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SUMMARY

Introduction: The multifactorial aetiology of dry socket is
firmly established. A probable seasonal variation was re-
cently explored - the results indicated a significantly lower
risk in spring.

Aims and objectives: This study sought to further ex-
plore the hypothesis of seasonal variation by describing
trends in the occurrence of dry socket over three years at
Medunsa Oral Health Centre.

Design: This was a repeated cross sectional analytical
study in which existing medical records were reviewed.

Methods: Treatment records of 13615 adult patients
who underwent routine tooth/teeth extraction(s) between
January 2010 and December 2012 were reviewed. Data
related to demographic characteristics, date of extraction,
and diagnosis of dry socket were acquired. Dry socket
odds were calculated. A Chi-squared test for trend was
performed.

Results: Females accounted for 66.4% of the dry socket
cases. The mean age of the occurrence of dry socket was
36 years (SD 11years). The risk for dry socket was lowest
during spring (September — November) throughout the
years 2010 to 2012. Statistically significant seasonal varia-
tion was found in the years 2010 and 2011. Other significant
risk factors included younger age and female gender.

Conclusions: The findings suggest a seasonal variation
in the risk of dry socket.
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INTRODUCTION AND BACKGROUND

Dry socket, a common painful complication of dental ex-
traction, with an onset varying between one to four days
after tooth extraction, is well-researched.”> A Medline
database search covering the period from 1966 to 2007
conducted by Noroozi and Philbert (2009) using the term
“dry socket” produced 317 records of original research
and reviews in the English language." A few dozen more
studies have since been conducted — the latest published
in May 2016.8

Several terms have been used in referring to dry socket,
amongst these being: alveolar osteitis, localised osteitis,
postoperative alveolitis, alveolalgia, alveolitis sicca doloro-
sa, septic socket, necrotic socket, localized osteomyelitis,
and fibrinolytic alveolitis.*® A recent review found twice as
many clinical definitions of dry socket.* Blum’s definition
is gaining wide acceptance —“postoperative pain in and
around the extraction site, which increases in severity at
any time between one and three days after the extraction,
accompanied by a partially or totally disintegrated blood
clot within the alveolar socket, with or without halitosis”.#

Localised fibrinolysis occurring within the socket and sub-
sequently leading to loss of the blood clot is believed to
underlie the pathogenesis of dry socket.*®

The occurrence of dry socket has been the subject of sev-
eral studies.>*%'° The incidence has been established for
large and small patient groups mainly over study periods
less than a year and has been reported to range between
1% and 4% for all routine non-surgical dental extractions
and between 5% and 38% for removal of impacted man-
dibular third molars.®#7' The incidence of dry socket for
routine dental extractions at Medunsa Oral Health Cen-
tre, a dental school and referral hospital in Garankuwa on
the outskirts of Pretoria, was reported in a prospective
study conducted over an eight-month period, to be 2%."
The prophylactic and symptomatic management of dry
socket has been thoroughly reviewed - the management
guidelines were found to be based on expert opinions
and clinical experience® although the level of evidence for
effectiveness of most guidelines was found to be low to
moderate.5'°
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The multifactorial aetiology of dry socket is firmly estab-
lished, with numerous risk factors having been identified.
Common amongst these are female gender, young adult,
lower molars, traumatic extractions and smoking.’® Ad-
ditional risk factors which have been implicated include
pericoronitis and high pre- and post-operative bacterial
counts seen in patients with poor oral hygiene and in-
adequate irrigation.”"® The possibility of a seasonal vari-
ation in the incidence of dry socket has also long been
suspected.?® This hypothesis was recently explored in a
retrospective review of the records of patients spanning a
period of one year at Medunsa Oral Health Centre.?' The
results indicated a significantly lower risk in spring (Sep-
tember — November).?!

The current study sought to further explore over a longer
study period the hypothesis of seasonal variation of the
incidence of dry socket at Medunsa Oral Health Centre

OBJECTIVES OF THE STUDY

To determine period prevalences and describe trends in
the seasonally related occurrence of dry socket over three
years, 2010 to 2012.

