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Abstract 
The review dives in many factors that determine the outcome of dental implant treatment in the patient. 
The evaluation examines both clinical elements alongside non-clinical factors which include patient medical 
background, bone quality, age, sex, periodontal conditions, social history (tobacco and alcohol habits), 
psychological or psychiatric aspects, patient behaviors, cultural and technological aspects. The review 
demonstrates that implant treatment success depends on additional critical factors which include proper 
case selection and complete informed consent and effective patient communication. The results 
demonstrate that individualized patient treatment planning and communication remains crucial to 
improved outcomes, despite the technological and surgical advancements that have emerged in recent 
years. The evidence reveals inadequate standardized risk assessment methods for patients who have health 
complications and severe bone deterioration. Implant success ratios as well as patient satisfaction can be 
improved drastically if future research focus on development of advanced risk assessment protocols, long 
term cohort studies and integrate digital treatment planning tools to the treatment planning and education 
communication process. 
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Introduction 
Dental implant treatment has become an integral part of modern surgical and restorative dentistry 

and has created a new standard of care. While in past, removeable dentures and fixed bridges were 

preferred as means to replace missing teeth, they are now archaic in some cases compared to the 

dental implant treatments available. With advancement in restorative dentistry, more reliable and 

sustainable treatment option are available. Dental implants not only restore mastication and level the 

occlusion, they elevate the patient’s oral health quality of life by providing a lifelike solution.  These 

days implants are known for their durability, high success ratio, ability to improve aesthetics and 

patient quality of life (Michelson, 2022). Being a relatively new field, a lot of patient education, 

communication and consent must occur to inform them of this procedure that they may be 

undergoing for the very first time, and have had very little exposure to due to its inexistence during 

their parent’s generation. It is also a treatment that they have likely anticipated being a desired luxury 

financially. Thus, it is a market very susceptible to marketing and commoditization. For providers, it is 

important to understand the importance of individualized care through these advancements. 

In addition to technological and material advances for titanium and zirconia, precision guided surgery 

using cone beam computed tomography (CBCT) and digital planning software, the treatment outcome 

relies heavily on patient-related factors. These factors include not only clinical variables – bone 

quality, periodontal health, systemic conditions, but also non-clinical elements, psychological 

readiness, the patient’s career, financial constraints, cultural beliefs, health literacy, and the patient’s 

willingness to comply with pre- and post- operative instructions provided. This dual focus on technical 

and human aspects requires a comprehensive evaluation process that goes beyond the traditional 

clinical screening and creating a critical thinking pathway that has multifactorial considerations to 

improve overall success rates and minimize both failure and complications through an 

implontologist’s career. 

The intended purpose of this article is to advance current research on both clinical and non- clinical 

determinants of dental implants success, helping clinicians make comprehenisve evaluations of their 

patient and communicate with them better for optimal care. Specifically, this review will give a 

framework for improved case selection and risk management thereby giving dental practitioners 

practical guidelines that will allow them to assess potential implant patients and also manage patient 

expectations. The central research question for this review is: “How do patient specific clinical and 

non-clinical factors affect treatment outcomes in dental implant treatment and what part clinicians 

can play to maximize success through optimal patient communication and risk assessment? “We 

review a vast range of studies including RCTs as well as systematic reviews to provide clinicians with 

evidence-based guidance which ensures safer and more stable implant treatment. Below we outline 

the methods, the results and the clinical implications and future directions for patient centered care 

in implant dentistry. 

Materials and Methods 
This narrative review was conducted using a systematic search strategy to capture the full spectrum of 

evidence on both clinical and non-clinical factors in implant treatment outcomes. The methodology was 
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designed to be transparent and reproducible, and to include a comprehensive selection and synthesis of 

published research. 

Search: PubMed, Scopus and the Cochrane Library were searched using a combination of keywords and 

Boolean operators. Search terms were:  

• “Dental implants” AND “patient factors” 

• “Case selection” AND “implant dentistry” 

• “Informed consent” AND “dental treatment outcomes” 

• “Risk assessment” AND “implant therapy” 

• “Patient communication” AND “dental implants” 

These searches were designed to capture studies that looked at both traditional surgical parameters 

and broader patient related issues that impact on implant treatment. 

