment of the family environment of bariatric surgery
patients, including the health and health behaviors of adult family members residing with
patients, the weight of their children, and the amount and type of social support perceived by
patients before surgery.

Materials and Methods

We recruited 40 adult bariatric surgery patients and their cohabitating adult family members
(= 35) and/or children (n = 15) from the bariatric surgery program of a rural medical center
from March 2013 to January 2015. Research staff introduced the study to patients during
their preoperative behavior classes. All adult participants provided written informed consent.
Children provided written consent and parental consent was provided as well. Surgical
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candidacy criteria served as eligibility criteria for patients. Non-surgical adults were
included if they lived with a participating bariatric surgery patient and were =18 years old.
Children were eligible if they lived with a bariatric surgery patient and were 5-16 years old.
We excluded participants who reported pregnancy, planned pregnancy, or lactation, or had
embedded electronic medical devices.

Study procedures were administered preoperatively. Adults were compensated $100 and
completed questionnaires separately. Children were not compensated and participated in
height and weight measurements only. This study was approved by the health system’s
Institutional Review Board.

Anthropometric Measures

Weight was measured to the nearest 0.1 kg and height to the nearest 0.1 cm.

Demographics and Medical History

Baseline demographic and medical information were collected through the electronic
medical record (EMR) and a questionnaire.

Physical Activity (Adults)

Patients and adult family members were provided instructions and asked to wear an
accelerometer (ActiGraph® GTX3, ActiGraph Corp., Pensacola, FL) for seven consecutive
days. Accelerometers provide valid and reliable quantification of physical activity and
sedentary behaviors in normal weight to obese adults [27]. Data were downloaded using the
low-frequency extension and analyzed using Actilife Version 6.12.0 (ActiGraph Corp.,
Pensacola, FL). Prior to analysis, data were screened for wear time using the Choi algorithm
[28]. A minimum of 10 h of valid wear time was required to count as a valid wear day.
Participants were included in the analyses if they had four or more valid wear days [29].
There were 28 dyads that had accelerometer files and three dyads were excluded due to
insufficient valid wear days. We used the axis-1 counts per minute (CPM) to differentiate
time spent in sedentary (<100 CPMs), light-intensity (100-2019 CPMs), and moderate to
vigorous (=2020 CPMs) physical activities (sedentary, LPA, moderate to vigorous physical
activity (MVPA)) and are presented as minutes per day of total accumulation [30]. We also
present the MVPA data as minutes per week spent in bouts lasting 10 min or greater.

Eating Behavior (Adults)

Patients and adult family members completed the Eating Inventory (EI) [31], a 51-item
questionnaire assessing cognitive control of eating (a= 0.92), disinhibition (a= 0.91), and
hunger (a= 0.85).

Social Support (Adults)

Perceived social support in bariatric surgery patients was assessed using the Social Support
for Healthy Behaviors scale [32], a 48-item questionnaire assessing social support for diet
and exercise (Cronbach’s a = 0.69-0.80) validated in individuals seeking to make healthful
behavior change. Answers are on a Likert scale ranging from “almost never” to “almost
always,” with eight sub-scales (support/sabotage) (a = 0.61-0.91) [32]. Patients completed
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the Medical Outcomes Study (MOS) social support survey [33], a questionnaire assessing
types of social support: emotional/informational, tangible, affectionate, and positive social
interactions. Answers were provided in a Likert scale ranging from “none of the time” to “all
of the time.” The MOS was created for use in individuals with chronic health conditions
[33].

Lipids, Insulin, and Glucose (Adults)

Blood samples were obtained after an overnight fast (12 h) from patients and their adult
family members. Lipid panels were conducted on Roche “P” modular instruments using
Roche reagent. Total and HDL cholesterol and triglycerides were measured enzymatically
and LDL cholesterol calculated by Freidwald calculation. Seven milliliters of blood were
drawn. Fasting plasma glucose was measured using a spectrophotometric (colorimetric)
method, and fasting insulin measured using the electrochemiluminescence method. Diabetes
was a fasting glucose >125 mg/dL, fasting serum >17 ml/U/L, or as diagnosed in the
medical record. Impaired fasting glucose was defined as =100 mg/dL or as diagnosed in the
medical record. Homeostasis Model Assessment (HOMA) was calculated to assess insulin
resistance [34] and values greater than three used as markers of insulin resistance.
Dyslipidemia was an LDL >150 mg/dL, HDL <40 mg/dL, cholesterol >200 mg/dL,
triglycerides >150 mg/dL, or as a diagnosis in the medical record.

