Pre prints.org

Concept Paper Not peer-reviewed version

Resilience Selection: A Grave Potential
Bias in Clinical Trials

Milind Watve , Shunyaka P, Ashwini Keskar
Posted Date: 31 January 2025
doi: 10.20944/preprints202501.2344v1

Keywords: Clinical trial; randomization; inferential statistics

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/1226111

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 January 2025 d0i:10.20944/preprints202501.2344.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Concept Paper
Resilience Selection: A Grave Potential Bias in

Clinical Trials

Milind Watve *, Shunyaka P. and Ashwini Keskar

Independent Researcher, Pune India; shunyaka.0.p@gmail.com (S.P.); ashwinikeskar22@gmail.com (A.K.)
* Correspondence: E-1-8, Girija Shankar Vihar, Karve nagar, Pune 411052, India; milind.watve@gmail.com

Abstract: Physiological and psychological resilience has important implications for health, disease
and treatment. Resilience is shown to boost treatment compliance as well as response and thereby
reduce mortality. We consider the possibility that individuals having lower resilience are more likely
to discontinue treatment in response to side effects of a drug. In randomized control trials (RCT) if a
greater proportion of individuals discontinue from the treatment group than the control group, the
average resilience in the remaining treatment group would be greater. As a result, the frequency or
severity of adverse outcomes in the treatment group will be smaller than the control even when the
drug has no effect. This bias is more likely to be serious for drugs with more frequent and/or serious
side effects such as the GLP 1RAs. We suggest testable predictions of the resilience selection bias
hypothesis along with ways to quantify and correct for the bias in RCTs. Attempts to detect, measure
and correct for the resilience selection bias should be considered necessary for realistic evaluation of
drug action in a clinical trial.
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Clinical trials are designed with the intention of minimizing potential biases and confounding
factors and reflect the effect of treatment in comparison with appropriate control group(s).
Randomization, blinding and placebo control are the common practices used to minimize certain
kinds of biases. Nevertheless, there are other possible biases that these practices are insufficient to
arrest. It is necessary to identify them and design appropriate measures to minimize, if not eliminate,
them. It is possible that with appropriate data the biases can be corrected. Further even when biases
cannot be eliminated or corrected, knowing the possible biases, the contexts in which they arise and
their possible misleading effects on the inference need to be taken in to account. We will describe one
such bias that remains underappreciated so far and has the potential to mislead the inference
significantly.

In a typical clinical trial, there is a randomized group under the drug being examined along with
a placebo control group. For chronic diseases the treatment duration as well as follow up periods are
typically long during which some attrition in the number in both the groups is inevitable. The
attrition can be because of reasons unrelated to the treatment. Such drop outs are unlikely to
introduce a systematic bias in the results. However the drug is also likely to have some side effects of
varying severity and some individuals may quit because they cannot tolerate them. As a result, often
attrition in the treatment group is greater than that in the control group. This attrition is non-random
and thereby can partly negate the purpose and effect of randomization used in making the groups.

The Resilience Selection Bias Hypothesis:

Resilience is an identified factor in patient care and treatment. Although the definition of
resilience varies in a context specific manner, a generalized definition is the capacity to achieve
positive outcomes despite exposure to significant challenges. Resilience is a significant factor
affecting coping with side effects and treatment adherence (Richardson 2002). Individuals with lower
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level of resilience are more likely to withdraw from the treatment wing of the clinical trial because of
the side effects of the drug. If not complete withdrawal, they are less likely to be adherent to the
treatment and thereby short of fulfilling the treatment target (Faria et al 2014, Meraz et al 2023, Saedi
et al 2024). This is less likely to happen in the control group. This creates a potential bias. In life style
interventions, coping with side effects may not be a concern, but the necessary self control and
determination needs resilience. Furthermore it is also likely the ones who continue and comply with
the intervention boost their resilience further. As a result although initially the groups might be
randomized, after attrition, the treatment group has a greater probability of retaining more resilient
individuals than the control group. This systematically creates a difference in the average resilience.
Resilience is positively correlated with better treatment response and effectiveness for a number of
disorders examined (Kim et al 2019, Kennedy et al 2017, Udumyan et al 2019, Blanc et al 2020, Babic
et al 2020). Resilience helps in de-addiction (Alim et al 2012, Rogers and Leslie 2024). More resilient
individuals also have a lower cause specific as well as all cause mortality (Nishimi et al 2023, Zhang
et al 2024). Because of resilience selection, even when the treatment has no effect, the treatment group
may report smaller frequency and/or severity of the symptoms/adverse outcomes. The inability to
appreciate this bias may lead to a misleading belief in the efficacy of the drug (while there may not
be any), or lead to overestimate the effect.

