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Abstract 

Fecal incontinence (FI) is a common problem among the elderly, affecting their quality of life. 
Identifying reliable biomarkers like Apolipoprotein A (Apo-A) could improve management 
strategies, as its anti-inflammatory properties may help predict the severity of FI. This study 
aims to assess Apo-A as a lipid biomarker for predicting the severity of fecal incontinence, 
using the Fecal Incontinence Severity Index (FISI) for measurement. This cross-sectional study 
involved 93 elderly participants at Bina Bhakti Nursing Home, who exhibited varying FI levels. 
The severity was evaluated using the FISI, while serum lipid profiles were analyzed to measure 
Apo-A levels. We assessed Apo-A’s predictive ability for FI severity through the area under the 
curve (AUC) from the receiver operating characteristic (ROC) curve. The state variable was set 
at 0 on the FISI scale, indicating the absence of FI. The AUC for Apo-A was found to be 0.631, 
with a p-value of 0.031, indicating that higher Apo-A levels are significantly linked to the 
absence of fecal incontinence. Apo-A is a promising biomarker for predicting FI severity, 
although its predictive capacity is limited. Future studies should investigate combining Apo-A 
with other inflammatory markers to enhance prediction accuracy. 
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INTRODUCTION 
Fecal incontinence (FI) refers to the involuntary loss of control over bowel movements, significantly 
affecting an individual’s quality of life. It is estimated to affect 7-15% of the general population. 
(Dexter et al., 2024) A comprehensive review and meta-analysis of 80 studies, encompassing data 
from 548,316 individuals, revealed that FI is more common among older adults aged 60 and above, 
with a global prevalence of 9.3% (95% CI, 6.6%–12.0%). This rate is nearly double that observed in 
younger individuals, with a prevalence of 4.9% (95% CI, 2.9%–6.9%). Older adults are 1.75 times 
more likely to experience FI than their younger counterparts (OR, 1.75; 95% CI, 1.39–2.20). (Mack 
et al., 2024) 

Fecal incontinence can have a profound impact on individuals, leading to both physical and 
emotional challenges. Physically, it can cause recurring infections, skin ulcers, and scarring, while 
emotionally, it often results in social anxiety, behavioral difficulties, isolation, and a loss of self-
esteem. These challenges can create guilt and shame that further diminish the quality of life. Among 
older adults, the high prevalence of FI significantly affects their overall well-being, contributing to 
increased rates of illness and even mortality. (Bharucha et al., 2017; Jamieson et al., 2017; 
Loganathan et al., 2021; Rajindrajith et al., 2021) Among its leading causes are surgical procedures, 
such as internal sphincterotomy and fistulotomy, which are responsible for 35–45% of cases. 
However, FI often arises from other factors, including severe constipation leading to fecal 
impaction, overuse of laxatives, diarrhea, cognitive decline, aging-related changes, and 
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neuromuscular conditions like autonomic neuropathy in older adults. (Akhtar & Padda, 2005; 

Lumban Gaol et al., 2024) 
Chronic inflammation can also significantly contribute to the development of fecal 

incontinence in older adults, primarily by weakening the anal sphincter muscles and surrounding 
tissues. Persistent inflammation in the anorectal area can gradually damage these structures, 
worsening the condition. Apolipoprotein A (Apo-A), known for its anti-inflammatory and 
antioxidant properties, plays a key role in regulating inflammation. When Apo-A levels are 
particularly low, it is often linked to systemic inflammation and metabolic issues, which can 
intensify localized inflammation in the anorectal region. This increased inflammation hampers 
tissue healing and further compromises the sphincter, raising the risk of fecal incontinence in 
elderly individuals. (Barter et al., 2004; Daniil et al., 2011; Georgila et al., 2019; Sirniö et al., 2017; 
Vuilleumier et al., 2013) 