Inclusion and exclusion criteria 

Studies were included if they met the following criteria: 

• Published in English between 2005 and 2025. 

• Involved human subjects undergoing dental implant treatment. 

• Addressed one or more clinical (e.g. systemic conditions, bone quality, periodontal health) or 

non-clinical (e.g. psychological, cultural, socioeconomic) aspects influencing implant 

outcomes. 

• Provided clear methodology and outcome measures regarding patient evaluation, risk 

assessment, informed consent processes, or post-operative follow-up. 

Exclusion criteria were: 

• Studies that focused solely on material science or technical aspects of implant design 

without patient evaluation. 

• Case reports and anecdotal observations without generalizable data on patient centered 

outcomes. 

Data Extraction and Synthesis 
Data was extracted using a standardized form that recorded study design, sample demographics, patient 

specific variables, interventions and outcome measures. Studies were further evaluated based on their 

methodological quality and risk of bias using adapted tools from systematic review guidelines. Narrative 

synthesis allowed for the integration of quantitative data (e.g. infection rates or complication frequencies) 

with qualitative insights (e.g. patient reported satisfaction and expectation management). Where possible 

conclusions were drawn on risk stratification and evidence were weighted according to study design and 

sample size. 
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This method offered an excellent bases for discussion about how non-clinical elements like socioeconomic 

position and psychological preparedness interact with clinical elements like bone quality, systemic 

disorders, and periodontal health to affect dental implant therapy treatment outcomes. 

Results 

19 studies were found, including RCTs, cohort studies, case-control studies and systematic reviews. The 

literature provided a wealth of information on clinical and non-clinical variables that predict the success 

of dental implant treatment. 

Study characteristics 

The included studies had varied designs and patient populations. A subset of RCTs looked at the effect of 

controlled systemic diseases such as diabetes and cardiovascular conditions on implant osseointegration 

and healing. Other studies examined the effect of bone density and quality (evaluated by CBCT) on implant 

stability and long-term success (Gulsahi, 2011). Non-clinical studies looked at psychological factors and 

patient education in treatment adherence and satisfaction. 

Summary of Findings 

Clinical factors 

1. Medical History and Systemic Health Conditions: Chronic systemic conditions like 

diabetes mellitus, cardiovascular disease and autoimmune disorders are consistent 

predictors of implant failure. For example, uncontrolled diabetes has been shown to 

impede bone healing and osseointegration due to chronic hyperglycemia which disrupts 

collagen synthesis and bone matrix formation (Bornstein et al., 2009; Prostran, 2018). 

Patients on anticoagulant medications are at higher risk of bleeding during surgery which 

can hinder the operative field and delay healing. Osteoporosis weakens bones, which 

affects the stability of implant in bone. Dentists might have to use special implants or 

bone grafts. Certain osteoporosis drugs, such as intravenous bisphosphonates, can cause 

necrosis of jawbone called as osteonecrosis. (Bornstein et al., 2009). Rheumatoid arthritis 

and lupus are examples of autoimmune diseases that can impede healing and raise the 

risk of infection. Prior to implant placement, the patient's health and medications must 

be reviewed because these conditions and their treatments impair immunity. (Hyldahl et 

al., 2024). Chemotherapy and radiation therapy for cancer can slow healing and lower 

bone quality, particularly in the head and neck. For safe and efficient implant treatment 

planning, dentists should work with the patient's oncologist. (Barrowman et al., 2011) 

(Bornstein et al., 2009) 
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Figure 1: Assessing medical history for failure risk. risk stratification process that ultimately 

affects implant failure risk. 

2. Bone Quality and Quantity: Primary stability of the implant depends upon the sufficient 

bone density and volume at the area of implant placement. Insufficient bone height in 

the posterior maxilla can be caused by sinus pneumatization or bone resorption after 

tooth extraction. Anatomical features in the mandible, such as the inferior alveolar nerve 

or mental foramen, may restrict implant placement; in certain situations, lateralization 

may be necessary. Many research articles, which used CBCT to analyze bone quality at the 

area of implant placement found that patients with low bone density (common in 

osteoporosis and long term edentulism) often require additional procedures like bone 

grafting or sinus floor augmentation to create an optimal implant bed. Techniques such 

as guided bone regeneration (GBR) can also facilitate bone growth in regions with 

inadequate volume. Recent advances have increased the possibility of vertical bone 

growth using distraction osteogenesis. The Lekholm and Zarb classification system is used 

to determine the bone quality and guide the clinician on the surgical protocol. (Gulsahi, 

2011). 