Testable Predictions of the Resilience Selection (RS) Bias Hypothesis:

Having identified a potential source of bias, it is important to consider ways to detect the
presence of such bias. How can we examine whether such a bias is present in a given clinical trial and
whether it is serious enough to mislead the inference?

@ A provision for detection and correction of RS bias needs to be there in the design of the clinical
trial itself. Indices to quantify resilience have been used in specific contexts (Galvin et al 2021,
Sehgal et al 2021, Nova 2023). If an appropriate context specific index is available, resilience
should be estimated for every individual in the treatment as well control groups. After attrition,
it is possible to see whether there is systematic difference in the distribution of resilience scores.
It is also possible to see whether resilience is significantly related to the incidence or severity of
adverse events in both the groups. If it is seen to be significant, an attempt to correct the bias can
be made. The limitation of this approach is that currently there is heterogeneity in resilience
measurements (Ghulam et al 2022) and more research is needed to standardize and choose the
right index in the right context.

@y If follow up data are collected on the group that discontinued the treatment then qualitatively
the presence of RS bias can be detected as well as quantitatively a crude estimate of the possible
impact of RS bias on the results can be obtained by the following model.

Table 1. Variables used in the model.

Placebo control arm Treatment arm
Numbers recruited | Np Nt
Number of Event Rate | Number of Event Rate
individuals individuals
Continued Npc Rpc Ntc Rtc
Discontinued Npd Rpd Ntd Rtd
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We assume that in both the arms some individuals continue with the treatment (denoted by the
suffix ¢) and some discontinue (d) in the placebo (p) and treatment (t) arms. If some proportion of
individuals discontinue because of the treatment side effects, we expect Npd/Np < Ntd/Nt.

Assuming that discontinuation from the placebo group is for reasons independent of the
treatment, we expect the rate of the adverse event in both to be similar, i.e. Rpc =Rpd. If resilience bias
exists then it is expected that Rtd > Rpc. This inequality can be used as a testable prediction of
resilience bias as this difference will be independent of the treatment effect. If Rtd is not significantly
different from Rpc, the absolute risk reduction (ARR) will be given by Rpc — Rtc. But if significant bias
is detected, a corrected ARR can be calculated as

Rpc - (Rte.Ntc + Rtd.Ntd)/Nt.

@) Alternatively all results can be expressed on the intension to treat (ITT) basis, i.e.
ignoring whether the treatment was continued or discontinued, compliance or non-
compliance, treatment target achieved or unachieved, the group intended to be treated
should be considered as treated and compared with the intended control group. Unless
attrition is not too large, the difference will remain significant if the treatment is really
effective.

@vw Even when resilience scores are not maintained and follow up on the drop outs is not
available, some attempt to suspect RS bias is possible. Since resilience is a more
generalized phenomenon (Babic et al 2020), related to a wide diversity of conditions and
treatment effects, one should find lower frequencies in the treatment group for a
multiple, even unrelated outcomes. It should be easy to monitor this in the groups even
at a later stage for trials in which a provision for resilience data is not made from the
beginning. Finding favourable effects of the treatment on multiple (but not necessarily
all) unintended outcomes is a strong indicator, though not a proof, of RS bias.

« If the absolute risk reduction is greater than the absolute attrition difference i.e.