High levels of Apo-A play a vital role in protecting against fecal incontinence by supporting 
several key processes. Apo-A helps control chronic inflammation, reduces oxidative stress, and 
promotes the health of blood vessels, nerves, and tissues, all of which are essential for maintaining 
the strength and function of the anorectal region. It works by preventing the activation of 
macrophages and lowering the production of proinflammatory cytokines like TNF-α, IL-6, and IL-1β, 
factors that can weaken the anal sphincter and surrounding tissues. Apolipoprotein A also blocks 
the NF-κB signaling pathway, a major driver of inflammation, which helps reduce immune cell 
activity and further tissue damage. These protective effects are particularly critical for older adults, 
who are more vulnerable to fecal incontinence. (Patel et al., 2010; Tao et al., 2024; Vuilleumier et 
al., 2013) 

There hasn't been much research discussing Apo-A levels in the blood as a biomarker 
predictor of fecal incontinence in the geriatric population in Indonesia. Our study aims to explore 
the potential of Apo-A as a predictive biomarker for this condition. By identifying its role, we hope 
to contribute to strategies that prevent or minimize the risk of fecal incontinence in older 
individuals, ultimately improving their quality of life and well-being. 
 
METHODS 
Research Design and Sampling 
This research applied a cross-sectional design as an analytical observational study conducted in May 
2024. A total of 93 elderly residents at Bina Bhakti Nursing Home were examined using total 
sampling. These participants exhibited varying levels of fecal incontinence severity and met the 
established inclusion and exclusion criteria. Eligibility for inclusion required participants to be at 
least 60 years of age and to consent to interviews. Exclusions applied to individuals who lacked 
cooperation or who could not understand the Indonesian language. 

 
Research Variables and Instruments  
The research variables comprise two components: apo-A and fecal incontinence. Apolipoprotein A 
levels from venous blood were analyzed using an immunoturbidimetric method for measuring Apo-
A in serum works by detecting changes in turbidity when Apo-A interacts with specific antibodies. 
Blood is collected after an overnight fast and the serum is separated through centrifugation. The 
serum is then mixed with a reagent containing antibodies that bind to Apo-A, forming complexes 
that make the solution cloudy. This turbidity is measured using a specialized analyzer and the Apo-
A levels are determined by comparing the results to a standard calibration curve. (Riepponen et al., 
1987) 

Fecal incontinence was determined with the Fecal Incontinence Severity Index (FISI) 
questionnaire, a widely used assessment tool to identify symptoms of fecal incontinence in older 
adults. This questionnaire assesses the severity of fecal incontinence by examining four common 
types of leakage experienced in affected populations: gas, mucus, liquid stool, and solid stool. The 
frequency of these leakage events is categorized into five levels ranging from one to three times 
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per month to once or twice per week or day, providing a comprehensive view of the incontinence 
patterns. This scoring system ranges from 0 to 61, with higher scores reflecting greater severity of 
fecal incontinence. A minimum score of 0 indicates no fecal incontinence, while a maximum score 
of 61 denotes severe fecal incontinence. (Rockwood et al., 1999) (Table 1) 

 
Table 1. Fecal Incontinence Severity Index  

 
Statistical Analysis  
Receiver Operating Characteristic (ROC) analysis was conducted in this study to assess the 
effectiveness of Apo-A levels in predicting fecal incontinence severity. The ROC curve provided a 
visual representation of sensitivity and specificity at various Apo-A thresholds, allowing for the 
identification of an optimal cutoff level that could potentially predict or reduce the risk of fecal 
incontinence. The area under the curve (AUC) was calculated to measure the diagnostic accuracy 
of Apo-A, indicating its capability to distinguish between individuals with and without fecal 
incontinence. A Fecal Incontinence Severity Index (FISI) score of 0 was applied as the standard to 
signify the absence of fecal incontinence. 
 
