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ABSTRACT 

Background: Molar extraction is among the most frequently performed dental procedures globally, yet its underlying causes 

and clinical determinants vary across populations. In many low- and middle-income countries, including regions of Pakistan, 

limited epidemiological data exist to characterize molar extraction patterns and the factors contributing to surgical 

intervention. Understanding these patterns is essential for strengthening preventive strategies, optimizing treatment planning, 

and improving oral health outcomes. This study addressed a key evidence gap by examining the frequency, causes, and 

predictors of molar extraction among adults attending BKCD Mardan. 

Objective: To determine the frequency and primary causes of molar extraction among adults at BKCD Mardan and to identify 

demographic and clinical predictors associated with surgical extraction. 

Methods: A cross-sectional study was conducted among 362 adults (≥18 years) undergoing molar extraction. Demographic 

characteristics, clinical findings, indications for extraction, and tooth-related variables were recorded using a structured 

proforma. Bivariate comparisons were performed using chi-square tests, and predictors of surgical extraction were evaluated 

using multivariable logistic regression. Adjusted odds ratios (AOR) with 95% confidence intervals (CI) were calculated to 

determine independent associations. 

Results: Dental caries accounted for 45.0% of all extractions, followed by periodontal disease (19.9%) and impaction (14.9%). 

Most extractions involved lower molars (63.5%) and first molars (41.4%). Surgical extraction was required in 28.2% of cases. 

Significant predictors of surgical extraction included age ≥40 years (AOR 1.86; 95% CI 1.15–3.01), lower molars (AOR 1.75; 

p=0.042), third molars (AOR 3.13; p<0.001), and impaction (AOR 4.38; p<0.001). Caries as the primary indication reduced 

the likelihood of surgical extraction (AOR 0.49; p=0.013). 

Conclusion: Caries remains the predominant cause of molar extraction at BKCD Mardan. Older age, lower molar involvement, 

third molar position, and impaction significantly increase the need for surgical extraction, underscoring the importance of early 

preventive care, timely diagnosis, and targeted management strategies. 

Keywords: Caries, Cross-Sectional Studies, Dental Extraction, Impaction, Molar, Oral Health, Surgical Procedures, Operative. 
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INTRODUCTION 

Tooth extraction remains one of the most frequently performed dental procedures worldwide, with molar teeth disproportionately 

affected due to their early eruption, complex anatomy, and heightened vulnerability to caries and periodontal breakdown (1). As key 

contributors to mastication, occlusal stability, and overall oral function, the premature loss of molars can significantly impair chewing 

efficiency, alter dietary behaviours, increase temporomandibular strain, and ultimately diminish quality of life (2). Globally, dental caries 

persists as the foremost indication for molar extraction among younger adults, reflecting both the high caries susceptibility of posterior 

teeth and the inadequate access to timely restorative care in many regions (3). In contrast, periodontal disease predominates as the 

leading cause among older adults, driven by cumulative plaque exposure, attachment loss, and progressive deterioration of periodontal 

support (4). Third molars further contribute to the global extraction burden, with impaction, pericoronitis, and related complications 

often necessitating more complex surgical interventions involving flap elevation, bone removal, or tooth sectioning (5). The risk of 

molar pathology is influenced by a wide constellation of behavioural, socioeconomic, and systemic factors, including limited oral health 

literacy, poor dietary patterns, smoking, comorbid medical conditions, and restricted access to preventive or restorative dental services 

(6). While research from Pakistan consistently identifies dental caries and periodontal disease as the predominant reasons for tooth loss, 

most available studies examine overall extraction trends rather than molar-specific patterns, despite the fact that molars constitute a 

substantial proportion of teeth removed in clinical practice (7). Mardan District in Khyber Pakhtunkhwa presents a diverse demographic 

profile marked by socioeconomic variability, differing oral health behaviours, and unequal access to dental services, thereby making it 

an important setting for examining localized determinants of dental disease and extraction needs (8). 

BKCD Mardan, a central dental care facility serving both urban and rural populations, receives a large volume of patients; however, 

limited epidemiological evidence exists regarding the frequency, causes, and predictors of molar extraction within this community (9). 