Rpc — Rtc > (Ntd/Nt — Npd/Np), the treatment can be safely concluded to be effective. For
example, if ARR is 10 % but the attrition difference is only 5%, resilience selection cannot
account for this difference and the treatment must be effective. The reverse is not
necessarily true, if the attrition difference is greater than ARR, it is not sufficient to
conclude that ARR is only a result of resilience selection.

) The RS bias hypothesis expects that in the long run, meta-analysis of several drug trials
will show a positive correlation between severity of side effects or proportion of
treatment drop outs and absolute risk reduction.

Using one or more of the testable predictions it should be possible to estimate how common and
how serious the RS bias is across different clinical trials. Also in future clinical trials it should be
possible to maintain the data necessary to detect and even correct RS bias, if any.

Re-Examining Some of the Recent Clinical Trials for the Possibility of RS Bias:

In one recently published clinical trial the data are indicative of RS bias. This trial is not of a drug
but of a diet regime that led to significant weight loss as compared to the control group (Lean et al
2024). The trial has certain parallels but also certain differences with the context that we described
above. Not involving any drug, there is no question of side effects. However, the diet regime was
very strict and we expect only individuals with high resilience to comply with it and reach the weight
loss and other targets. The paper gives data on the mortality and diabetic complications among the
target achieved and unachieved groups. If inability to achieve the target is at least partly because of
low resilience we can use some of the testable predictions above. The main success claimed by Lean
et al (2024) was that the group that achieved the weight loss target at one year by the treatment had
an incidence of major adverse diabetic events (MADE) of 12.8 % and the group not achieving the
target had 23 % (see table S9 in supplementary appendix of Lean et al 2024). This difference was
significant and the authors take it as evidence for the success of the treatment. But if we look at the
corresponding control group the incidences were 15.9 % for target achieved (presumably
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spontaneously) and 16.1 for non-achieved group and the difference was non-significant. Here we see
that the condition Rtd > Rpc is satisfied. This inequality was significant by chi square test (chi sq =
8.35, p < 0.05), but Rtc was not significantly different than the control group (chi sq = 1.35, NS). We
tested that going by ITT, no difference is seen between the control and intervention. The same pattern
was seen for other targets such as HbAIc or remission at 1 year. Wherever Lean et al (2024) claim that
the target achieved intervention group had significantly reduced incidence, it is seen to be
accompanied by increased incidence in the target unachieved group. This is very likely to be
resilience selection bias.

Further the RS bias is also likely to be potentially relevant to the GLP-1 RA drugs that have made
a sensational entry as promising anti-obesity drugs. Interestingly apart from weight loss, glucose
normalization and diabetic complications, GLP 1RAs are also being claimed to be effective in
preventing a wide variety of conditions (O’keefe et al 2024, Rivera et al 2024) including 10 different
types of cancers (Wang et al 2024), chronic kidney disease (Perkovic et al 2024) alcohol and other
drug abuse disorders (Wang et al 2024, Lahteenvuo et al 2025), Alzheimer’s disease (Wang et al 2024),
cardiovascular outcomes (Lincoff et al 2023), fertility (Pavli et al 2024), seizure and epilepsi (Sindhu
et al), sleep apnea (Malhotra et al 2024), Steatohepatitis (Loomba et al 2023), inflammatory bowel
disease (Gorelik 2024), Type 1 diabetes (Guyton et al 2019, Pasqua et al 2025) and all cause mortality
(Rivera et al 2024). The apparent effectiveness of the drugs against widely different end points is the
first suggestion (but not a proof) that RS bias may be at work.

In many of the GLP1 RA trials over 2 to 5 fold greater proportion of participants discontinued
in the treatment group as compared to the control (Qin et al 2024, Packer et al 2024, Ryan 2024).
Outside RCTs treatment adherence is reported to be less than 50% (Lassen et al 2024). The resilience
bias is therefore expected to be very strong for GLP 1RA drugs. Unfortunately there is no data on
resilience score, also no follow up on the dropouts seems to be available in these trials. Potentially it
should be still possible to collect follow up data on the drop outs. In the absence of such efforts the
results of GLP 1RA clinical trials should be considered inconclusive. The RS bias principle needs to
be applied to many other clinical trials for long term treatment aimed at preventing complications in
chronic conditions.