Body Composition (Adults)

Body composition was assessed using air displacement plethysmography [35, 36] by
BodPod® (COSMED, Chicago, IL).

Statistical Analyses

Descriptive statistics characterized the sample and surveys. Independent samples #tests
compared eating scale means between patients and family members. Physical activity and
body composition differences between patients and family members were analyzed using
paired ttests. Significance levels were p < 0.05.

Results
For adult family members, all but one participant (adult child) was a spouse or partner of a
bariatric surgery patient. Three of the 15 children were from the same family. Sample
characteristics are in Table 1. Of the 55 families approached to participate, 40 agreed
(72.7 %).

Weight
In adult family members, 91.3 % (Table 1) lived with overweight or obese (body mass index
>25 kg/m?), as were 50 % of children (BMI percentile =85 %) [37].

Comorbidity

In adult family members, 31 % had elevated fasting glucose (=100 mg/dL, Table 1), 37.1 %
had moderate to severe insulin resistance based on the HOMA calculation (>3 mass units),
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23 % had elevated triglyceride levels (=150 mg/dL), and 43 % had low HDL levels (<40 mg/
dL).

Body Composition

Table 2 presents the results of air displacement plethysmography assessment of body
composition in a subset of bariatric surgery patients and their adult family member (n= 32
dyads). Three dyads did not complete body composition assessments (8.5 %). Patients had
significantly higher body weights, percent body fat, and total fat than their adult family
members (all p < 0.05) but most adult family members were also obese by percent body fat
standards [38].

Physical Activity

Table 3 presents the quantitative measurements of physical activity and sedentary behavior
in a subset of bariatric surgery patients and their adult family members (7= 25 dyads; n= 28
dyads completed accelerometry but three dyads were excluded from analyses due to
insufficient wear time, or 10.7 %). There were no differences between patients and family
members for sedentary time, low-intensity physical activity, or moderate to vigorous
physical activity (MVPA) (all p> 0.05). Overall, patients and their family members spent
~60 % of their time sedentary, with minimal time spent in MVPA.. Finally, the axis-1 activity
counts per minute of the patients demonstrated a moderate positive correlation (r= 0.46, p=
-0.023) with their family members’ axis-1 activity counts per min (Fig. 1). Axis-2 counts
were significant, though axis-3 and vector magnitude were not significantly associated
between patients and family members.

Social Support

Patients (n7= 40) reported high social support (mean=85.5+17.4, Table 4). Affectionate
support (i.e., show of love, hugs) was rated highest (mean= 96.9+58.1) followed by positive
social interactions (i.e., someone to have fun/relax with, mean=85.6+20.7). Patients reported
high social support from family members for healthy diet (mean =3.3 +0.8) and physical
activity (mean=3.1+0.8) behaviors, and endorsed lower levels of sabotage regarding healthy
eating (mean = 2.0 £ 0.6) and physical activity (mean =2.0 +£0.5, Table 4).

Eating Behaviors

On the ElI, patients (7= 40) reported mean + SD cognitive control of 14.6 £+ 4.5,
disinhibition 8.6 + 3.5, and hunger 5.1 £+ 4.5. Overall, adult family members (7= 35, all
weight categories) reported mean * SD cognitive control of 9.0 + 4.8, disinhibition of 6.5
+ 4.0, and hunger of 3.2 + 4.4. Patients reported significantly higher cognitive control (=
5.21, p<0.001) and greater disinhibition (£=2.51, p=0.01) compared to adult family
members.

In adult family members with obesity only (7= 21) and patients, there were no differences
(o> 0.05) in disinhibition (7.0 £ 4.0 versus 8.6 + 3.5, respectively) or hunger ratings (3.0
+ 4.6 versus 5.1 + 4.5).
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Conclusion

This is the first study to describe the family environment of bariatric surgery patients by
assessing a combination of social support and weight-related health measures, eating
behaviors, and physical activity in cohabitating family members. Over 90 % of adult family
members were overweight or obese, over one third met criteria for moderate to severe
insulin resistance, and almost one quarter had elevated triglycerides. Moreover, 50 % of
patients’ children lived with overweight or obesity. Most male adult family members were
obese by percent body fat standards, as were female adult family members. While patients
had more body fat than family members, most patients were women, who typically have
more body fat than men. Several studies [8, 9, 25, 39, 40] also evaluated the weight of
patients’ family members and similarly found high rates of obesity. Collectively, our
findings indicate that bariatric surgery patients’ family members also live with overweight
and obesity, and in our study, many lived with obesity-related comorbidities.