3. Periodontal Health: Long term implant survival also depends upon the maintenance of 

good periodontal hygiene. Active periodontal diseases like periodontitis can predispose 

patients to peri-implantitis characterized by inflammatory responses around the implant 

and bone loss if not managed properly. Studies emphasize the need for preoperative 

scaling, root planning and ongoing periodontal maintenance to achieve good outcome 

(Lang and Bartold, 2018; Chrcanovic et al., 2014). 

4. Age and Sex Considerations: Patient age and hormonal status has been shown to affect 

bone quality and healing rates. Younger patients heal faster than older patients. 

Postmenopausal women are more vulnerable due to reduced estrogen levels which 

affects bone density and thus primary stabilty of the initial implant placement. So, in older 

female patients, surgical planning often includes additional consideration for bone 

augmentation (Mellado-Valero et al., 2010; Ikebe et al., 2009). Younger patients may not 
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have saved financially for the expense of implant dentistry due to less earning years 

completed. 

5. Tobacco and Alcohol: Smoking is a well-established risk factor for dental implant failure 

due to its effect on blood circulation, wound healing and increased risk of peri-implantitis. 

As with smoking, it is advised to eliminate and reduce total use of alcohol both prior to 

surgery and during the post-operative period. Additionally, alcohol use can raise the risk 

of bleeding, and patients with a history of long-term alcohol use may have psychological 

issues that make it prudent to be cautious when prescribing post-operative narcotics. 

(Levin et al., 2005; Manzano et al., 2016). 

6. Surgical Considerations: The technical execution of the implant procedure is crucial for 

both immediate and long- term success of the implant. The choice of surgical flap design, 

minimally invasive techniques and post-operative care including pain management, 

infection prevention and wound monitoring are all important to reduce intraoperative 

complications and osseointegration (Handelsman, 2006). 

Non-Clinical Factors 
 

7. Psychological and Patient Behavior: Patient’s mental state and behavior affects 

treatment outcome. Poor adherence to postoperative instructions is frequently caused 

by anxiety, dental fear, and irrational treatment expectations. To increase patient 

participation and satisfaction, preoperative psychiatric evaluation, focused counseling, 

and the use of sedation or anxiolytic therapy are advised. (Moroianu et al.). I have had 

many patients accept treatment after understanding sedation was an option. Many 

people want to get care, but need to get past the mental barrier. 

8. Patient Expectations and Preferences: Every patient requires specific consideration of 

their unique treatment objectives and personal preferences when making decisions. The 

treatment approach of some patients focuses on comfort and functionality yet others 

focus on appearance. The alignment of treatment plans with patient expectations makes 

realistic goal-setting more efficient while boosting patient satisfaction. The perceived 

value of results increases and misunderstandings decrease when patients understand the 

complete scope of implant therapy including its risks and long-term maintenance 

requirements. (Alanazi, S. 2024). The success of an implant depends on understanding 

how each patient expects to use their implant and what they value in their dental care 

and lifestyle. Patients who move between homes need open communication systems and 

complete implant documentation for other dental professionals as well as travel-friendly 

treatment plans. (Ashiti et al., 2021). I have had patients who have completed their 

implant surgical work with me and then went to their summer home and returned many 

months later to finish the prosthetics. 

9. Socioeconomic status: The cost of dental implant care affects patients' treatment plan 

acceptabce based on their economic situation. The patient’s decision to pursue treatment 
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depends on six socioeconomic factors which include their living situation, their schedule, 

their travel plans, their financial situation, their insurance benefits, their work status and 

their family caregiving duties. Some patients require discussions about various treatment 

alternatives and financing arrangements because their insurance does not provide 

adequate coverage and they cannot afford the full cost. Patients who maintain stable 

employment tend to invest in implants because they understand the long-term benefits. 

