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ABSTRACT 

Objective: The study aimed at investigating the lifetime prevalence of 22 self-harm behaviors in 

bariatric surgery candidates compared to community controls with obesity. Method: The Self-Harm 

Inventory (SHI) was administered to a pre-surgery group (PSG; n = 139, BMI 35+) and to an obese 

control group (OCG; n = 122, BMI 35+). Results: Group comparison of cumulative SHI scores indicated 

a trend towards less endorsed SHI-items in the PSG compared to the OCG (medianPSG  = 1.00, IQRPSG  = 

2.00, medianOCG  = 1.00, IQROCG  = 2.25, U = 7241, p = .033, η2 =  0.02). No significant group differences 

were found with regard to the rate of suicide attempts (12.4% vs. 9.4% for OCG and PSG). At least 

one type of lifetime self-harm behavior was admitted by 51.8% of the PSG and 63.9% of the OCG (χ2
(1) 

= 3.91, p = .048). The results of logistic regressions using Firth’s bias reduction method with at least 

one SHI item endorsed as dependent variable, group as categorical predictor (PSG as baseline), and 

age or BMI or PHQ-4 as continuous control variable indicated that only PHQ-4 had a positive effect 

on the odds ratio. Conclusion: The results suggest that self-harm (including suicidal attempts) is not 

more prevalent in bariatric surgery candidates than in community control participants with obesity. 

Further studies are needed to investigate self-harm in bariatric surgery patients, prior and following 

surgery, compared to non-operated patients with obesity. 
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Introduction 

Self-harm includes a broad range of direct and indirect self-damaging behaviors, regardless of 

their suicidal intent [1].  Direct self-harm refers to socially unaccepted, deliberate destruction of 

one’s own body tissue such as cutting, burning, scratching, or biting [2]. Indirect self-harm includes 

self-damaging behaviors such as engagement in risky and recklessness behaviors or abusive 

relationships, disordered eating, substance abuse, etc., they are also damaging to the self [2].  

A growing body of literature indicates alarming high rates of emergency visits and in-patient 

contacts due to deliberate self-harm, including suicide attempts, following bariatric surgery [3-11]. 

Data sources for most of these studies were national patient registers covering psychiatric and/or 

somatic inpatient contacts and incidences of emergency visits due to self-harm and suicide attempts. 

There is no doubt that these data are very useful to estimate the course of self-harm and suicide 

attempts prior and following bariatric surgery. Though, the data were not collected for research 

purposes and the outcome ‘emergency visits’ may have mirrored only a certain proportion of self-

harming events resulting in an underestimation of actual self-harm. 

Studies using detailed assessment of self-harm among bariatric surgery patients are still 

scarce. Sansone et al. [12] investigated a broad range of 22 lifetime self-harming behaviors in a group 

of 121 bariatric surgery candidates (104 women, 17 men) with an average age of 44.6 years and body 

mass index (BMI) ranging from 27.2 to 92.1 kg/m2 by means of the Self-Harm Inventory (SHI)  [1]. 

Almost half of the sample admitted at least one form of self-harm (46.3%), most frequently sexual 

promiscuity (22.3%), torturing oneself with self-defeating thoughts (20.7%), alcohol abuse (19.0%), 

and engaging in emotionally abusive relationships (16.5%). In terms of suicidality during the life span, 

9.1% of the patients admitted suicide attempts, and 9.1% acknowledged histories of overdoses [12]. 

Sansone et al. assumed that the prevalence rate of suicide attempts in this pre-bariatric surgery 

group exceeded the rate in the general population [12]. However, the study was limited by the lack 

of a community-based comparison group. 

The SHI was also used in a recent large-scale German population-based study (N = 2,507; age 

14 to 94 years; 55.5% women) [13]. In this study, the following rates of at least one self-harm 

behavior during the lifespan were assessed within BMI groups: underweight 40%, normal weight 

50%, overweight 46.3%, class 1 obesity 52.9%, class 2 obesity 60.8%, and class 3 obesity 57.8% (χ2 = 

12.96, df = 5, p = 0.024) [13]. Between-group comparisons showed that individuals with class 2 

obesity admitted more often any lifetime self-harm behavior than persons with underweight, normal 

weight, or overweight. With regard to continuous SHI total scores it appeared that the class 2 obesity 



Self-harm in obesity 
 

3 
 

group reported higher SHI scores than all groups with a lower BMI, and that the class 3 obesity group 

had higher SHI scores than the overweight group [13].  