Patients and their adult family members demonstrated a high degree of time spent in
sedentary behaviors, with little time spent in 10-min bouts of MVPA (over 8.5 h per day in
sedentary behaviors). Berglind and colleagues [39] recently reported that bariatric surgery
patients spent over 7 h per day in sedentary behaviors. We observed that patients and their
adult family members spent about 35-40 min per week in 10-min bouts of MVVPA, which is
slightly higher but remains consistent with the recent observations [39].

Patients reported higher cognitive control but greater disinhibition compared to their adult
family members (all weights). Preoperative patients are in the process of learning about the
postoperative diet and are asked to lose weight, which is likely reflected in their higher
cognitive control scores. Patients’ higher disinhibition scores compared to family members
suggests that they may still experience some loss of control, but eating behavior change can
take time to adopt and sustain. Of note, adult family members living with obesity reported
eating behaviors that were comparable to patients, including disinhibition and sensitivity to
hunger. Future studies could evaluate the potential benefit of working with family members
with obesity to better manage disinhibition and hunger.

Patients perceived high levels of social support, including support in making healthy diet
choices and in being physically active. When compared to overweight and obese participants
of a behavioral weight loss program [41], our patients’ ratings of family support for healthy
eating and physical activity were 43 and 35 % higher, respectively. Patients in our study
reported particularly high levels of affection in their social relationships. Compared to
individuals with other health conditions [33], our patients reported 17 % higher average
emotional/informational social support, 22 % higher tangible support, 31 % higher
affectionate support, and 23 % higher positive social interactions. Patients may have over-
reported levels of support to portray a positive image before surgery, but were informed that
answers would not be reviewed by their providers. Finally, participating families may be
more supportive of each other than families who declined. Future studies could explore
differences between participating families versus those that decline, as well as the impact of
families on bariatric surgery outcomes.
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Our study has several limitations. Our sample was predominantly White and may not reflect
families of other races. The sample size was small to assess the feasibility of recruiting
families and our data were collected preoperatively only. Future studies could follow
patients over time to evaluate the impact of social support and familial dietary and activity
patterns on weight loss, as well as changes in social support and familial health behaviors.
To date, three studies [8, 9, 40] have examined changes in weight in spouses of bariatric
surgery patients, with mixed results. Two studies [9, 39] found that obese spouses
experienced reductions in weight, while a third [40] found that many obese spouses gained
weight and postulated that spouses may consume the patients’ leftover food.

A family-based intervention for bariatric surgery patients and their families could be a novel
avenue for obesity treatment. Walters-Bugbee and colleagues [26] found that postoperative
mothers modeled healthy eating for their children, suggesting that patients’ behavioral
changes have the potential to impact their families. Most adult family members in our study
were overweight or obese and lived a largely sedentary lifestyle, but appeared engaged in
helping the patient adopt behavioral changes. Bariatric surgery patients may be more
motivated to implement and sustain healthful changes if supported by family members also
making healthy changes. Approaching this type of obesity intervention using a family-
systems framework [42] extends the reach of surgical weight loss interventions beyond the
patient, leverages the motivation of a patient seeking bariatric surgery, and targets the home
environment to promote behavior change.
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Association in physical activity measured as counts per minute between patients and adult
family members (7= 25 dyads)
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Bariatric surgery patients (n = 40)

Adult family members (n = 35)

Children (n = 15)

Age (years), M (SD)
Sex (%)
Female
Male
Race/ethnicity (%)
White
Black
Other/not reported
Ethnicity (%)
Hispanic
Marital status
Married
Single
Divorced/separated
Living as married/other
Education
High school/GED
1-2 years college
4-year college
Postgraduate
Height (cm), M (SD)
Weight (kg), M (SD)
BMI (kg/m?), M (SD)
BMI zscore, M (SD)
BMI percentile, M (SD)
Weight category (%)¢
Normal
Overweight
Obese
Fasting glucose (mg/dL), M (SD)
Fasting insulin (mg/dL), M (SD)
HOMAZ (mass units)
Cholesterol (mg/dL)
HDL
LDL
Triglycerides (mg/dL)

46.2 (11.2)

