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Abstract: The emphasis on oral health-related quality of life (OHRQoL) among patients is increasing. This study 
was conducted to identify the risk factors for the impairment of OHRQoL at one week after mandibular third molars 
(M3Ms) removal. A sample of 330 third molars was included and followed up one week postoperatively. Postopera-
tive Symptom Severity scale (PoSSe) was representative of the primary outcome. Descriptive, bivariable, and mul-
tiple logistic regression analysis were performed. According to the logistic regression model, female (OR 1.70, 95% 
CI 1.03-2.80, P=0.037), smokers (OR 2.10, 95% CI 1.23-3.59, P=0.007), a higher Pell-Gregory Class level (OR 1.80, 
95% CI 1.01-3.21, P=0.047 for Pell-Gregory class II and OR 3.02, 95% CI 1.38-6.57, P=0.006 for Pell-Gregory class 
III), prolonged operative time (OR 1.04, 95% CI 1.02-1.07, P=0.001), and preoperative symptoms (OR=2.01; 95% CI 
1.17-3.45, P=0.011) were associated with higher scores on the PoSSe questionnaire. Therefore, Smokers, opera-
tive time, preoperative symptoms, and the Pell-Gregory Class are independent risk factors for the deterioration of 
OHRQoL. These findings may help clinicians to select an appropriate strategy to prevent deterioration of quality of 
life after M3Ms removal.
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Introduction

Because of an increasing emphasis on oral 
health-related quality of life (OHRQoL) among 
patients, a multitude of researchers began to 
focus on patients’ perception of recovery after 
the removal of mandibular third molars (M3Ms). 
The surgical extraction of M3Ms is often asso-
ciated with various complications that are fre-
quently related to the deterioration of quality of 
life (QoL) [1]. However, despite the advances in 
estimating and understanding the morbidity 
and difficulty of the removal of M3Ms, data 
regarding the postoperative QoL are still scarce. 
The abilities of clinicians to accurately evaluate 
and predict OHRQoL after M3Ms surgery are 
not only important for informed consent, but 
also beneficial to improve patients’ perception 
of recovery. Although a few studies addressing 
different factors associated with postoperative 
OHRQoL after third molar surgery had been 
published, data are still inaccurate and incon-
sistent [2-4]. Further researches and clarifica-

tion of the possible association between these 
factors and QoL outcomes are necessary. 

Several questionnaires were designed to 
assess the effect of third molar surgery [5, 6]. 
However, most of these questionnaires were 
not specific to the extraction of M3Ms [6]. The 
postoperative symptom severity scale (PoSSe) 
was particularly suitable to evaluate the 
OHRQoL one week after M3Ms removal [7]. The 
clinical validity of the PoSSe scale was also 
proved [8]. However, only a few articles based 
on PoSSe are available. In addition, these previ-
ous results are still inconclusive because of 
lacking of large hospital-based studies in 
Chinese population.

Some researchers suggested that several fac-
tors are associated with the extraction difficul-
ties and complications, such as radiographic 
factors [9, 10]. However, little information is 
known about the relationship between these 
factors and the postoperative QoL. We hypoth-
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esized that these factors are also related to 
impairment of OHRQoL. A statistic model  
can be obtained from independent variables, 
which contain patient-related, tooth-related, 
and operative variables. The purpose of our 
study was to identify independent risk factors 
associated with the deterioration of OHRQoL in 
the first postoperative week after M3Ms extrac-
tion by using multiple logistic regressions. 

Materials and methods

Subjects

A sample of 330 M3Ms removed between 
January 1, 2015 and December 31, 2015 were 
recruited for this study. Subjects who present-
ed to the Departments of Oral and Maxillofa- 
cial Surgery at Stomatology Hospital of Tianjin 
Medical University for M3Ms removal were 
included. The research protocol had been 
approved by the Local Committee of Ethics of 
Stomatology Hospital of Tianjin Medical Uni- 
versity (TMUSHhMEC2016090).