RESULTS AND DISCUSSION 
This study included 93 elderly participants with an average age of 74.19 years. Most participants 
were female, making up 82.8% of the group. The average Apolipoprotein-A (Apo-A) level among 
the elderly was 155.59 mg/dL and additionally, the Fecal Incontinence Severity Index (FISI) scores 
showed an average of 14.35 across participants. (Table 2) 
 

Table 2. Characteristics of Research Results 
Parameter N (%) Mean (SD) Med (Min-Max) 

Age 93 (100%) 74.19 (7.95) 75 (61 – 97) 
Gender    
Male 16 (17.2%)   
Female 77 (82.8%)   
Apolipoprotein-A  155.59 (15.66) 154 (115 – 199) 
Fecal Incontinence     
Yes 40 (43%)   
No 53 (57%)   
Fecal Incontinence 
Severity Index (FISI) 

 14.35 (19.97) 0 (0 – 61) 

 

Incontinent to Gas Incontinent for Liquid Stool 

Never (0 points) Never (0 points) 
1 to 3 times per month (4 points) 1 to 3 times per month (8 points) 
1 time per week (6 points) 1 time per week (10 points) 
2 or more times per week (8 points) 2 or more times per week (13 points) 
1 time per day (11 points) 1 time per day (17 points) 
2 or more times per day (12 points) 2 or more times per day (19 points) 

Incontinent for Mucus Incontinent for Solid Stool 

Never (0 points) Never (0 points) 
1 to 3 times per month (3 points) 1 to 3 times per month (8 points) 
1 time per week (5 points) 1 time per week (10 points) 
2 or more times per week (7 points) 2 or more times per week (13 points) 
1 time per day (10 points) 1 time per day (16 points) 
2 or more times per day (12 points) 2 or more times per day (18 points) 
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The ROC analysis reveals that Apolipoprotein-A is a notable predictor of fecal incontinence 
severity, demonstrated by an AUC of 0.631. This AUC indicates that Apo-A has a moderate 
predictive ability in distinguishing between the elderly with and without fecal incontinence. The 
95% confidence interval (CI) for the AUC ranging from 0.516 to 0.746, suggests that Apo-A’s 
predictive capacity ranges from moderate to potentially high within the elderly population. 
Additionally, the p-value of 0.031 reinforces the statistical significance of the association between 
elevated Apo-A levels and reduced severity of fecal incontinence. Together, these findings 
underscore the potential clinical value of Apo-A as a meaningful biomarker for managing fecal 
incontinence among older adults. (Table 3 and Figure 1) 
 

Table 3. Area Under Curve 
(AUC) of Apo-A as a Predictor of 

Fecal Incontinence 

 
Figure 1. Receiver Operating Characteristic (ROC) Curve  of Apo-A as a Predictor of Fecal 

Incontinence 
 
These findings reveal a correlation between Apo-A levels and fecal incontinence severity, 

highlighting the importance of anti-inflammatory response regulation in managing anorectal health 
among older adults. This relationship illustrates the complex interplay between inflammation and 
anorectal function, emphasizing the necessity for further investigation into the mechanisms that 
connect Apo-A levels with the severity of fecal incontinence. 
 Rectal inflammation can significantly increase fecal incontinence risk by disrupting the 
rectum's normal sensory and motor functions. Inflammatory processes heighten the sensitivity of 
rectal afferent pathways, leading to an exaggerated perception of urgency even with minimal stool 
presence. Concurrently, inflammation induces hypercontractility of rectal muscles, exacerbating 
urgency and increasing the frequency of bowel movements. This dual disruption results in impaired 
bowel regulation and a heightened risk of involuntary stool leakage. (Hayden & Weiss, 2011; Kamal 

et al., 2021; Knowles et al., 2022; Lunniss et al., 2004) 
This dysfunction is frequently observed in conditions such as inflammatory bowel disease 

(IBD) and other chronic gastrointestinal disorders, where ongoing inflammation is closely linked to 
the onset of fecal incontinence. Persistent inflammation in these conditions has been associated 
with a variety of anorectal impairments, including reduced rectal sensation, compromised rectal 
distensibility, diminished anal resting pressure, and the loss of the anorectal inhibitory reflex. These 
factors collectively disrupt normal bowel control, making it more difficult for individuals to manage 
bowel movements effectively. As inflammation damages the tissues and nerves involved in bowel 
regulation, it contributes significantly to the progression and severity of fecal incontinence. In these 
cases, the impact of inflammation extends beyond localized tissue damage, affecting the rectum 