77.5%
225%

95.0 %
25%
25%

25%

80.0 %
5.0%
75%
75%

57.5%
20.0 %

15.0 %
7.5%

167.5 (9.9)
132.8 (26.0)
47.4(9.2)
N/A

N/A

100 %
101.1 (25.1)
19.3 (12.9)
5.0 (4.6)

183.8 (31.0)
45.2 (12.0)

109.8 (25.5)
144.3 (55.6)

45.2 (12.7)

28.6 %
71.4%

97.1%
29%

29%

77.1%
114 %
8.6 %
29%

60.0 %
20.0 %
11.4%
8.6%

172.0 (7.6)
102.9 (31.6)
34.8 (11.4)
N/A

N/A

8.7%
31.3%
60.0 %
102.5 (26.8)
13.5 (10.4)
37(34)

181.3 (32.1)
53.8 (22.6)

103.8 (32.6)
118.2 (72.9)

11.5 (3.6)

46.7 %
53.3%

93.3%
6.7 %

13.3%

N/A

N/A

151.7 (19.6)
56.8 (22.2)
N/A
13(0.7)
85.7 (13.1)

50.0 %
12.5%
37.5%
N/A

aFor adults: normal = BMI < 25 kg/mz, overweight = BMI 25-29.9 kg/mz, obese = 30+ kg/m2 . For children, BMI percentile for overweight = 85—

94.9 %, obese = 95 % or higher
b

HOMA calculation = (glucose x insulin)/405. Glucose values were missing for /7= 2 patients and lipids for 7= 3 patients
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Table 2

Height, weight, and air displacement plethysmography body-derived measures of body composition

Bariatric surgery patient (n =32)  Adult family member (n=32) pvalue
Age 489 (11.2) 45.6 (12.5) 0.34
Female (%) 75 25 -
Height (cm) 168.8 (9.3) 172.3 (7.7) <0.0001
Weight (kg) 130.5 (22.7) 97.0 (22.7) <0.0001
Body fat (%) 50.8 (7.2) 35.8 (11.1) <0.0001
Body fat (kg) 66.8 (17.2) 35.9 (16.4) <0.0001
Fat free mass (kg) 67.8 (12.2) 61.1(16.4) 0.48

Data are presented as mean (SD)
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Accelerometer-derived measures of time spent in sedentary activity, low-intensity activity (LPA), and

Table 3

moderate to vigorous physical activity (MVPA)

Physical activity Bariatric surgery patient (n =25)  Adult family member (n =25) pvalue
Sedentary (min/day) 525 (104) 520 (123) 0.85
LPA (min/day) 317 (84) 332 (108) 0.55
MVPA (min/day) 20 (21) 24 (17) 0.34
MVPA (min/week) 10-min bouts 35 (70) 42 (70) 0.68
Sedentary (%) 61 (10) 59 (13) 0.56
LPA (%) 37(9) 38 (12) 0.68
MVPA (%) 2(2) 32 0.36
Axis-1 counts per minute (CPM) 289 (125) 329 (140) 0.16

Page 13

Sedentary (<100 CPM), LPA (100-2019 CPM), MVPA (>2020 CPM); CPM were adjusted for wear time using the Troiano algorithm. Data are

presented as mean (SD)
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Table 4

Perceived social support reported by treatment-seeking populations [41]

Page 14

Bariatric surgery (n =
40, present study) mean
(SD) (1-5)

Behavioral weight
loss (n = 267) [41]
mean (SD) (1-5)

Chronic health
conditions (n = 2987)
[33]

Social support for healthy behaviors scales [32, 41]
Support from family for healthy eating

Sabotage from family for healthy eating

Support from family for physical activity

Sabotage from family for physical activity

Medical Outcomes Study (MOS) social support survey
[33]

Emotional/informational support
Tangible support

Affectionate support

Positive social interactions

Overall support index

3.3(0.8)
2.0 (0.6)
3.1(0.8)
2.0 (0.5)

Scaled score * (SD) (0-
100)

815 (18.5)
85.2 (17.1)
96.9 (58.1)
85.6 (20.7)
85.5 (17.4)

2.3(0.8)
2.2(0.8)
2.3(0.8)
2.3(0.8)

Scaled score ¥ (SD) (0-
100)

69.6 (25.5)
69.8 (28.5)
73.7 (28.3)
69.8 (26.0)
70.1(24.2)

*
Scaled score = 100 x (observed mean — minimum possible score)/(maximum possible — minimum possible)
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