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Abstract

The United States is facing an alarming and increasing obesity epidemic. Stress is associated with 

obesity, but specific longitudinal effects of life trauma on weight gain have not been assessed. 

Here we examined if life trauma and chronic stress predicted weight gain while also measuring 

the impact of body mass index (BMI). Life trauma and chronic stress were assessed with the 

Cumulative Adversity Interview (CAI). Weight and BMI were captured repeatedly over a two-year 

period. Results show significant increases in weight gain over time. Individuals with obesity (IOb) 

reported significantly higher levels of life trauma at the onset compared to overweight (IOw) and 

lean individuals (Il). Greater numbers of trauma events were associated with increased weight gain 

for both IOb and IOw but not for Il. Increased chronic stress was not consistently associated with 

weight gain over time. Current findings suggest the need to address trauma coping, especially in 

vulnerable individuals to prevent greater weight gain and curb obesity-related health outcomes.
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Introduction

The United States is currently facing an obesity epidemic, with predicted obesity rates rising 

to 51% by the year 2030.1 Factors contributing to obesity and weight gain are multiple 

and not clearly understood. Life traumas, or exposure to actual or threatened death, serious 

injury, or sexual violence,2 and chronic stressors, or repeated uncontrollable and upsetting 

events,3 are highly prevalent experiences.4 Prior research implicates life trauma and chronic 
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stress as risk factors for obesity,5-11 as they are associated with metabolic and appetite 

changes.12,13 However, longitudinal studies to identify those most susceptible to the effects 

of stress on weight gain are rare.

Previous work supports some evidence of childhood and life trauma on weight gain,14,15 

but longitudinal effects and the concurrent cumulative impact of body mass index (BMI), 

a standardized measure of obesity,16 have not been considered. Similarly, chronic stress, 

like life trauma, has also been associated with greater wanting of high fat foods and 

weight gain12,17,18 but not in all studies. These findings suggest that further prospective 

and longitudinal effects of life trauma and chronic stress on weight gain are needed.

Consideration of current BMI as a specific vulnerability factor in assessing the effects of life 

trauma and chronic stress is important, as higher weight alters stress, reward and metabolic 

biology in ways that may impact weight gain.19 Proposed theories suggest that individuals 

with obesity (IOb; i.e. those with a BMI of 30 kg/m2 or higher) may confuse the effects 

of stress with hunger cues, relative to how lean individuals (Il) process these cues, leading 

to increased future weight.20 IOb demonstrate alterations in hypothalamic pituitary adrenal 

(HPA) axis activity,21 which has been associated with increased eating, obesity and weight 

gain,18,19,22 supporting the model of weight-related adaptations in stress and metabolic 

processes that may in turn drive overeating and weight gain.19 IOb may also be more 

prone to external and emotional eating,23 which can be triggered in stressful situations.24 

Despite the potential impact of present weight on future weight gain, only one study to our 

knowledge considered a baseline BMI interaction in conjunction with chronic stress25 and in 

fact saw an effect such that men with higher BMI and chronic stress at the onset experienced 

greater weight gain. Therefore, the purpose of the current study was to assess the effects 

of life trauma and chronic stress on weight gain over a prospective two-year period, and 

to investigate BMI as a potential moderator of these relationships. In congruence with past 

literature demonstrating that trauma and chronic stress affect weight gain, we hypothesized 

that life trauma and chronic stress would predict weight gain, and more so for those with 

higher weight, i.e., IOb and overweight individuals (IOw) relative to Il.

Methods

Participants

Community adults with a mean age of 27.68 ± 6.72 years, who were 53.6% female, and 