Limitations of the Concept:

As of today, the definition of resilience, the possible psychological and physiological
components, mechanisms and pathways are not clearly known (Lima et al 2023). But so is the case of
placebo. The mechanisms of placebo effect are also not clearly known, but still the effects are
demonstrable and accepted in designing the trial protocols as a routine. Resilience Selection bias
needs to be incorporated as another necessary routine in clinical trials to make the inferences more
robust.

The second limitation is that the indices for resilience measurement also need to be refined and
validated for context of the underlying types of disorders, treatment effect and side effects. Some
refinement of statistical methods is also needed on application of the RS bias correction. All this needs
research inputs but such developments are certainly possible in near future and crucial for increasing
the reliability of clinical trials.

References

1.  Alim, T. N., Lawson, W. B., Feder, A., lacoviello, B. M., Saxena, S., Bailey, C. R., Greene, A. M., & Neumeister, A.
(2012). Resilience to meet the challenge of addiction: psychobiology and clinical considerations. Alcohol research :
current reviews, 34(4), 506-515.

2. Babi¢é, R., Babi¢, M., Rastovié, P., Curlin, M., Simié, J., Mandié, K., & Pavlovi¢, K. (2020). Resilience in Health and
llness. Psychiatria Danubina, 32(Suppl 2), 226-232.


https://doi.org/10.20944/preprints202501.2344.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 January 2025 d0i:10.20944/preprints202501.2344.v1

5 of 7

3.  Blanc, J., Seixas, A., Donley, T., Bubu, O. M., Williams, N., & Jean-Louis, G. (2020). Resilience factors,
race/ethnicity and sleep disturbance among diverse older females with hypertension. Journal of affective
disorders, 271,255-261. https://doi.org/10.1016/i.jad.2020.03.148

4. Faria, D. A., Revoredo, L. S., Vilar, M. J., & Eulalia Maria Chaves, M. (2014). Resilience and treatment adhesion in
patients with systemic lupus erythematosus. The open rheumatology  journal, 8, 1-8.
https://doi.org/10.2174/187431292014012700

5. Galvin, J. E., Kleiman, M. J., Chrisphonte, S., Cohen, 1., Disla, S., Galvin, C. B., Greenfield, K. K., Moore, C., Rawn,
S., Riccio, M. L., Rosenfeld, A., Simon, J., Walker, M., & Tolea, M. 1. (2021). The Resilience Index: A Quantifiable
Measure of Brain Health and Risk of Cognitive Impairment and Dementia. Journal of Alzheimer's disease :
JAD, 84(4), 1729-1746. https://doi.org/10.3233/JAD-215077

6.  Ghulam, A., Bonaccio, M., Costanzo, S., Bracone, F., Gianfagna, F., de Gaetano, G., & lacoviello, L. (2022).
Psychological Resilience, Cardiovascular Disease, and Metabolic Disturbances: A Systematic Review. Frontiers in
psychology, 13, 817298. https://doi.org/10.3389/fpsyg.2022.817298

7. Gorelik, Y., Ghersin, 1., Lujan, R., Shlon, D., Loewenberg Weisband, Y., Ben-Tov, A., Matz, E., Zacay, G., Dotan,

1., Turner, D., & Bar-Yoseph, H. (2024). GLP-1 analog use is associated with improved disease course in

inflammatory bowel disease: a report from the Epi-IIRN. Journal of Crohn's & colitis, jjae160. Advance online

publication. https://doi.org/10.1093/ecco-jcc/jjael60

8. Guyton, J., Jeon, M., & Brooks, A. (2019). Glucagon-like peptide 1 receptor agonists in type 1 diabetes
mellitus. American journal of health-system pharmacy : AJHP : official journal of the American Society of Health-
System Pharmacists, 76(21), 1739—1748. https://doi.org/10.1093/ajhp/zxz179