To evaluate the independent effects of gender, age, and sea-
son on the incidence of dry socket using logistic regression.

MATERIALS AND METHODS

Study design

This was a repeated cross sectional analytical study in
which existing medical records were reviewed. Data was
collected from three different time periods: between Janu-
ary 2010 and December 2010; between January 2011 and
December 2011, and between January 2012 and Decem-
ber 2012 - to enable the assessment of trends over time.

Study population

The target population consisted of the treatment records
of adult (18 years and older) patients who underwent rou-
tine non-surgical tooth/teeth extraction(s) at the Minor
Oral Surgery clinic of Medunsa Oral Health Centre be-
tween January 2010 and December 2012. A total of 13615
records made up the population.

Study sample
Every available record was studied.

MEASUREMENTS

Medical records

Treatment records of 13615 adult patients who underwent
routine non-surgical tooth/teeth extraction(s) at the Minor
Oral Surgery clinic of Medunsa Oral Health Centre between
January 2010 and December 2012 were reviewed. Data
related to demographic characteristics, date of tooth/teeth
extraction(s), and presence/absence of a diagnosis of dry
socket were acquired and then captured in Microsoft
Excel software.

Definition of variables
Age and Gender refer to patient age and sex as recorded
in treatment records.

Seasons of diagnosis were determined according to South-
ern Hemisphere seasonal calendar: December — February
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(summer); March — May (autumn); June —August (winter);
September — November (spring).??

Blum’s definition* was used to identify the symptoms re-
corded in the patient files as indicative of“dry socket”.

Ethical considerations

Ethical approval for the study was granted by the Ethics Com-
mittee of the Sefako Makgatho Health Sciences University.
Permission to conduct the study was granted by the Chief
Executive Officer (CEO) of Medunsa Oral Health Centre.

STATISTICAL ANALYSIS/HYPOTHESIS
TESTING

Data was coded and cleaned in Microsoft Excel software
and was then transferred to Statistical Analysis Software
(SAS) software for analysis.

Means, frequencies and proportions (percentages) were
calculated. Analysis of Variance (ANOVA) was performed
to determine whether the mean age differed in any pa-
tient groups.

The Chi-squared test (two-sided) was performed to test
for statistical significance of the gender difference in dry
socket occurrence and for the association between dry
socket and seasonal variation.

A multivariable logistic regression analysis was performed
to identify patient factors associated with dry socket in the
study population. The binary outcome of interest was dry
socket (Present/Absent). The determinants investigated
included season, age, and gender. The estimated odds
of dry socket for each season were compared to the
data for winter. The deviances (-2log likelihood values) of
two models, either excluding or including season, were
compared to assess the significance of season. The
chosen significance level of the tests was a p-value less
than 0.05.

RESULTS

Data extracted from the study population of 13615
treatment records were analysed.

The mean ages of patients in the three groups in the
population ranged between 40.19 and 42.82. There was
substantial evidence (p< 0.001) that at least one group
mean in the population differed from others. Pairwise
post-hoc comparisons of the mean ages of patients in the
three groups were all statistically significant. A significant-
ly higher proportion of female patients had tooth/teeth
extraction(s) (63.3% female vs 46.7% male: p< 0.001).

Table 1: Demographic characteristics

Year  Mean p-value  Female Male  P-value
(SD) n%)  n(%)
41.10 2061 2194

2010 14.664) (60.8)  (49.2)

sor 4019 p< 2456 1962 <
(14796) 0001  (55.6) (444)  0.001
42.82 2534 2208

2012 (14.538) (634)  (46.6)
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Table 2: Period prevalences of dry sockets diagnosed over the
study period.

4287 (96.2)
4238 (95.9)
4551 (96)

180 (4.1)

The period prevalences of dry socket throughout the
years 2010 to 2012 were similar. There was insufficient
evidence (p= 0.731) to reject the null hypothesis that the
proportions of patients with dry socket would be equal in
the three patient groups in the population.

Table 3: Comparison of the mean ages among patients
diagnosed with dry socket over the study period.