The question arises, if patients seeking bariatric surgery suffer from equally or higher rates of 

self-harm than community controls with obesity. The present study aimed at addressing this 

question by comparing the lifetime prevalence of self-harm behaviors in bariatric surgery candidates 

and community control participants with obesity. In addition, current general psychopathology was 

assessed in both groups in order to adjust the analyses for this potential confounder. Based on 

previous studies reporting high psychiatric comorbidity  [14-17] and elevated rates of self-harm 

[5,12,18], including suicide attempts [6], in patients undergoing bariatric surgery, it was hypothesized 

that preoperative patients will admit more self-harm behaviors during the lifespan than control 

persons with obesity, and that higher frequencies of self-harm behaviors will be related to higher 

BMI in both groups.  

 

Participants and Methods 

Participants 

The prebariatric surgery group (PSG) was recruited within the routine preoperative psychiatric 

evaluation at Hannover Medical School between January and October 2015. Participation in the 

study was completely voluntary. The assessment was conducted by independent assessors who were 

not involved in the preoperative psychosomatic evaluation or in any kind of clinical routine. 139 

patients (59% of potential candidates for the study) aging between 18 and 63 years (77.7% women) 

gave written informed consent for participation in the study according to procedures approved by 

the institutional ethics committee of the Hannover Medical School. All patients had a BMI of 35+ 

(range 35.10-69.30 kg/m2). The majority (92.1%) suffered from class 3 obesity (BMI ≥ 40 kg/m2), and 

only 7.9% from class 2 obesity (35 kg/m2 ≤ BMI ≤ 39.99 kg/m2). 

Data from the community sample were collected between March and May 2015 with the 

assistance of a demographic consulting company (USUMA, Berlin, Germany. The sampling procedure 

is described in detail elsewhere [13]. It included three consecutive steps: in the first step, a grid of 

258 regional sampling areas was randomly selected from a roster of such non-overlapping grids that 

have been centrally assembled to enhance representativeness in stratified regional sampling in 

Germany. In the second step, a random procedure to select households of the respective area was 

implemented within all sampling areas. In the final step, one member of the selected household 
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fulfilling the inclusion criteria (age 14 or older, able to read and understand the German language) 

was sampled randomly in a pre-specified standardized manner. A first attempt was made for 4,844 

addresses. If not at home, a maximum of three attempts was made to contact the selected person. 

All subjects were visited by a study assistant who informed them about the investigation, obtained 

written informed consent, and presented them with the questionnaire. A total sample of 2,507 

participants provided valid information. For the current study, only data from participants within the 

same age range as the preoperative group (i.e. 18 to 63 years) and with BMI 35+ were selected, 

leaving a final obese community group (OCG) of 122 individuals (70.5% women) aging between 18 

and 63 year. BMI in this group ranged between 35.00 and 67.00 kg/m2, 69.7% of participants had 

class 2 obesity, and 30.3% had class 3 obesity.  

 

Measures 

Sociodemographic data, weight and height were self-reported. The validated German translation [13] 

of the SHI [1] was used to measure self-harm. The SHI starts with the instruction: “Please answer the 

following questions by checking either ‘Yes’ or ‘No’.”  Check ‘Yes’ only to those items that you have 

done intentionally, or on purpose, to hurt yourself.” Each item is preceded by the phrase: “Have you 

ever intentionally, or on purpose, …”. The SHI contains of 22 items that ask for lifetime history of 

engagement in self-harm behaviors  such as cutting oneself, scratching oneself, preventing wounds 

from healing, head banging, abusing alcohol, engaging in emotionally/sexually abusive relationships, 

etc. The questionnaire also includes one item assessing lifetime suicide attempts (Item #18: “Have 

you ever intentionally or on purpose attempted suicide?”). The total SHI score is determined by the 

number of endorsed items and may range from 0 to 22. Internal consistency coefficient for the SHI 

total score was α = .80 in the PSG, and α = .88 in the OCG. 

The 4-item Patient Health Questionnaire for Depression and Anxiety (PHQ–4) [19] was used 

to assess general psychopathology over the last two weeks. This ultra-short screening instrument 

consists of two core general anxiety disorder items and two core depression items assessing 

symptom frequencies. Responses are scored from 0 (“not at all”) to 3 (“nearly every day”). The total 

PHQ-4 score ranges from 0 to 12 (αPSG = .85, αOCG = .84). 

 

Data Analysis 
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Statistical analyses were conducted using IBM® SPSS® Statistics Version 24.0 (SPSS, Inc., Chicago, IL). 

Age, BMI, PHQ-4, and SHI scores were not normally distributed (i.e. significant Kolmogorov-Smirnov 

test, significant Shapiro-Wilk test). The following descriptive statistics were used to summarize 

sociodemographic variables and questionnaire results: frequency and percentage for categorical 

variables, and median and interquartile range (IQR) for continuous variables. Group differences (PSG 

vs. OCG) were examined with χ2-test for categorical variables and Mann-Whitney U Test for 

continuous variables. Eta squared (η2) was used as effect size (small effect η2 = 0.01, medium effect 

η2 = 0.06, large effect η2 = 0.14) [20]. Group differences in prevalence rates of any lifetime self-harm 

were examined using binary logistic regressions using Firth’s bias reduction method [21] with at least 

one SHI item endorsed as dependent variable, PSG vs. OCG as categorical predictor, and age, BMI, 

and PHQ-4 as continuous control variables. Relationships between variables were determined by 

calculating two-tailed Spearman’s rank-order correlations using the list-wise deletion of missing data 

option. The significance level for α was set at p < .01 in order to correct for multiple comparisons.  