9. Kennedy, B., Fang, F., Valdimarsdottir, U., Udumyan, R., Montgomery, S., & Fall, K. (2017). Stress resilience and
cancer risk: a nationwide cohort study. Journal of epidemiology and community health, 71(10), 947-953.
https://doi.org/10.1136/jech-2016-208706

10. Kim, G. M., Lim, J. Y., Kim, E. J., & Park, S. M. (2019). Resilience of patients with chronic diseases: A systematic
review. Health & social care in the community, 27(4), 797-807. https://doi.org/10.1111/hsc.12620

11. Léhteenvuo, M., Tiihonen, J., Solismaa, A., Tanskanen, A., Mittendorfer-Rutz, E., & Taipale, H. (2025). Repurposing
Semaglutide  and  Liraglutide  for  Alcohol  Use  Disorder. JAMA  psychiatry, 82(1),  94-98.
https://doi.org/10.1001/jamapsychiatry.2024.3599

12.  Lassen, M. C. H., Johansen, N. D., Modin, D., Catarig, A. M., Vistisen, B. K., Amadid, H., Zimmermann, E., Gislason,
G., & Biering-Serensen, T. (2024). Adherence to glucagon-like peptide-1 receptor agonist treatment in type 2 diabetes
mellitus: A nationwide  registry  study. Diabetes,  obesity &  metabolism,26(11),  5239-5250.
https://doi.org/10.1111/dom.15872

13. Lean, Michael EJ, Leslie WS, Barnes AC et.al. 5-year follow-up of the randomised Diabetes Remission Clinical Trial

(DIiRECT) of continued support for weight loss maintenance in the UK: an extension study. The Lancet Diabetes &
Endocrinology, 2024, 12, 233-246.

14. Lima, G. S., Figueira, A. L. G., Carvalho, E. C., Kusumota, L., & Caldeira, S. (2023). Resilience in Older People: A
Concept Analysis. Healthcare (Basel, Switzerland), 11(18), 2491. https://doi.org/10.3390/healthcare11182491

15.  Lincoff, A. M., Brown-Frandsen, K., Colhoun, H. M., Deanfield, J., Emerson, S. S., Esbjerg, S., Hardt-Lindberg, S.,
Hovingh, G. K., Kahn, S. E., Kushner, R. F., Lingvay, 1., Oral, T. K., Michelsen, M. M., Plutzky, J., Tornge, C. W.,
Ryan, D. H., & SELECT Trial Investigators (2023). Semaglutide and Cardiovascular Outcomes in Obesity without
Diabetes. The New England journal of medicine, 389(24), 2221-2232. https://doi.org/10.1056/NEJMo0a2307563

16. Loomba, R., Abdelmalek, M. F., Armstrong, M. J., Jara, M., Kjer, M. S., Krarup, N., Lawitz, E., Ratziu, V., Sanyal,
A. ], Schattenberg, J. M., Newsome, P. N., & NN9931-4492 investigators (2023). Semaglutide 2-:4 mg once weekly
in patients with non-alcoholic steatohepatitis-related cirrhosis: a randomised, placebo-controlled phase 2 trial. The
lancet. Gastroenterology & hepatology, 8(6), 511-522. https://doi.org/10.1016/S2468-1253(23)00068-7

17. Malhotra, A., Grunstein, R. R., Fietze, 1., Weaver, T. E., Redline, S., Azarbarzin, A., Sands, S. A., Schwab, R. J.,
Dunn, J. P., Chakladar, S., Bunck, M. C., Bednarik, J., & SURMOUNT-OSA Investigators (2024). Tirzepatide for
the Treatment of Obstructive Sleep Apnea and Obesity. The New England journal of medicine, 391(13), 1193-1205.
https://doi.org/10.1056/NEJMo0a2404881



https://doi.org/10.20944/preprints202501.2344.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 January 2025 d0i:10.20944/preprints202501.2344.v1