Area Std. Error p-value 

95% Confidence 
Interval 

Lower Upper 

0.631 0.059 0.031 0.516 0.746 
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and anorectal coordination and overall bowel function. The ongoing inflammatory process can 
disrupt normal sensory and motor responses, impairing the regulation of bowel movements. 
(Hayden & Weiss, 2011; Kamal et al., 2021; Knowles et al., 2022) 

Furthermore, the inflammatory cascade involves key cytokines such as TNF-α, IL-6, and IL-
1β, which significantly promote tissue damage and hinder the healing process. Aging exacerbates 
this by promoting a more pro-inflammatory state, which disrupts the peripheral immune system 
and triggers excessive innate immune activity. This results in the release of more pro-inflammatory 
cytokines and a reduction in anti-inflammatory cytokines, further intensifying inflammation. 
(Tylutka et al., 2024) Additionally, NF-κB, a protein complex that regulates genes, plays a crucial 
role in the development and progression of inflammation by controlling the expression of these 
cytokines. Together, these factors contribute to prolonged inflammation, making it more difficult 
to repair tissue and increasing the risk of chronic inflammation, particularly in older adults. (Liu et 
al., 2017) 

As an anti-inflammatory, Apolipoprotein A reduces inflammation by reducing the 
production of pro-inflammatory cytokines. This anti-inflammatory action is primarily achieved 
through its ability to regulate immune cell activity and modulate key inflammatory pathways. By 
interacting with macrophages and other immune cells, Apo-A inhibits the release of cytokines such 
as TNF-α, IL-6, and IL-1β, which are central to driving chronic inflammation. This mechanism helps 
to suppress excessive immune responses, reduce tissue damage, and create a more favorable 
environment for tissue repair.  In the context of rectal inflammation, Apo-A’s regulatory effects are 
particularly significant. By mitigating inflammation and preventing its chronic progression, Apo-A 
contributes to preserving tissue integrity and neuromuscular coordination.  (Georgila et al., 2019; 
Kamal et al., 2021; Knowles et al., 2022; Tao et al., 2024; Vuilleumier et al., 2013) 

This highlights the potential of Apo-A as a valuable biomarker for predicting fecal 
incontinence, particularly in inflammatory conditions. Elevated levels of Apo-A appear to offer 
protective effects against fecal incontinence, emphasizing its importance in maintaining anorectal 
health. Regular screening to monitor Apo-A levels could facilitate early detection and timely 
intervention, enabling more effective management of fecal incontinence. (Georgila et al., 2019; 
Knowles et al., 2022; Ruslim et al., 2024) 

This study has several limitations that should be acknowledged. First, its cross-sectional 
design limits the ability to establish causal relationships between Apo-A levels and the severity of 
fecal incontinence, as the findings represent associations rather than definitive cause-and-effect 
connections. Second, the research was conducted exclusively on elderly residents of a single 
nursing home, which restricts the generalizability of the results to broader and more diverse 
populations. Lastly, the study focused solely on Apo-A as a biomarker without examining its 
interactions with other inflammatory markers or pathways. Future research for exploring these 
interactions could provide a more comprehensive understanding of the role of Apo-A in the 
pathophysiology of fecal incontinence and enhance the predictive value of the findings. Future 
studies should aim to address these limitations to improve the clinical applicability of Apo-A as a 
predictive biomarker. 
 
CONCLUSION 
Apo-A levels may serve as a potential biomarker for the risk of fecal incontinence in the elderly. By 
regularly monitoring Apo-A, healthcare providers could better identify individuals at risk, enabling 
earlier interventions to improve fecal incontinence and overall health outcomes. This proactive 
approach may help reduce the severity of fecal incontinence and prevent related complications. 
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