Understanding the distinction between simple and surgical extraction holds clinical importance, as surgical procedures are often dictated 

by factors such as impaction status, tooth angulation, extent of pathology, age, and other anatomical or patient-related considerations 

(10). International studies have highlighted associations between extraction patterns and demographic or health-related variables—

including age, gender, smoking behaviour, systemic illness, and socioeconomic background—but the applicability of such findings to 

populations in Mardan remains uncertain (11). Addressing this knowledge gap is essential for strengthening preventive strategies, 

optimizing restorative care, improving resource allocation, and enhancing patient counselling in this region (12). Therefore, this study 

aims to determine the frequency and primary causes of molar extraction among adults presenting to BKCD Mardan and to identify 

demographic and clinical factors associated with the requirement for surgical extraction, thereby providing evidence to support improved 

preventive and clinical decision-making in local dental practice. 

METHODS 

This study employed a cross-sectional design to determine the frequency, causes, and determinants of molar tooth extraction among 

adults attending the BKCD Dental Unit, Mardan. The design was chosen to allow the assessment of extraction patterns and their 

associated demographic and clinical factors within a defined population at a single point in time, making it suitable for epidemiological 

evaluation. The study was conducted at BKCD Mardan, a major public dental facility that provides preventive, restorative, and surgical 

services to both urban and rural populations, thereby offering a representative clinical setting for understanding local oral health trends. 

Data were collected over a predefined period of approximately six months, during which all eligible patients presenting for molar 

extraction were considered for recruitment. The study population consisted of 362 adults aged 18 years or older who required extraction 

of at least one molar tooth. A non-probability consecutive sampling technique was used to ensure that all eligible patients presenting 

during the study duration were included until the required sample size was achieved. Inclusion criteria comprised adults presenting 

specifically for molar extraction with complete dental records and willingness to provide informed consent. Patients were excluded if 

they required extraction due to severe maxillofacial trauma involving multiple teeth, lacked essential clinical information, or declined 

participation (3,7). Before data collection commenced, ethical approval was obtained from the Institutional Review Board (IRB) of 

BKCD Mardan and written informed consent was secured from all participants following an explanation of the study purpose, 
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procedures, potential risks, and benefits. Confidentiality and anonymity were strictly upheld by assigning unique identification codes 

and removing personal identifiers from the dataset. 

Data were collected using a structured proforma that captured sociodemographic variables (age, gender, education level, occupation, 

residence, and smoking status) and clinical characteristics (tooth type, arch, reason for extraction, and extraction modality—simple or 

surgical). Reasons for extraction were categorized according to standardized diagnostic criteria, including dental caries, periodontal 

disease, impaction, prosthetic indications, failed root canal treatment, trauma, abscess or infection, orthodontic requirement, and other 

relevant causes. All clinical examinations were performed by trained dental surgeons using sterilized instruments under proper 

illumination, with radiographic evaluation when necessary to determine diagnosis and extraction complexity. Data were recorded 

immediately during or shortly after each procedure to minimize recall bias. The principal investigator cross-verified all entries for 

completeness and accuracy prior to data analysis. Postoperative outcomes, including complications occurring within seven days of 

extraction, were documented using standardized definitions. Data were entered and analyzed using statistical software version 26. 

Descriptive statistics, including frequencies and percentages, were calculated for all categorical variables. The chi-square test was used 

to evaluate associations between reasons for extraction and demographic or clinical characteristics, with statistical significance set at p 

< 0.05. A multivariable logistic regression model was applied to identify independent predictors of surgical extraction, and results were 

expressed as adjusted odds ratios with corresponding 95% confidence intervals to assess the strength of associations. All analyses 

adhered to recognized statistical and epidemiological standards to ensure methodological rigor. 

RESULTS 

The analysis included 362 adult participants undergoing molar extraction. The largest age group was 30–39 years (n=102, 28.2%), 

followed by 18–29 years (n=88, 24.3%) and 40–49 years (n=72, 19.9%), whereas those aged ≥60 years constituted the smallest 

proportion (n=48, 13.3%), indicating that extractions were more frequent in younger and middle-aged adults. Males slightly 

predominated (n=198, 54.7%) compared with females (n=164, 45.3%). With respect to education, most participants had secondary 

education (n=110, 30.4%) or primary education (n=78, 21.5%), while 60 (16.6%) were illiterate, 68 (18.8%) had completed intermediate 

education, and 46 (12.7%) had graduate-level or higher qualifications. Occupationally, housewives or unemployed individuals formed 

the largest group (n=120, 33.1%), followed by laborers/workers (n=82, 22.7%) and professionals such as clinicians and teachers (n=70, 