(Choi et al., 2022; Alamoush et al., 2022). I have found that my patients who have to go 

to work want to have the implant and also want to have an immediate load provisional, 

when possible, due to the embarrassment they would feel with going to work toothless. 

In highly educated areas, going to work toothless can be stigmatized. 

 
Figure 2: Non-Clnical factor risk stratification. risk stratification process and influencing both implant 

outcomes and patient acceptance. 

10. Cultural and Social: Cultural and social beliefs affect how patients perceive dental 

treatment. In some cultures, esthetics and functional benefits of implants are highly 

valued while in others concerns about invasive procedures may discourage its use. 

Language barriers and variable health literacy levels require clinicians to adapt their 

communication strategy to ensure patients fully understand the treatment and expected 

outcome (Huang and Levin, 2022; Ize-Iyamu and Saheeb, 2019). This should involve 

translators and written forms in the patient’s native language as needed. 

11. Technological considerations: Implant procedures are now more predictable and precise 

thanks to developments in digital planning, surgical guides, and diagnostic imaging. 

Techniques like computer assisted implant planning and guided surgery reduce the risk of 

error and shorter recovery time and better aesthetic outcome especially in patients with 

challenging anatomical or systemic conditions (Buser et al., 2016; Marques et al., 2021). 
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Figure 3: Impact of Digital Technology. 

Quality of Evidence 
Overall, the evidence across the reviewed studies is moderate. Numerous studies acknowledged their 

limitations, including sample heterogeneity, the absence of long-term follow-up (27), and potential 

bias resulting from blinding. Notwithstanding these drawbacks, the results show a high degree of 

consistency, highlighting the significance of both clinical and non-clinical evaluation in the patient 

selection process for dental implant therapy. 

Discussion 
Summary of key findings 

The results clearly depict that success of dental implant treatments depends upon both clinical and 

non-clinical factors. In clinical factors, bone volume, bone density, systemic health conditions, 

periodontal health and surgical techniques matters the most. In the non-clinical factors, 

socioeconomic status, patient’s psychological condition, economic stability, cultural background and 

awareness about advanced digital tools affects the treatment results. 

Interpretation of findings 

A more comprehensive method of patient evaluation is produced by incorporating both clinical and 

non-clinical parameters. For example, a patient with well controlled systemic condition and adequate 

bone volume may be ideal from clinical perspective but presence of high dental anxiety or unrealistic 

expectation can jeopardize long term success. Therefore, clinicians must integrate detailed patient 

screening protocols that assess not only the technical aspects, through CBCT imaging and blood sugar 

monitoring, but also conduct comprehensvie patient interviewing and have thorough conversation 

with patient about expectations, pain tolerances, esthetic demands and lifestyle needs (Samara et al., 

2024). 

The multidisciplinary approach emerging from the literature encourages dental professionals to work 

with other healthcare providers. The treatment of diabetic patients demands collaboration with 

endocrinologists to maintain proper blood sugar levels before implant placement. The management 

of bone density problems through preoperative interventions should be considered especially for 
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postmenopausal women and older patients. The implementation of patient-centered treatment plans 

and complication reduction depends on this type of interdisciplinary collaboration. 

Strengths and limitations 

An advantage of this review is the broad search strategy that allowed to include a wide range of 

sources from RCTs to systematic reviews and its synthesis of global considerations in implantology. 

The method enables researchers to study different elements of implant dentistry. The review 

identified specific limitations because the studies present obstacles to drawing general conclusions 

because of their differences in population characteristics and intervention methods and 

measurement approaches. The assessment of long-term success rates remained incomplete because 

most studies followed patients for short periods only. The current evidence does not support the 

effectiveness of technological features such as guided surgery and digital planning for high-risk 

patients because there is insufficient data available. The field needs more research to determine the 

effectiveness of new technologies especially in complex clinical cases. 