42.0% Caucasian, 31.9% African American, and 26.1% other races (N=138) recruited from 

the greater New Haven community in Connecticut via advertisements in local newspapers 

and flyers at nearby churches/community centers participated in the study. Participants 

were eligible if they were between the ages of 18 and 45 years and were able to read 

and write English. Exclusion criteria were the following: current use of or dependence 

on any psychoactive drug, including nicotine, diagnosis of a current psychotic disorder or 

current psychiatric symptoms requiring immediate attention, presence of any significant 

medical condition, current use of any medication for any medical condition, use of oral 

contraceptives, peri and post-menopausal status, history of a hysterectomy, and pregnancy or 

lactation.
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Procedure

Potential participants underwent a phone screening to determine initial eligibility. All 

interested eligible participants completed two Intake appointments to provide informed 

consent (during the first appointment) and baseline information (during both appointments, 

following consent). Baseline information included questions about medical, psychiatric, 

and drug use history, as well as collecting height and weight measurements, and urine 

drug testing. Participants then began the ‘Study Period,’ within 6 weeks following Intake, 

where they completed stress and metabolic assessments and additional stress provocation 

sessions.26 Participants were then scheduled for follow-up weight assessments every six 

months over a two-year period. Participants were paid for their study participation at each 

stage of the experiment. The Yale University Institutional Review Board approved all study 

procedures.

Measures

Demographics—Demographic measures of age, gender, race and ethnicity, drug use, 

education and medical/psychiatric history were assessed using a structured demographics 

interview.

Physical Health Functioning—Participants underwent a breath alcohol test (Intoximeter 

Alco-Sensor FST®) and urine toxicology (EZ Key Cup®) screening to confirm alcohol 

sobriety at the time of assessment and ensure that participants were not using illicit drugs. 

The research nurse completed a physical health assessment and cleared participants as 

healthy for study participation.

Body Mass Index (BMI)—Height and weight were measured multiple times and with 

multiple tools to ensure completeness and accuracy. BMI group was determined based 

on intake measurements. BMI was calculated using the standard;16 i.e. dividing weight 

in kilograms by height in meters squared (weight (kg) / height (m)2). Weight was then 

measured at the end of the Study Period and at each of the four follow-up assessments over 

the two-year period.

Life Trauma and Chronic Stress—Life trauma events and chronic stress scores were 

assessed with the Cumulative Adversity Interview (CAI).27 The Life Trauma subscale 

consists of 34 items that asks whether participants have experienced events such as “a 

serious accident, injury, or illness that was life threatening or caused long-term disability” 

and any other traumatic events not specifically asked about. Life trauma scores indicated the 

number of traumatic events endorsed by the participant. Overall Cronbach’s reliability of the 

Life Trauma Scale was good (Cronbach’s α = 0.72)

The Chronic Stress subscale consists of 62 items related to ongoing life problems and 

sources of stress, including social and interpersonal, familial, and financial difficulties 

(Cronbach’s α = 0.76). Participants were asked to rate if statements such as “too much 

is expected of you by others,” were “not true,” “somewhat true,” or “very true.” For items 

that were somewhat true or very true, participants provided information on how long the 
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event was ongoing. Chronic stress scores reflected a sum of the statements that participants 

endorsed as somewhat or very true.

Supplemental Table 1 provide an overview of trauma and chronic stress events endorsed in 

the current sample.

Follow Up and Weight Gain—Measured weight at Intake was subtracted from measured 

weight at Study Period and at each follow-up assessment time point. Overall rates of follow 

up with participation in at least one follow-up assessment across the two-year period was 

89.9%, with average attendance at each follow-up timepoint being 82.6% at 6 months, 

74.6% at 12 months, 68.8% at 18 months and 63.8% at the 24 month assessment period. 

These follow-up participation rates are similar to or slightly better than those reported in 

other studies.28,29

Data Analysis—All analyses were conducted in R version 3.6.1. To consider differences 

between BMI groups at baseline measures, generalized linear models for continuous 

outcomes and Fischer’s exact tests for categorical outcomes were employed. Linear mixed 

effects models30 with a random intercept were used to examine whether there was an effect 

of life trauma or chronic stress on weight change. Model residuals were assessed to ensure 

that criteria for normality were met. Exploratory mediational analyses for the effects of 

trauma and chronic stress on weight gain were conducted using the Lavaan package.31

Results

Demographic and Individual Characteristics

Table 1 provides demographic information for our sample. No race or gender differences 

were seen between the BMI groups. However, congruent with the general population, IOb 

and IOw were significantly older than Il (F(2,135)=4.57, p <.02). Participants who missed 

any timepoint did not significantly differ from those who completed all time points on an 

any baseline demographic and stress measures (p’s > 0.05).