19.3%), whereas students, businesspersons, and retired individuals each contributed 30 cases (8.3%). Most participants resided in urban 

areas (n=210, 58.0%), with the remainder from rural settings (n=152, 42.0%). The majority were married (n=278, 76.8%), while 54 

(14.9%) were single and 30 (8.3%) were widowed or divorced. Regarding smoking status, 98 (27.1%) were current smokers, 42 (11.6%) 

were former smokers, and 222 (61.3%) had never smoked. Chronic systemic diseases were reported by 86 participants (23.8%), whereas 

276 (76.2%) reported no systemic comorbidity. In terms of tooth-related characteristics, most extractions involved mandibular molars 

(n=230, 63.5%), while maxillary molars accounted for 132 cases (36.5%). First molars were the most frequently extracted teeth (n=150, 

41.4%), followed by second molars (n=138, 38.1%), with third molars comprising 74 extractions (20.4%). Simple forceps extractions 

constituted the majority of procedures (n=260, 71.8%), whereas 102 extractions (28.2%) required surgical intervention involving 

elevation and/or bone removal. Local anaesthesia alone was administered in 352 patients (97.2%), while general anaesthesia or 

intravenous sedation was used in 10 patients (2.8%). Antibiotics were prescribed to 220 participants (60.8%), while 142 (39.2%) did not 

receive antibiotic therapy. Postoperative complications within seven days were recorded in 28 patients (7.7%), whereas 334 (92.3%) 

had an uncomplicated early postoperative course. With respect to symptom duration prior to extraction, 120 patients (33.1%) sought 

care within one week of symptom onset, 160 (44.2%) presented within 1–4 weeks, and 82 (22.6%) delayed treatment for more than four 

weeks. 

Dental caries was the most frequent primary indication for molar extraction, accounting for 163 cases (45.0%), with a slightly higher 

proportion among females (49.4%) than males (41.4%), although this difference did not reach statistical significance (p=0.12). 

Periodontal disease was the second most common reason (n=72, 19.9%), affecting 22.2% of males and 17.1% of females (p=0.21). 

Impaction contributed to 54 extractions (14.9%), with 13.1% of males and 17.1% of females undergoing extraction for this reason 

(p=0.29). Less frequent indications included prosthetic reasons (n=22, 6.1%), trauma or fracture (n=14, 3.9%), failed root canal treatment 

(n=18, 5.0%), abscess or acute infection (n=11, 3.0%), orthodontic indications (n=4, 1.1%), and other causes (n=4, 1.1%), with no 

statistically significant gender differences (all p>0.05). The overall comparison of extraction indications between males and females was 

not statistically significant (p=0.27), indicating a broadly similar distribution of causes across genders in this cohort. Multivariable 

logistic regression analysis identified several independent predictors of surgical molar extraction. Age ≥40 years was associated with a 
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higher likelihood of surgical extraction compared with younger adults, with an adjusted odds ratio (AOR) of 1.86 (95% CI: 1.15–3.01; 

p=0.012). Extraction of mandibular molars was also significantly associated with surgical intervention (AOR 1.75; 95% CI: 1.02–2.98; 

p=0.042). Third molars had more than three times the odds of requiring surgical extraction compared with first and second molars (AOR 

3.13; 95% CI: 1.72–5.68; p<0.001). Impaction emerged as the strongest predictor of surgical extraction, with an AOR of 4.38 (95% CI: 

2.20–8.74; p<0.001). Conversely, dental caries as the primary reason for extraction was associated with a lower likelihood of surgical 

intervention (AOR 0.49; 95% CI: 0.28–0.86; p=0.013), reflecting that most carious molars were amenable to simple extraction. Male 

gender (AOR 0.76; 95% CI: 0.46–1.26; p=0.29), periodontal disease (AOR 1.25; 95% CI: 0.66–2.32; p=0.49), presence of systemic 

disease (AOR 1.20; 95% CI: 0.66–2.17; p=0.54), and current smoking status (AOR 1.48; 95% CI: 0.87–2.50; p=0.15) were not 

significantly associated with surgical extraction. 