The inclusion criteria were indication for M3Ms 
surgery under local anesthesia, lack of previ-
ous third molar extraction or surgical experi-
ence, good health without systemic diseases. 
The patients were excluded if they did not 
accept the methodology of study or did not 
respond to the questionnaires, in case of the 
absence of the mandibular second molar, den-
tal disease of the third molar, a systemic dis-
ease or behavior disorder that impeded local 

anesthesia or surgery. Additionally, patients 
seeking medical help for any other serious 
postoperative problems were excluded from 
the final data analysis.

All patients agreed to participate in the study 
and signed statements of informed consent 
before the inclusion. The following data were 
recorded: patients’ variables [sex, age, body 
mass index (BMI), mouth opening degree, 
smoking status, and preoperative symptoms] 
and tooth-related variables (Winter classifica-
tion, Pell-Gregory class and Pell-Gregory level, 
number of roots, root curvature, and root mor-
phology). The measurements of mouth opening 
degree have been described according to 
Susarla et al. [9]. Patients were asked whether 
they had any history of symptoms or signs of 
pericoronitis. Preoperative panoramic radio-
graphs were used to evaluate tooth-related 
variables and the classifications of Pell-Greg- 
ory and Winter [11]. Furthermore, root curva-
ture was classified into two categories in accor-
dance with the measured angle between tooth 
length axis and the tangent of the curved root 
(Figure 1A). Root morphology was defined as 
conical, spherical and bifurcation (Figure 1B). 

To standardize the interpretation of radiographs 
before the data analysis, investigators dis-
cussed and reviewed sample cases. After the 
initial examination, the patients were randomly 
sent to the surgeon who had no previous con-
tact with the patients in the preselection phase 

Figure 1. (A) Illustration of root curvatures (A is the center of the tooth, B is the point of maximal root curvature, 
∠AOB is the root curvature); (B) Illustration of root morphology (A is the width of the tooth neck, B is the width of the 
central root, if A>B, Conical; A=B, Spherical; A<B, Root bifurcation).
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Table 1. Descriptive statistics and bivariate analysis of the associations between predictor variables 
and full PoSSe score
Variables N PoSSe=0 (%) PoSSe=1 (%) χ2 P
Sex 3.031 0.082*

    Male 109 62 (56.9) 47 (43.1)
    Female 202 94 (46.5) 108 (53.5)
Smoker status 5.932 0.015*

    No smoker 224 122 (54.5) 102 (45.5)
    Smoker 87 34 (38.1) 53 (60.9)
Age 1.794 0.180
    ≤25 126 69 (54.8) 57 (45.2)
    >25 185 87 (47.0) 98 (53.0)
BMI, kg/m2 1.611 0.447
    <18.5 92 42 (45.7) 50 (54.3)
    18.5-24.9 109 54 (49.5) 55 (50.5)
    ≥25 110 60 (54.5) 50 (45.5)
Pell and Gregory Class 9.279 0.010*

    I 77 48 (62.3) 29 (37.7)
    II 178 88 (49.4) 90 (50.6)
    III 56 20 (35.7) 36 (64.3)
Pell and Gregory Position 0.843 0.656
    A 255 125 (49.0) 130 (51.0)
    B 46 25 (54.3) 21 (45.7)
    C 10 6 (60.0) 4 (40.0)
Winter Position 4.262 0.234
    Vertical 79 47 (59.5) 32 (40.5)
    Horizontal 148 68 (45.9) 80 (54.1)
    Mesioangular 81 39 (48.1) 42 (51.9)
    Distoangular 3 2 (66.7) 1 (33.3)
Root curvature 0.318 0.573
    No 237 121 (51.1) 116 (48.9)
    Yes 74 35 (47.3) 39 (52.7)
Root morphology 0.739 0.691
    Conical 215 111 (51.6) 104 (48.4)
    Spherical 23 10 (43.5) 13 (56.5)
    Bifurcation 73 35(47.9) 38 (52.1)
Preoperative symptoms 3.408 0.065*