The number of life trauma events significantly differed by BMI group (F(2,135) = 4.88, p 
< 0.01), such that IOb displayed significantly higher life trauma scores (mean = 7.32 SEM 

= 0.73) than IOw (mean = 5.41, SEM = 0.51, p < 0.02) and Il (mean = 5.04, SEM = 0.41, 

p < 0.01). IOw and Il showed no significant difference from one another (p = 0.61). There 

were no significant differences in chronic stress scores by BMI group (p = 0.29), however, 

patterns of results were similar to those of the life trauma scores (see Figures 1a and 1b).

Overall Changes in Weight

Overall, participants gained weight over two years (F(4, 402) = 7.96, p < 0.001). Patterns of 

weight change did not differ by BMI group (BMI: p = 0.68) nor by BMI group over time 

(Time x BMI: p = 0.64). Participants gained 4.57 lbs by 24 months across BMI groups (see 

Figure 2).
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Life Trauma by BMI and Time Effects

A significant main effect of time (F(4, 389) = 6.06, p < 0.001) and a significant life trauma 

by BMI interaction (F(2, 127) = 4.67, p < 0.02) was observed, such that, across all time 

points, more life trauma events led to a significant increase in weight for IOb (b = 3.06, 

SE = 1.04, p < 0.01) and a trending increase for IOw (b = 2.41, SE = 1.31, p < 0.07). The 

effect was non-significant for Il (p = 0.18). Furthermore, a significant three way interaction 

between life trauma x BMI group x time was observed (F(8, 389) = 1.99, p < 0.05). More 

life trauma events significantly predicted more weight gain in IOb at 12 months (b = 3.64, 

SE = 1.46, p < 0.02), trending at 18 months (b = 2.61, SE = 1.46, p < 0.08) and significantly 

at 24 months (b = 6.46, SE = 1.52, p < 0.001). Life trauma significantly predicted weight 

gain in IOw at 24 months (b = 4.66, SE = 1.94, p < 0.02). There were no significant 

associations between life trauma and weight change in Il (p’s > 0.1) (see Figures 3a and 3b).

Chronic Stress by BMI and Time Effects

A significant main effect of time (F(4, 390) = 9.18, p <0.001) but no other significant main 

effects or two-way interactions (p’s > 0.35) were present. A significant three-way interaction 

between chronic stress, BMI group, and time was found (F(8, 391) = 2.31, p < 0.02). 

The source of the three-way interaction was that while no significant relationships between 

chronic stress and weight changes for Il or IOw at any time point (p’s > 0.12) was observed, 

IOb showed a variable relationship such that higher chronic stress scores predicted weight 

gain at trending levels at 6 months (b = 2.92, SE = 1.66, p < 0.08) and predicted weight loss 

at the 18 month mark (b = −4.1, SE = 1.78, p < 0.03; See Figure 4).

Exploratory Analysis: Life Trauma, Chronic Stress, and Weight Interaction or Mediation

An exploratory mediation analysis using the Lavaan package was also conducted to better 

understand if chronic stress may contribute to the relationship between life trauma and 

weight gain in the final timepoint (24 months). These analyses revealed a significant 

relationship between trauma and weight change (b = 0.93, p < 0.02) and trauma and chronic 

stress (b = 0.42, p < 0.01), but no significant mediational effect of chronic stress on the 

relationship between life trauma and weight change (b = −0.03, p > 0.88). This suggests 

chronic stress was not a relevant mediator of life trauma effects on weight change. An 

exploratory moderation of the conjoined effects of life trauma and chronic stress on weight 

change, controlling for age, gender and BMI, was also completed. No significant three way 

interaction between life trauma, chronic stress, and time or between life trauma and chronic 

stress was seen (p’s > 0.15).