 

Table 1: Demographic characteristics of study participants (n = 362) 

Variable Category n % 

Age (years) 18–29 88 24.3% 

30–39 102 28.2% 

40–49 72 19.9% 

50–59 52 14.4% 

≥60 48 13.3% 

Gender Male 198 54.7% 

Female 164 45.3% 

Education level Illiterate 60 16.6% 

Primary 78 21.5% 

Secondary 110 30.4% 

Intermediate 68 18.8% 

Graduate+ 46 12.7% 

Occupation Housewife / Unemployed 120 33.1% 

Labor / Worker 82 22.7% 

Student 30 8.3% 

Professional (clinician/teacher/etc.) 70 19.3% 

Business 30 8.3% 

Retired 30 8.3% 

Residence Urban 210 58.0% 

Rural 152 42.0% 

Marital status Married 278 76.8% 

Single 54 14.9% 

Widowed / Divorced 30 8.3% 

Smoking status Current smoker 98 27.1% 
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Variable Category n % 

Former smoker 42 11.6% 

Never smoker 222 61.3% 

Chronic systemic disease Yes 86 23.8% 

No 276 76.2% 

 

Table 2: Tooth- and procedure-related characteristics (n = 362) 

Variable Category n % 

Arch Lower molar 230 63.5% 

Upper molar 132 36.5% 

Specific tooth 1st molar 150 41.4% 

2nd molar 138 38.1% 

3rd molar 74 20.4% 

Type of extraction Simple (forceps) 260 71.8% 

Surgical (elevation/osseous removal) 102 28.2% 

Anesthesia used Local anesthesia only 352 97.2% 

General anesthesia / IV sedation 10 2.8% 

Antibiotic prescribed Yes 220 60.8% 

No 142 39.2% 

Post-op complication within 7 days Yes 28 7.7% 

No 334 92.3% 

Time from symptom onset to extraction < 1 week 120 33.1% 

1–4 weeks 160 44.2% 

> 4 weeks 82 22.6% 

 

Table 3: Primary reasons for molar extraction by gender (n = 362) 

Reason for Extraction Male (n=198) Female (n=164) Total (n=362) p-value 

Caries 82 (41.4%) 81 (49.4%) 163 (45.0%) 0.12 

Periodontal disease 44 (22.2%) 28 (17.1%) 72 (19.9%) 0.21 

Impaction 26 (13.1%) 28 (17.1%) 54 (14.9%) 0.29 

Prosthetic reasons 14 (7.1%) 8 (4.9%) 22 (6.1%) 0.41 

Trauma / fracture 10 (5.0%) 4 (2.4%) 14 (3.9%) 0.19 

Failed RCT 12 (6.1%) 6 (3.7%) 18 (5.0%) 0.32 
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Reason for Extraction Male (n=198) Female (n=164) Total (n=362) p-value 

Abscess / acute infection 6 (3.0%) 5 (3.0%) 11 (3.0%) 0.98 

Orthodontic indication 2 (1.0%) 2 (1.2%) 4 (1.1%) 0.88 

Other 2 (1.0%) 2 (1.2%) 4 (1.1%) 0.88 

Overall Chi-square comparison — — — 0.27 

 

Table 4: Multivariable Logistic Regression Predicting Surgical Extraction (n = 362) 

Predictor β-Coefficient Adjusted Odds Ratio (AOR) 95% CI for AOR p-value 

Age (≥40 yrs) 0.62 1.86 1.15 – 3.01 0.012  

Male gender –0.28 0.76 0.46 – 1.26 0.29 

Lower molar 0.56 1.75 1.02 – 2.98 0.042  

3rd molar vs. other molars 1.14 3.13 1.72 – 5.68 <0.001  

Caries as reason for extraction –0.70 0.49 0.28 – 0.86 0.013  

Periodontal disease 0.22 1.25 0.66 – 2.32 0.49 

Impaction 1.48 4.38 2.20 – 8.74 <0.001  

Presence of systemic disease 0.18 1.20 0.66 – 2.17 0.54 

Smoking (current vs none) 0.39 1.48 0.87 – 2.50 0.15 

 

 

 

Figure 1 Primary Reasons for Molar Extraction (n=362) 
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DISCUSSION 

The present study explored the frequency, causes, and predictors of molar extraction among adults attending BKCD Mardan, providing 

important insights into local oral health patterns and treatment needs. Dental caries emerged as the predominant cause of extraction, 

accounting for nearly half of all cases, a finding consistent with research from Pakistan and other low- to middle-income countries where 

limited access to oral health services, poor dietary habits, and inadequate preventive care continue to drive high caries prevalence (12,13). 