6 of 7

18. Meraz, R., McGee, J., Ke, W., & Osteen, K. (2023). Resilience mediates the effects of self-care activation and hope
on medication adherence in heart failure patients. Research in nursing & health, 46(3), 323-335.
https://doi.org/10.1002/nur.22312

19. Nishimi, K., Biirgin, D., & O'Donovan, A. (2023). Psychological resilience to lifetime trauma and risk for

cardiometabolic disease and mortality in older adults: A longitudinal cohort study. Journal of psychosomatic
research, 175, 111539. Advance online publication. https://doi.org/10.1016/j.jpsychores.2023.111539

20. NovaT. (2023) A guide to measure resilience. https://resiliencei.com/blog/a-guide-to-measuring-resilience.

21. O'Keefe, J. H., W.G. Franco and E.L. O'Keefe, Anti-consumption agents: Tirzepatide and semaglutide for treating
obesity-related diseases and addictions, and improving life expectancy, Progress in Cardiovascular Diseases (2024),
https://doi.org/10.1016/i.pcad.2024.12.010

22. Packer, M., Zile, M. R., Kramer, C. M., Baum, S. J.,, Litwin, S. E., Menon, V., Ge, J., Weerakkody, G. J., Ou, Y.,
Bunck, M. C., Hurt, K. C., Murakami, M., Borlaug, B. A., & SUMMIT Trial Study Group (2024). Tirzepatide for
Heart Failure with Preserved Ejection Fraction and Obesity. The New England journal of medicine,
10.1056/NEJMoa2410027. Advance online publication. https://doi.org/10.1056/NEJMoa2410027

23. Pasqua, M. R., Tsoukas, M. A., Kobayati, A., Aboznadah, W., Jafar, A., & Haidar, A. (2025). Subcutaneous weekly
semaglutide with automated insulin delivery in type 1 diabetes: a double-blind, randomized, crossover trial. Nature
medicine, 10.1038/s41591-024-03463-z. Advance online publication. https://doi.org/10.1038/s41591-024-03463-z

24. Pavli, P, Triantafyllidou, O., Kapantais, E., Vlahos, N. F., & Valsamakis, G. (2024). Infertility Improvement after
Medical Weight Loss in Women and Men: A Review of the Literature. International journal of molecular
sciences, 25(3), 1909. https://doi.org/10.3390/ijms25031909

25.  Perkovic, V., Tuttle, K. R., Rossing, P., Mahaffey, K. W., Mann, J. F. E., Bakris, G., Baeres, F. M. M., Idorn, T.,
Bosch-Traberg, H., Lausvig, N. L., Pratley, R., & FLOW Trial Committees and Investigators (2024). Effects of
Semaglutide on Chronic Kidney Disease in Patients with Type 2 Diabetes. The New England journal of
medicine, 391(2), 109—-121. https://doi.org/10.1056/NEJMoa2403347

26. Qin, W., Yang, J., Deng, C., Ruan, Q., & Duan, K. (2024). Efficacy and safety of semaglutide 2.4 mg for weight loss
in overweight or obese adults without diabetes: An updated systematic review and meta-analysis including the 2-year
STEP 5 trial. Diabetes, obesity & metabolism, 26(3), 911-923. https://doi.org/10.1111/dom.15386

27. Richardson, G.E. The metatheory of resilience and resiliency. J. Clin. Psychol. 2002, 58, 307-321.

28. Rivera, F. B., Cruz, L. L. A., Magalong, J. V., Ruyeras, J. M. M. J., Aparece, J. P., Bantayan, N. R. B., Lara-Breitinger,

K., & Gulati, M. (2024). Cardiovascular and renal outcomes of glucagon-like peptide 1 receptor agonists among

patients with and without type 2 diabetes mellitus: A meta-analysis of randomized placebo-controlled trials. American
Jjournal of preventive cardiology, 18, 100679. https://doi.org/10.1016/j.ajpc.2024.100679

29.  Rogers A. and Leslie F. (2024) Addiction neurobiologists should study resilience. Addiction Neuroscience 11, 100152.