Discussion

The current study assessed the effects of life trauma and chronic stress over a longitudinal 

two-year period in a community cohort of young and middle-aged adults in the 18-45 age 

group range. Findings indicated that participants generally gained weight regardless of BMI 

group. This is not surprising given the increasing levels of obesity in the United States and 

that people tend to put on weight with age, particularly so when the average age of the 

sample represents young adults.1,18,32 Furthermore, IOb at intake reported a significantly 

greater number of traumatic events relative to the IOw and Il. Prior research supports this 
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effect as presence of early life trauma is associated with an increased likelihood of obesity 

later in life.5,6,33,34 For example, in a nationally representative sample of US men and 

women, those with a history of childhood maltreatment were at increased risk for obesity 

in adulthood.35 Chronic stress may be linked to increased desire for high calorie foods (and 

thus higher weight) as well.36 However, we saw no BMI differences in baseline chronic 

stress levels (as depicted in Figure 1b). Weight gain due to chronic stress may depend on 

the intensity of the chronic stressor 36,37 as well as the duration. Not accounting for this 

variability may help to understand these null findings.

Remarkably, we found a significant interaction of life trauma with BMI as well as a three-

way interaction of life trauma with BMI and time. More specifically, a greater number of 

traumatic events was associated with more weight gain in IOb and IOw while no such 

relationship was present in Il. Since IOb had a significantly greater number of traumatic 

events at the onset, it is possible that their baseline obesity is both a consequence of and 

a vulnerability factor for the effects of life trauma on weight gain. The effects of weight 

gain associated with trauma appeared by 12 months for IOb and 24 months for IOw. The 

non-significantly greater number of life trauma events for IOw may explain why these 

effects took longer to appear in this group. Our finding that trauma and high BMI can impact 

weight gain later is congruent with current literature. In one recent population based sample, 

childhood trauma and obesity predicted adulthood obesity.35 Trauma itself may also confer 

vulnerability to weight gain for two main reasons. First, trauma events, by definition, are 

severe stressors, and stress is linked to greater emotional eating38 and weight gain directly.39 

For instance, women who had experienced intimate partner violence (a type of trauma 

included in our assessment as well) showed a significant increase in BMI over 5 years 

relative to women who had not.39 Second, when individuals undergo traumatic experiences, 

they are more likely to experience comorbid problems and illnesses later in life such as 

body image issues,40 low self-esteem,41 depression,42 and anxiety.43 These psychological 

difficulties may contribute to weight gain in and of themselves44-46 and, although not 

specifically studied here, were likely present in our general population based sample.

Finally, while we saw no significant main effect of chronic stress, it too interacted with BMI 

and time in predicting future weight gain. Il and IOw showed no significant relationship. 

However, IOb showed a variable relationship with chronic stress over time, with a trending 

positive relationship 6 months after the Study Period and a significant negative relationship 

after 18 months. Congruent with our findings at 6 months, men in a cohort based study 

showed increased weight gain when they had higher BMI at the onset and experienced 

greater job strain (one facet of chronic stress that went into our assessment as well).25,28 

There is also evidence to suggest that the effect of stress may become more pronounced over 

time, congruent with our delayed weight change findings.47 Increased weight gain due to 

chronic stress may be seen in IOb rather than IOw or Il as stress is thought to accentuate 

weight gain in already socially and metabolically vulnerable individuals.48 The negative 

association at 18 months may be attributable to several factors. For instance, the chronic 

stressors experience in our sample may have ranged in intensity, as extremely intense 

chronic stressors are linked with weight loss/restrained gain in animal literature8,49 and 

mixed weight changes in human literature.50-54 Individual differences in affect, cognitive 

demands, and coping strategies employed may moderate the effects of stress on weight 

Fogelman et al. Page 6

Behav Med. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



gain.53 It is also possible that the chronic stress prevalent at intake had resolved by the later 

time periods, and that this resolution may actually have positive effects on health.55 Taken 

together, our variable findings over time highlight the importance of frequently assessing 

intensity and timing of chronic stress when considering impacts on weight, and while not 

specifically assessed in our study, may represent an explanation for findings in our sample.