The predominance of caries highlights ongoing challenges in early disease detection and timely restorative intervention, suggesting a 

persistent gap between disease onset and treatment seeking that ultimately leads to tooth loss (14). Periodontal disease accounted for 

approximately one-fifth of extractions and was more common among older participants, reinforcing evidence that cumulative plaque 

exposure, declining periodontal support, and age-related systemic vulnerabilities contribute substantially to tooth loss with advancing 

age (15). Tooth-specific findings also aligned with established epidemiological patterns. Lower molars were extracted more frequently 

than upper molars, and first molars represented the largest share of extractions, likely reflecting their early eruption, complex occlusal 

anatomy, and prolonged exposure to cariogenic and periodontal risk factors (16,17). Third molars demonstrated a strong association 

with surgical extraction due to impaction, consistent with earlier studies that noted the high prevalence of impacted mandibular third 

molars and the need for surgical intervention because of anatomical constraints, angulation, or recurrent pericoronitis (18). The 

identification of age ≥40 years as a significant predictor of surgical extraction further suggested that older adults may present with teeth 

showing advanced pathology or structural compromise, requiring more complex procedures (19). 

The multivariable analysis underscored several clinically meaningful relationships. Lower molars, third molars, and impacted teeth 

significantly increased the likelihood of surgical extraction, reflecting the anatomical complexity and higher incidence of impaction in 

these regions. Conversely, carious teeth were more often managed with simple extraction, indicating that caries severity among included 

cases was generally amenable to forceps removal without elevation or bone removal (20). Postoperative complications occurred in less 

than 10% of cases, suggesting adherence to standard surgical protocols and effective perioperative care. Some factors traditionally linked 

with extraction difficulty—including gender, systemic disease, and smoking status—were not significantly associated with surgical 

intervention. Although some international studies have suggested that males and smokers may experience more complicated extractions 

due to differences in bone density, oral hygiene practices, or inflammation (21), such associations were not observed in this population. 

Differences in oral health behavior, access to care, or sample characteristics may explain these variations. The absence of significant 

associations for systemic disease may reflect the relatively small proportion of affected participants or variations in disease severity. The 

implications of these findings emphasize the critical role of preventive strategies. Strengthening community-based oral health education, 

ensuring accessible restorative services, and introducing early screening for periodontal disease could reduce the burden of advanced 

Figure 2 Predictors of Surgical Molar Extraction  
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pathology leading to extractions. The high frequency of impaction-related surgical extractions also indicates the value of timely 

assessment of third molars, particularly in younger adults, to mitigate complications associated with delayed intervention. 

The study possessed several strengths, including a relatively large sample size, standardized data collection procedures, and the use of 

multivariable regression to identify independent predictors of surgical extraction. However, certain limitations should be acknowledged. 

As a single-center study, the findings may not fully represent patterns across the broader district or province. The cross-sectional design 

limited the ability to establish temporal relationships or explore longitudinal outcomes, such as healing patterns or long-term functional 

consequences. The study relied on clinical records and patient recall for some variables, introducing the possibility of misclassification 

or recall bias. Additionally, the lack of detailed categorization of systemic diseases prevented deeper assessment of their relationship 

with extraction complexity. Future research could benefit from multi-center designs, broader geographic representation, and the 

inclusion of radiographic indices such as root morphology, bone density, or impaction classification to better predict surgical difficulty 

(22). Longitudinal studies examining postoperative outcomes, healing trajectories, and patient-reported experiences would further enrich 

understanding of molar extraction trends and improve clinical decision-making. Overall, the findings reinforce the need for targeted 

preventive and restorative interventions, timely management of third molars, and strengthened oral health literacy to reduce the reliance 

on extractions as a primary treatment modality and to minimize surgical complexity in adult dental care populations. 

CONCLUSION 

This study identified dental caries as the primary reason for molar extraction among adults attending BKCD Mardan, with periodontal 

disease and impaction also contributing substantially to tooth loss. Lower and first molars were most commonly affected, while third 

molars and impacted teeth were strongly linked with the need for surgical intervention. Older age further increased the likelihood of 

complex extractions, whereas gender, systemic disease, and smoking status showed no meaningful influence on extraction type. These 

findings underscore the importance of strengthening preventive oral health measures, promoting early management of caries and 

periodontal conditions, and ensuring timely evaluation of impacted teeth. Enhancing oral health awareness and improving access to 

affordable dental care hold the potential to reduce avoidable extractions and preserve long-term molar function in the adult population. 
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