30. Ryan, D. H., Lingvay, I., Deanfield, J., Kahn, S. E., Barros, E., Burguera, B., Colhoun, H. M., Cercato, C., Dicker,
D., Horn, D. B., Hovingh, G. K., Jeppesen, O. K., Kokkinos, A., Lincoff, A. M., Meyhéfer, S. M., Oral, T. K., Plutzky,
J., van Beek, A. P., Wilding, J. P. H., & Kushner, R. F. (2024). Long-term weight loss effects of semaglutide in obesity
without diabetes in the SELECT trial. Nature medicine, 30(7), 2049-2057. https://doi.org/10.1038/s41591-024-
02996-7

31. Saedi, F., Dehghan, M., Mohammadrafie, N. et al. Predictive role of spiritual health, resilience, and mental well-being
in treatment adherence among hemodialysis patients. BMC Nephrol 25, 326 (2024). https://doi.org/10.1186/s12882-
024-03768-8

32. Sehgal, P., Ungaro, R. C., Foltz, C., lacoviello, B., Dubinsky, M. C., & Keefer, L. (2021). High Levels of
Psychological Resilience Associated With Less Disease Activity, Better Quality of Life, and Fewer Surgeries in
Inflammatory Bowel Disease. Inflammatory bowel diseases, 27(6), 791-796. https://doi.org/10.1093/ibd/izaal96

33. Silvia Fernanda Cal, Lis Ribeiro de S4, Maria Eugénia Glustak & Mittermayer

Barreto Santiago | (2015) Resilience in chronic diseases: A systematic review, Cogent
Psychology, 2:1, 1024928, DOI: 10.1080/23311908.2015.1024928

34. Sindhu, U., Sharma, A., Zawar, 1., & Punia, V. (2024). Newer glucose-lowering drugs reduce the risk of late-onset
seizure and epilepsy: A meta-analysis. Epilepsia open, 9(6), 2528-2536. https://doi.org/10.1002/epi4.13091



https://doi.org/10.20944/preprints202501.2344.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 January 2025 d0i:10.20944/preprints202501.2344.v1

7 of 7

35. Udumyan, R., Montgomery, S., Fang, F., Valdimarsdottir, U., & Fall, K. (2019). Stress Resilience in Late Adolescence
and Survival among Cancer Patients: A Swedish Register-Based Cohort Study. Cancer epidemiology, biomarkers &
prevention : a publication of the American Association for Cancer Research, cosponsored by the American Society of
Preventive Oncology, 28(2), 400-408. https://doi.org/10.1158/1055-9965.EPI1-18-0451

36. Wang, L., Xu, R., Kaelber, D. C., & Berger, N. A. (2024). Glucagon-Like Peptide 1 Receptor Agonists and 13 Obesity-
Associated Cancers in Patients With Type 2 Diabetes. JAMA network open, 7(7), 2421305.
https://doi.org/10.1001/jamanetworkopen.2024.21305

37. Wang, W., Volkow, N. D., Berger, N. A., Davis, P. B., Kaelber, D. C., & Xu, R. (2024). Association of semaglutide
with reduced incidence and relapse of cannabis use disorder in real-world populations: a retrospective cohort
study. Molecular psychiatry, 29(8), 2587-2598. https://doi.org/10.1038/s41380-024-02498-5

38. Zhang, A., Zhou, L., Meng, Y., Ji, Q., Ye, M., Liu, Q., Tan, W., Zheng, Y., Hu, Z., Liu, M., Xu, X., Karlsson, I. K.,
Hagg, S., & Zhan, Y. (2024). Association between psychological resilience and all-cause mortality in the Health and
Retirement Study. BMJ mental health, 27(1), €301064. https://doi.org/10.1136/bmjment-2024-301064

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.


https://doi.org/10.20944/preprints202501.2344.v1