The current study had several limitations. First, we had a modest sample of young to 

mid-life adults, and thus the current findings may not generalize to samples of men and 

women with a broader age range. While we accounted for gender in all analyses, specific 

sex and gender factors will also need to be considered in future studies, as some studies 

suggest that men may be more vulnerable to the effects of chronic stress on weight gain.56 

Also, participants did not have current medical conditions, and thus, the current findings 

may not be applicable to those groups with current stress-related and obesity-related medical 

illnesses. On the other hand, this study had several strengths in investigating the role of 

life trauma and chronic stress on prospective weight gain. First, this study provided a 

longitudinal design following participants over the course of two years, allowing for a 

more robust assessment of weight fluctuations. Second, we used in laboratory measures 

rather than self-reported weight. This was important as self-report methodologies tend to 

underestimate weight.57 Third, we recruited community-based healthy participants, thereby 

increasing the generalizability of the current findings. Finally, unique to many previous 

studies, we considered the impact of life trauma and chronic stress on weight gain in the 

context of initial baseline BMI in our analyses. This is important as existing weight patterns, 

even those existing as early as childhood, can predict adulthood weight.58

Conclusions

Our study is the first to our knowledge to identify life trauma and current BMI as key 

vulnerability factors impacting prospective weight gain over time in community adults. 

These findings suggest that obesity prevention programs could benefit from specific trauma-

related interventions designed to prevent weight gain, particularly in individuals with higher 

weights who may be more vulnerable for subsequent weight gain.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
a. Significantly higher life trauma events in IOb compared to IOw and Il. Il = Lean 

individuals. IOw = Overweight individuals. IOb = Individuals with obesity. BMI = Body 

mass index. *p < .05. **p < .01

b. No significant differences in chronic stress by BMI group. Il = Lean individuals. IOw = 

Overweight individuals. IOb = Individuals with obesity. BMI = Body mass index.
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Figure 2. 
Significant increases in weight change over the course of the study. Timeframes represent 

change from Baseline intake to the Study Period (6 weeks post intake), and 6, 12, 18, and 

24 months post study period. Il = Lean individuals. IOw = Overweight individuals. IOb = 

Individuals with obesity. BMI = Body mass index. On average, participants gained 0.44 ± 

3.60 pounds during the study period, 0.74 ± 9.95 pounds at 6 months, 1.99 ± 10.80 pounds 

at 12 months, 4.19 ± 10.46 pounds at 18 months, and 4.57 ± 12.61 pounds at 24 months.
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Figure 3. 
a. Higher life trauma events predicted greater weight gain in those with higher weight. 

Higher life trauma predicts increased weight change in IOb, at trending levels in IOw, but 

not in Il group. Il = Lean individuals. IOw = Overweight individuals. IOb = Individuals with 

obesity. BMI = Body mass index. ^p < .1. **p < .01.

b. Higher life trauma predicted greater weight gain in IOw and IOb over specific time 

periods. Il = Lean individuals. IOw = Overweight individuals. IOb = Individuals with 

obesity. ^p < .1. *p < .05. ***p < .001.
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Figure 4. 
Higher chronic stress predicts variable weight gain over time for IOb. Il = Lean individuals. 

IOw = Overweight individuals. IOb = Individuals with obesity. ^p < .1. *p < .05.
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Table 1

Baseline descriptive statistics of total sample and by BMI class

Total (N = 138) Il (N = 56) IOw (N = 44) IOb (N = 38)

Gender

Female 74 (53.6) 26 (18.8) 23 (16.7) 25 (18.1)

Male 64 (46.4) 30 (21.7) 21 (15.2) 13 (9.4)

Race and Ethnicity

Caucasian 58 (42.0) 24 (17.4) 18 (13.0) 16 (11.6)

African American 44 (31.9) 11 (8.0) 17 (12.3) 16 (11.6)

Other 36 (26.1) 21 (15.2) 9 (6.5) 6 (4.3)

Age* 27.68 (6.72) 25.64 (5.11) 29.06 (7.16) 29.08 (7.63)

BMI*** 27.03 (4.77) 22.65 (1.98) 27.27 (1.72) 33.21 (2.57)

Life Trauma** 5.78 (3.70) 5.04 (3.05) 5.41 (3.39) 7.32 (4.49)

Chronic Stress 10.22 (5.47) 9.63 (5.63) 9.98 (5.14) 11.39 (5.56)

Note. BMI = Body Mass Index (kg/m2). For all categorical variables, totals and percentages of totals are listed. Means and standard deviations are 
listed for all continuous variables.

*
p <.05,

**
p <.01,

***
p < .001
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