The mean age of patients diagnosed with dry socket was
the same (36 years) throughout the period investigated.
There was insufficient evidence to reject the null hypoth-
esis that the mean ages of patients in the three groups in
the population would be the same.

Table 4: Comparison of the gender distribution among patients
diagnosed with dry socket over the study period.

52(31)
53(29.4)
76(39.8)

127(70.6)

Dry socket was diagnosed significantly more frequently
among female than male patients (66.4% female vs 33.6%
male: p< 0.001).

Table 5: Seasonal frequencies of dry socket diagnoses over the study period

57 (5) 1086 (95) 1143 (100)

20 (2) 969 (98) 989 (100)
38(35  1039(96.5) 1077 (100)
53(4.3)  1193(95.7) 1246 (100)
4287 (96.2)

Autumn 54 (5) 1026(95) 1080 (100)
Spring 3229  1086(97.1) 1118 (100)
Summer 36(36)  979(96.4) 1015 (100)
Winter 58 (4.8) 1147 (95.2) 1205 (100)
180 (4.1) 4238 (95.9) 4418 (100)

Autumn 55(4.9)  1065(95.1) 1120 (100)
Spring 32(31)  1000(96.9) 1082 (100)
Summer 4335  1172(96.5) 1215 (100)
Winter 61(44)  1314(95.6) 1375(100)
191 (4) 4551 (96) 4742 (100)

The prevalence of dry socket was highest in Autumn and
lowest in Spring throughout the years 2010 to 2012. There
was strong evidence (p= 0.003 and 0.030 respectively)
of seasonal variation in the incidence of diagnoses of dry
socket over the years 2010 and 2011. However, there was
insufficient evidence (p= 0.117) to reject the null hypoth-
esis that the proportions of patients diagnosed with dry
socket were equal for all seasons in the year 2012.

Table 6: Seasonal odds of dry socket over three years.

0.712 - 1.522

0.376 - 0.904

0.477 -1.115
Data used as Reference values

Autumn

Spring
Summer
Winter

Data used as Reference values

The risk for dry socket was lower in Spring. The decline in
risk was significant (p= 0.003, and p = 0.015 respectively)
in Spring of the years 2010 and 2011.

The results of this study indicated that the Spring season
and older age were independently associated with
lower odds, while the female gender was independently
associated with higher odds of dry socket diagnosis.

Patients who had tooth/teeth extraction(s) in Spring had
0.604 times the odds of having dry socket as those who
had tooth/teeth extraction(s) in Winter after adjusting for
age and gender. In other words, the odds of developing
dry socket in these patients in Spring were
decreased by 40%.

Female patients had 1.801 times the odds
of having dry socket as male patients af-
ter adjusting for age and season. In other
words, the odds of developing dry socket in
these patients were increased by 80%.

The incidence of dry socket decreased with
age. For every year older than 18 years the
odds were decreased by 2.8% after adjust-
ing for season and gender.

The relationship between season and the
occurrence of dry socket was significant

DISCUSSION

This study set out to describe trends in the oc-
currence of dry socket over a three year pe-
riod at Medunsa Oral Health Centre in order to
explore the hypothesis of a possible seasonal
variation in the development of this condition.
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Table 7: Results from multivariate Logistic regression analysis of factors associated with dry socket.

2340

240782

Data used as Reference values

Data used as Reference values

Demographic characteristics

The results also showed that more women than men had
a tooth or teeth extracted. This observation might be a re-
flection of higher attendance by females, which would be
consistent with other research which found a large number
of female patients at dental clinics.'*?* Indeed, the current
study indicates that there were differences in the mean
ages and gender of patients studied over the three years.

Trends in the prevalence of dry socket

The results of this study confirmed those of previous stud-
ies, indicating the frequency of dry socket to range be-
tween 0.5- 5% following routine extraction.'*62

These results differed from those published in 2008 (Singh
and Bouckaert 2008),which estimated the incidence of
dry socket at this facility to be only 2%."* This variation
could be attributed to sampling differences, in particular
differences in the age composition of the study popula-
tions. The ages of patients in the previous study included
children below 18 years (12-79 years with a mean age of
35 years). Children younger than 18 years were excluded
from the current study. Furthermore, data in the previ-
ous study was collected over an eight-month period only,
whilst data was collected continuously over a full year pe-
riod in the current study.™ Results suggest that the preva-
lence of dry socket at Medunsa Oral Health Centre had
been stable throughout the years 2010 to 2012.