    No 89 52 (58.4) 37 (41.6)
    Yes 222 104 (46.8) 118 (53.2)
Flap design 8.280 0.016*

    No 33 19 (57.6) 14 (42.4)
    Relaxing incision 73 46 (63.0) 27 (37.0)
    Triangular flap 205 91 (44.4) 114 (55.6)
Procedure Type 11.451 0.003*

    Elevator/forceps alone 79 51 (64.6) 28 (35.4)
    Bone removal/tooth sectioning 110 56 (50.9) 54 (49.1)
    Bone removal + tooth sectioning 122 49 (40.2) 73 (59.8)
Surgeon experience 0.150 0.928
    >10 years 146 73 (50.0) 73 (50.0)
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and was blinded to the previously collected 
data. Additionally, the operative variables (flap 
design, procedure type, surgeon’s experience, 
and operation time) were recorded after the 
surgery. All patients were informed of possible 
complications of tooth extraction, as well as the 
surgical goals and guidelines related to the 
research. All variables were recorded by two 
examiners.

To evaluate the OHRQoL postoperatively, the 
PoSSe questionnaire was recorded and collect-
ed when sutures were removed seven days 
postoperatively [7]. Full PoSSe scores repre-
sent the overall QoL. Subscales scores were 
also calculated. Higher scores mean poorer 
OHRQoL.

Surgical technique

All procedures were carried out in the same sur-
gery unit. Local anesthesia was administered 
under some conditions of local anesthesia by 
using lidocaine 2% and articaine 4%. No seda-
tive method was used in the present study. It 
was divided into three classes depending on 
the surgical procedure type (Table 1). High-
speed drills (80,000-150,000 rpm, conical bit 
number 701 L) were used for osteotomy. 
Triangular flap method was adopted according 
to the literature [12]. Other remaining standard 
surgical protocols were followed as listed by 
Farish and Bouloux [13]. Patients were given 
usual postoperative instructions immediately 
after the surgery. Antibiotics and anti-inflamma-
tory drugs were prescribed (usually Cefuroxime 
250 mg 2 times daily for 3 days and new ibu-
profen 60 mg 3 times daily for 3 days). 

Statistical analysis

Statistical analysis was carried out with SPSS 
version 20.0 (IBM Corp, Armonk, NY, USA). One-

sample Kolmogorov-Smirnov test was used for 
normality test. The bivariate analysis was per-
formed by Mann-Whitney U test or Fisher’s 
exact test. Variables with P<0.2 in the bivariate 
analysis were included into the multivariate 
regression models. The full PoSSe score was 
dichotomized by median before entering the 
logistic regression as outcome variable. Values 
less than the median were assigned as 0 and 
those more than median was assigned as 1. 
Forward stepwise algorithms were used. In 
addition, odds ratio (OR) and 95% confidence 
interval (CI) were calculated. The level of signifi-
cance for P value was set at 0.05.

Results

Baseline patient characteristics

A total of 330 M3Ms surgeries performed were 
recruited. A total of 19 questionnaires were 
excluded from further analysis: 10 subjects 
were lost to follow-up, 2 subjects had an 
impacted concomitant second molar extracted, 
and 7 subjects attended postsurgical emergen-
cy appointments because of severe infection 
and hematomas. This yielded a sample of 311 
data available for further analysis. All 311 
cases were healing normally. No patient experi-
enced serious complications, such as mandibu-
lar fracture or permanent nerve damage. The 
distribution of PoSSe scores is shown in Figure 
2. 