Clinical Implications 

Based on this review several key recommendations can be made:  

• Enhanced Screening and Risk Stratification: Clinicians should develop robust 

screening protocols and personalized algorithms that include medical evaluation and 

psychological and socioeconomic assessments. Use risk stratification models to 

categorize patients in low, moderate or high risk and inform treatment planning. This 

can help the clinician decide if they want to take on the case, refer it, or encourage 

alternative treatment. In my experience, high risk patients can be treated very well, 

but have to be very understanding about their situation. For these patients the 

doctor-patient relationship should be very strong. 

• Better Patient Communication: Detailed informed consent procedures including 

visual aids, digital simulations and written materials in a language the patient 

understands is essential. With confusing or complicated novel treatment such as 

implant dentistry documented consent, both verbal and in writing, should be 

completed before the procedure. In my experience post operative instructions, 

medication instructions, and lifestyle considerations should be discussed prior to the 

procedure for better outcomes, and reiterated after each step to keep the patient 

engaged in their maintenance. 

• Interdisciplinary Collaboration: For patients with systemic conditions or complex 

interventions (e.g. bone grafting) coordination with specialists like endocrinologists, 

cardiologists and periodontists is crucial. This way a comprehensive evaluation of the 

patient’s overall health can be done and individualized treatment protocols can be 

developed. 

• Use of Technology: Adoption of digital planning tools, intraoral scanners and guided 

surgery should be encouraged as they have proven to improve surgical precision. To 
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stay current with these developments and improve patient outcomes, clinicians 

should spend money on technology and training. I have found that digital 3d planning 

of implants with the patient next to me helps the patient understand what will 

happen as well as build trust in my skillset. This helps put the patients in a more 

relaxed position during the treatment. 

• Ongoing Patient Support and Follow-Up: To identify early indicators of complications 

like peri-implantitis and bone loss, routine imaging, post-operative evaluations, and 

ongoing oral hygiene education are essential. This way timely interventions can be 

done and long-term success of implant therapy can be achieved. 

Future Research Recommendation: 

To address the gaps found, future research should: 

• Standardization of Risk Assessment Tools: Develop and validate comprehensive risk 

stratification models that include clinical and non-clinical parameters to predict implant 

outcomes. 

• Long-Term Prospective Studies: Longitudinal studies that follow patients for extended 

periods to assess durability and maintenance of implant success especially in high-risk 

patients. 

• Technological Integration Studies: Research on the direct impact of digital and computer 

assisted planning on treatment outcomes in compromised patients could clarify the benefits 

of these new technologies. 

• Interdisciplinary Care Models: Investigations on integrated care models that combine dental, 

medical and psychological support services to determine the best strategies to enhance 

patient adherence and overall satisfaction. 

• Cost-Benefit Analyses: Future research should conduct cost-benefit analyses because 

financial represents a non-clinical factor. Future studies need to assess the economic effects 

of various treatment protocols by analyzing both the cost-effectiveness of new technologies 

and interdisciplinary approaches. 

 

Figure 4: Adapted from Sondell et al, 1997 and Hoff et al 2017. 
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Conclusion 
The dental implant therapy stands as a major advancement in restorative dentistry because it 

produces better functional and aesthetic outcomes than traditional prosthetic solutions. The success 

of implant treatment depends on much more than the surgical procedure nor the implant type 

selection. The final results of implant treatment result from a combination of clinical and non-clinical 

patient-related factors mixed with the application of science in implantology. The risk of 

complications increases when patients have diabetes and cardiovascular diseases and poor bone 

quality and periodontal issues. The successful implant treatment of patients requires complete 

evaluation and individualized treatment planning and informed consent. 

The review shows that patient evaluation together with informed consent and individualized 

treatment planning form the essential basis for implant dentistry success. The clinicians should use 

multidisciplinary approaches together with detailed risk assessment and technological tools to 

develop treatment plans which match each patient's unique profile. The approach enables clinicians 

to reduce risks which leads to better treatment predictability and improved long-term results. 

Future research should prioritize three main areas which include developing standardized risk 

stratification models and conducting extensive long-term outcome studies and establishing integrated 

care systems that unite clinical with psychological and socioeconomic aspects. The field of implant 

dentistry will progress through patient factor comprehension and customized care methods which 

will generate better solutions for patients with different requirements. 
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