The results further indicate a higher incidence of dry sock-
et in female patients. These results are consistent with
those of other studies and suggest a possible influence of
hormonal differences between male and female.*61

The mean age of patients diagnosed with dry socket was
36 years throughout the years 2010 to 2012 which is also
consistent with previous reports that dry socket occurs

Table 8: Assessing the significance of season in the model
(single p-value associated with the three dummy variables representing season)

Age, gender and 3
dummy variables
for season

RESEARCH

most frequently between 20
and 40 years of age.56:2

The results of this study
found strong evidence of
seasonal variation in the
years 2010 and 2011. How-
ever, no significant seasonal
differences in the occur-
rence of dry socket were
seen in 2012.

oo

The most pertinent finding
was the reduced risk of dry
socket associated with the
spring season as asserted
by statistical tests of signifi-
cance applied individually to
the risk of dry socket between every other season com-
pared with winter. This finding suggests that the associa-
tion between the occurrence of dry socket and seasonal
occurrence was not due to chance. These results how-
ever, need to be interpreted with caution as the associa-
tion between the occurrence of dry socket and seasonal
occurrence observed in this study may be due to mea-
surement bias and confounding problems. For instance,
the seasonal variation could also just be a reflection of
seasonal differences in patient load that could conceiv-
ably influence how much time and thus care is spent on
each extraction and thus the possibility of a traumatic
extraction. Indeed, traumatic extractions have been as-
sociated with increased risk for dry socket. In addition the
data in this study showed the patient load during Spring
was consistently lower than the numbers seen in Winter
(see Table 5)

Measurement bias could have arisen from inter-observer
variation as an indeterminate number of clinicians were
involved in the diagnosis of dry socket and possibly used
non-standardized diagnostic criteria. It can be however be
argued that the diagnostic criteria used in this study are
highly sensitive since they are contained in most defini-
tions used in the literature for the clinical assessment of
the condition.

Many of the other relevant confounding variables i.e. site
of extraction, traumatic extractions, smoking, pericoro-
nitis, high pre and postoperative bacterial counts seen in
patients with poor oral hygiene and inadequate irrigation,
were not adjusted for in the multivariable regression mod-
el as data were not available.

It is difficult to explain the seasonal variation in the
occurrence of dry socket, but it might be related to tea

*p value was read off a table of a Chi-squared distribution derived using Microsoft Excel version 5.0%°
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consumption patterns. Oldewage Theron and colleagues
(2002) reported that tea was the third most consumed
beverage in summer and the first most consumed
beverage in winter.2® Hot tea may interfere with the healing
process through loosening the scab that is forming over
the socket. However, more research on this topic needs to
be undertaken before the association between seasonal
occurrence and dry socket is more clearly understood.

Factors associated with dry socket

In the current study the Spring season and older age were
independently associated with a lower occurrence of dry
socket, while being of female gender was independently
associated with a higher occurrence of dry socket.

These results are consistent with those of other studies
as they relate to gender.#®'® One of the issues that
emerge from these findings is that the risk of dry socket
decreased by 2.8% for every year older than 18 years. This
finding suggests that older age played a protective role
in the occurrence of dry socket in the current study. The
association between dry socket and seasonal variation
has not previously been described.?

Limitations of the study
Data were not available for many of the relevant confound-
ing variables.

A potential threat to the internal validity of this study was
the large number of tests of statistical significance which
were carried out. This increases the type 1 error rate, which
leads to risk for spurious relationships and thus the conclu-
sions that can be reached. Accepting these limitations, the
strength of this study nevertheless was the large sample
size and the fact that it covered a three year period.

CONCLUSION
The current study findings, while preliminary, suggest a
seasonal variation in the risk of incurring dry socket.

Conflict of interest: None declared.
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