Study’s sample included 202 female patients 
(55.81%) and 109 male patients (44.19%), with 
a mean age of 34.87 years (SD=7.64). The 
duration of the surgery ranged from 1.08 to 
40.50 minutes, with a mean of 15.97 minutes. 
The mean surgery time for teeth with lower 
OHRQoL was 17.94 (SD=9.30) minutes. 
According to the classification of Pell and 
Gregory, most of the teeth were in a II position 

    5-10 years 107 55 (51.4) 52 (48.6)
    <4 years 58 28 (48.3) 30 (51.7)

Mouth Opening (
_
x±s) 311 4.26±0.47 4.14±0.50 -1.989Φ 0.047*

Number of roots (
_
x±s) 311 1.79±0.50 1.78±0.56 -.351Φ 0.726

Operation time (
_
x±s) 311 14.01±9.19 17.94±9.30 -3.930Φ 0.000*

BMI, body mass index; PoSSe, Postoperative Symptom Severity scale. Note: The formula for calculation of PoSSe Score: full 
PoSSe Score = eating scores + speech scores + sensation scores + appearance scores + pain scores + sickness scores + 
interference scores. The full PoSSe score was dichotomized by median (21.89): full PoSSe scores >21.89 were assigned as 1 
and full PoSSe scores <21.89 were assigned as 0. *included into the multiple logistic regression models (P<0.2). ΦCalculated 
using Mann-Whitney U test.
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Figure 2. The distribution of PoSSe scores and subscale scores.
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(178 [57.20%]), followed by I position (77 
[24.80%]) and III position (56 [18.00%]). 
Previous symptoms were present in 71.38% of 
all patients and in 76.13% of patients with 
higher PoSSe scores, respectively (Table 1). 

Risk factors for deterioration of OHRQoL 

In the multiple logistic regression model, 
female (OR 1.70, 95% CI 1.03-2.80, P=0.037), 
smokers (OR 2.10, 95% CI 1.23-3.59, P=0.007), 
Pell-Gregory Class II (OR 1.80, 95% CI 1.01-
3.21, P=0.047), Pell-Gregory Class III (OR 3.02, 
95% CI 1.38-6.57, P=0.006), prolonged opera-
tive time (OR 1.04, 95% CI 1.02-1.07, P=0.001), 
and preoperative symptoms (OR=2.01; 95% CI 
1.17-3.45, P=0.011) were associated with 
increased full PoSSe scores (Table 2).

Discussion

Several articles showed that significantly lon-
ger time was necessary for female subjects to 
recover after M3Ms surgery [14, 15]. Grossi et 
al. also concluded that females had twice the 
odds of males of severe postoperative discom-
fort [8]. However, other authors have different 
opinions regarding the influence of sex differ-
ences on the postoperative morbidity [10]. 
Some authors attributed the increased full 
PoSSe in female subjects to the higher occur-
rence of complications in female subjects. 
After adjustment for confounding factors, the 
present study revealed that female was associ-
ated with deteriorated OHRQoL (OR=1.70). 

Our results indicated that tobacco smoking had 
negative effects on OHRQoL (OR=2.10). Pre- 
vious studies also confirmed that smoking was 

were found to have little effect on the full PoSSe 
score. In contrast, few studies concluded that 
older patients had significantly longer postop-
erative recovery compared to younger subjects 
[18]. This disagreement can be explained by 
lacking of consensus regarding the OHRQoL 
scale. Differences exist between the Oral 
Health Impact Profile-14 (OHIP-14) and OHRQoL 
measurement with PoSSe [6]. The former is not 
specially designed for wisdom tooth removal. In 
addition, all patients in this study received anti-
biotics. This fact might be partly responsible for 
lacking differences between different age 
categories.

Most researchers have found that M3M posi-
tion based on the Winter and Pell-Gregory clas-
sification (P-G Class) was a strong indicator of 
the extraction difficulties and complications 
[10, 19]. Our study further confirms the hypoth-
esis that P-G class is the main risk factor for a 
worse perception of recovery by the patient. 
Although mesioangular impactions were asso-
ciated with a higher risk for postoperative com-
plications [10], the Winter classification was 
not found to be related to OHRQoL in our study. 
This may be caused by the wider and more 
extended bone removal and soft tissue dissec-
tion in P-G Class. The proximity of the ramus to 
third molars makes surgery more difficult. 
Therefore, it represents an additional risk. 
Insufficient space available in relation to the 
ramus means greater trauma and complica-
tions. This fact could explain why M3M position 
based on P-G class was still an independent 
risk factor after the adjustment for other con-
founding factors. 