 

Results 

On a bivariate level, in both groups SHI total scores were not correlated with age (PSG: rS = -0.14, p = 

.093; OCG:  rS = -0.02, p = .082) or BMI (PSG: rS = 0.16, p = .064; OCG:  rS = -0.05, p = .571), but with 

PHQ-4 scores (PSG: rS = 0.47, p < .001; OCG:  rS = 0.51, p < .001). The groups did not differ with respect 

to gender, but the PSG was on average younger (medianPSG = 40, IQRPSG = 16, medianOCG = 44, IQROCG 

= 22, U = 6582, p = .002), included more individuals with class 3 obesity (χ2
(1) = 106.57, p < .001), and 

exhibited higher psychological distress as measured with the PHQ-4 than the OCG (medianPSG  = 4, 

IQRPSG  = 4,  medianOCG  = 1, IQROCG  = 4, U = 4125, p < .001, η2 =  0.20).  

Group comparison of SHI total scores indicated a trend (by applying a significance level for α 

at p < .01) towards less endorsed SHI-items in the PSG compared to the OCG (medianPSG  = 1, IQRPSG  = 

2, medianOCG  = 1, IQROCG  = 2.25, U = 7241, p = .033, η2 =  0.02). At least one type of self-harm 

behavior during the lifespan was admitted by 72 patients of the PSG and 78 individuals of the OCG 

(51.8% vs. 63.9%, respectively, χ2
(1) = 3.91, p = .048). The results of logistic regressions using Firth’s 

bias reduction method [21] with at least one SHI item endorsed as dependent variable, group as 

categorical predictor (PSG as baseline), and age or BMI or PHQ-4 as continuous control variable (3 

separate models) indicated that only PHQ-4 had a positive effect on the odds ratio. Controlling for 

PHQ-4, the regression model showed an effect of group on the occurrence of at least on type of self-

harm behavior by a factor of 4.30 (CI 2.29 – 8.42, p < .001). For PHQ-4, a one unit increase in PHQ-4 
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resulted in an increase of the odds ratio by 38% (CI 6% –55%, p < .001).  The comparison between 

men and women within both groups did not indicate gender differences with respect to SHI total 

scores or to the prevalence of any lifetime self-harm (results not reported). 

The endorsed SHI items by group are presented in Table 1. In both groups, most SHI items 

were seldom endorsed. There were almost no group differences. Only “Losing a job on purpose” 

(item #17) was more often reported in the OCG than in the PSG. “Have you ever intentionally, or on 

purpose attempted suicide” (item #18) was endorsed by 13 preoperative patients and 15 community 

controls (9.4% vs. 12.4% for PSG and OCG). Of those persons, 10 preoperative patients and 14 

individuals of the OCG provided information on the number of suicide attempts, without significant 

group differences (medianPSG = 1.00, rangePSG 1-5 vs. medianOCG  = 1.00, rangeOCG  1-4, U = 65.50, p = 

.796, η2 = .003).  

(Table 1) 

 

Discussion 

Contrary to our prediction, bariatric surgery candidates tended toward less self-harm during the 

lifespan than community control participants with grade 2/3 obesity. While controlling the analyses 

for current psychological distress, the odds of any self-harm behavior (vs. no self-harm) were higher 

in the OCG in comparison to the PSG. One explanation for the unexpected finding could be that some 

preoperative patients may have withheld symptoms of self-harm or engaged in “impression 

management” due to concerns that the admission of self-harm (e.g. substance abuse, making 

medical situations worse, past suicide attempts) would negatively affect their surgery eligibility or 

social desirability. However, all patients have been assured that the current research data were 

collected independently of the surgery approval process and clinical care. An alternative explanation 

could be that although preoperative patients tended to less self-harm behaviors in general, they 

could have applied specific self-harm behaviors more frequently than community control 

participants. At least with regard to suicide attempts, however, the number of reported suicide 

attempts did not differ between the two groups. 