Table 2. Risk factors for lower QoL in multiple logistic regression 
models
Variables β P OR 95% CI
Smoker No (Reference)

Yes 0.741 0.007 2.10 1.23-3.59
Preoperative Symptom No (Reference)

Yes 0.699 0.011 2.01 1.17-3.45
Pell-Gregory Class I (Reference)

II 0.587 0.047 1.80 1.01-3.21
III 1.103 0.006 3.02 1.38-6.57

Sex Male (Reference)
Female 0.532 0.037 1.70 1.03-2.80

Operation Time 0.042 0.001 1.04 1.02-1.07
Note: OR, Odds ratio; 95% CI, 95% confidence intervals.

strongly related to postopera-
tive morbidities [16] and detri-
mental effects on the oral 
health [17]. This is considered 
a result of the influence of 
tobacco on microcirculation 
with subsequent clot dis-
lodgement. The present study 
further validates the adverse 
effects of tobacco on OHR- 
QoL. These findings have 
important implications for the 
smokers scheduled for 
surgery.

In the present study, age, BMI, 
and mouth opening degree 
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In addition, factors associated with the tooth 
root morphology may not be a predictor of 
OHRQoL. This fact is consistent with the results 
reported by Noori et al. [20] who concluded that 
incomplete third lower molar root formation 
was not associated with different OHRQoL. It 
was suggested that the relationship between 
the tooth position and the mandible is more 
important than root morphology. 

Furthermore, our study indicated that adverse 
impacts on OHRQoL were reported much more 
frequently among patients who presented for 
surgery with a history of symptoms (OR=2.01). 
This is consistent with the results of previous 
studies [21, 22]. This may be due to the fact 
that retained third molars are associated with 
an increased risk of pericoronitis, which can 
affect the OHRQoL. The findings of this study 
are clinically relevant for informing patients 
about the impact of M3Ms on OHRQoL.

It is readily deducible that operation time was 
the main factor to determine the difficulty of 
M3Ms surgery. Although Grossi et al. [8] did not 
find any correlation between the duration of 
surgery and OHRQoL, operation time had an 
independent role (OR=1.040) in case of higher 
full PoSSe score. This is also in accordance 
with Conrad [15] who concluded that the opera-
tion time of 30 minutes or longer determined a 
prolonged recovery. A possible explanation of 
this fact is that the operation time is strongly 
related to surgical difficulty. Extended opera-
tion time may result in greater immediate post-
operative tissue reactions. This leads to de- 
layed clinical recovery, which was associated 
with delayed improvement in OHRQoL. 

Our study demonstrated that surgeon experi-
ence is not a risk factor for higher full PoSSe 
scores. Similarly, lee et al. [23] found that 
patients’ satisfaction score of junior dentists 
were higher than that of the senior dentists. 
Additionally, the procedure type and flap design 
were not found as independent risk factors for 
full PoSSe score. Procedure type mainly 
depended on the position and depth of the 
tooth.

It should be noted that this study has examin- 
ed only subjective outcomes. It is reasonable  
to perform a more objective comparison. 
Moreover, multicenter and large sample experi-
ments should be executed for further studies. 

Under the conditions of this study, five risk fac-
tors are identifiable strongly associated with 
poorer QoL after M3Ms removal at postopera-
tive 7 days. Radiographic factors are still the 
main contributors to the deterioration of QoL. 
Notwithstanding its limitation, the identification 
of predictive variables strongly associated with 
the deterioration of QoL can contribute to 
developing prevention strategies. 
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