The group difference in endorsement rates of the SHI item “Have you ever lost a job on 

purpose” (higher rates in the OCG) is difficult to explain. It is possible that some participants 

misunderstood this item and gave an affirmative answer because they lost a job to escape from 

negative job-related experiences and not to intentionally hurt themselves. The high prevalence of 
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“torturing with self-defeating thoughts” (item #20) in both groups (40.1% and 38.8% for PSG and 

OCG, respectively) indicates a high level of depressive symptoms in people with obesity, which is in 

accordance with the literature concerning the link between obesity and depression [22]. In the same 

vein, our results suggest high rates of suicide attempts in both groups (9.4% and 12.4% for PSG and 

OCG, respectively) not differing from each other, and exceeding lifetime estimates in the population 

(e.g., 2.7% according to the World Mental Health Initiative) [23]. This finding echoes past results 

suggesting an elevated suicide risk in persons with extreme obesity [24-26]. Furthermore, the 

proportion of patients with past suicide attempts in the current preoperative sample (9.4%) was very 

close to that from an earlier preoperative group (9.1%) investigated by Sansone et al. [12].  

The major strength of the current study is that it provides information on a broad range of 

self-harm behaviors among bariatric surgery candidates in comparison to community control 

participants with BMI 35+. Nevertheless, there are several shortcomings that are to be considered 

when interpreting the results. The groups were not matched resulting in group differences (i.e. BMI, 

age) that might have biased the outcome. However, the results of logistic regressions suggest that 

apart from the effect of group, only PHQ-4 had a positive effect on the odds of any self-harm 

behavior (vs. no self-harm), while age and BMI did not influence the result. Future case control 

studies should investigate self-harm in bariatric surgery patients and matched non-operated patients 

with obesity to eliminate confounding. Furthermore, the present data are cross-sectional and cannot 

be used to establish causality between self-harm and other variables. Self-harm behaviors were 

assessed during the lifespan, whereas weight and height referred to the time of assessment. Past 

changes in BMI or weight cycling could not be taken into account. The BMI data are limited by self-

reports of weight and height and may therefore correlate more with perceived than with actual 

BMIs. However, studies in candidates seeking gastric bypass surgery [27] or patients following 

bariatric surgery [28,29] have revealed minimal discrepancies between reported and measured 

weight and height. In addition, all data are based on self-ratings and may not reflect true prevalence 

rates of self-harm. Last but not least, a selection bias has to be considered given that 41% of 

potential candidates for the study had rejected participation. 

 

Conclusion 

Overall, the findings of the present study do not support the assumption that bariatric surgery 

candidates suffer from more lifetime self-harm than individuals with class 2/3 obesity from the 
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community. Further studies are needed to investigate self-harm in bariatric surgery patients, prior 

and following surgery, compared to non-operated patients with obesity. 
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Table 1. Lifetime self-harm behaviors in the pre-surgery group (PSG, n = 139) and the obese control 

group (OCG, n = 122) as measured with the Self-Harm Inventory [1] 

 

Self-harm behaviors PSG OCG PSG vs. OCG 

 n (%) n (%) χ
2

(1) p
a 

1. Overdosed 6 (4.4) 8 (6.6) 0.56 .584 

2. Cut yourself 11 (7.9) 11 (9.0) 0.10 .825 

3. Burned yourself 1 (0.7) 3 (2.5) 1.30 .343 

4. Hit yourself 3 (2.2) 4 (3.3) 0.30 .709 

5. Banged your head 3 (2.2) 5 (4.1) 0.83 .479 

6. Abused alcohol 11 (7.9) 21 (17.4) 5.34 .024 

7. Driven recklessly 5 (3.6) 10 (8.2) 2.54 .181 

8. Scratched yourself 15 (10.8) 15 (12.4) 0.16 .702 

9. Prevented wounds from healing 8 (5.8) 10 (8.2) 0.60 .472 

10. Made medical situations worse 2 (1.4) 10 (8.3) 6.78 .015 

11. Been promiscuous 8 (5.8) 6 (4.9) 0.09 .791 

12. Set yourself up in a relationship to be rejected 2 (1.4) 6 (4.9) 2.61 .152 

13. Abused prescription medication 1 (0.7) 7 (5.7) 5.46 .028 

14. Distanced yourself from God as punishment 1 (0.7) 2 (1.7) 0.48 .600 

15. Engaged in emotionally abusive relationships 15 (10.9) 7 (5.8) 2.14 .182 

16. Engaged in sexually abusive relationships 5 (3.6) 9 (7.4) 1.80 .271 

17. Lost a job on purpose 21 (15.1) 46 (38.0) 17.75 < .001 

18. Attempted suicide 13 (9.4) 15 (12.4) 0.62 .548 

19. Exercised an injury 8 (5.8) 10 (8.3) 0.61 .471 

20. Tortured yourself with self-defeating thoughts 55 (40.1) 47 (38.8) 0.05 .899 

21. Starved yourself to hurt yourself 6 (4.3) 3 (2.5) 0.69 .508 

22. Abused laxatives to hurt yourself 0 3 (2.5) - - 
Note. 

a
Exact Fisher test, two-tailed 
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