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Introduction

Dentine hypersensitivity (DH) has initial symptoms of  sharp pain 
of  rapid onset which disappears once the stimulus is removed. 
The initiation and progression of  dentine hypersensitivity are re-
ported to be influenced by the characteristics of  the teeth and 
periodontium with the oral environment and external influences 
[13]. The aggravating stimuli are tactile, thermal and chemical or 
osmotic [1, 10, 13, 18]. The pain of  DH although uncomfortable, 
it is most often a temporary and sustainable problem (Fardal et al., 
2002) [7] and occasionally the pain may become chronic persisting 
for months or years.

DH is currently defined as a condition that is characterized by 
short sharp pain arising from exposed denture in response to 

stimuli typically thermal, evaporative, tactile, osmotic or chemi-
cal and which cannot be ascribed to any other form of  defect 
or disease [5]. A more recently internationally and widely used 
definition is that DH is characterized by distinctive short, sharp 
pain arising from exposed denture in response to various external 
stimuli which are typically thermal, evaporative, tactile, electrical, 
osmotic, or chemical which cannot be related to any other form 
of  dental pathology, defect or disease [2, 5, 8]. DH is the ma-
jor and most significant symptom of  gingival recession which is 
predisposed by some tooth/teeth anatomical, (root prominence, 
frenal pull, dehiscence & fenestrations), iatrogenic (surgical & 
non-surgical periodontal therapy) and behavioral (excessive oral 
hygiene and plaque control habits) factors [6].

DH is reported to be of  particular concern to patients and sub-
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Abstract

Aim: This national survey aimed to evaluate the cumulative severity of  dentine hypersensitivity (DH) in Nigerians.
Method: 1349 urban and rural Nigerian dwellers aged 18-35 years were studied within a six-month period. Self-administered 
questionnaire evaluated subject’s demography, settlement, and brushing technique. Schiff  index Scores were collected and per-
centages calculated. Gingival recession (GR) was measured, Cumulative Hypersensitivity Index (CHI) Score and the highest 
Schiff  Index Score were recorded per subject. Spearman correlation Coefficients (P-value) were used to assess the relationship 
between CHI Scores, Schiff  Index percentages, and Schiff  Index highest per subject.	
Results: There was statistical significance between CHI, gender, tooth brushing technique and GR (P<0.001). Percentage 
highest CHI was 18.8% and Schiff  score was 35.4%. 26.5% of  the respondents had GR greater than 1mm and the overall 
mean GR was 1.00 ± 1.32. The overall mean Schiff  score was 0.54 ± 0.88 while the overall mean CHI was 1.51 ± 2.95.
Conclusion: DH is severe in Nigerians and the relationship between this severity, gender and tooth brushing technique is 
strong. There is a need for the prevention and management of  DH in Nigeria.

Keywords: Dentine Hypersensitivity; Cumulative Hypersensitivity Index.

Abbreviations: DH: Dentine Hypersensitivity; GR: Gingival Recession; CHI: Cumulative Hypersensitivity Index.
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sequently affect health related quality of  life [9]. This makes the 
accurate diagnosis and measurement of  the severity of  DH very 
important for appropriate corresponding management. A large 
number of  indices and methods for reporting DH are available 
(Holland et al., 1997) [11] and reports from most studies are not 
comparable [14].

The Cumulative Hypersensitivity Index (CHI) for dentine hyper-
sensitivity severity was validated by Olley et al., 2013 [14] to in-
dicate DH severity per subject which may help to investigate the 
prevalence, aetiology and management of  this condition. Olley 
et al., used the existing diagnostic criteria of  Schiff  index (Schiff  
et al., 1994) [16] by combining the results from the teeth into an 
overall subject sextant score.

The CHI was used in this study to investigate the severity of  DH 
in Nigerian subjects with a view to proposing the need for its 
prevention and or management.

Materials and Methods

Two examiners for each of  the eight states from the six geopo-
litical regions of  Nigeria were trained and calibrated in the use 
of  the Schiff  Index at designated dental centers in these states. 
Institutional ethical approval for the study was obtained and all 
participating subjects provided written consents prior to enroll-
ing in the study. A total of  1,349 urban and rural dwellers were 
recruited into the study, they were consecutive adult patients aged 
18-35years that presented for routine dental treatments at these 
designated dental centers.

The inclusion criteria are dentate 18-35 years old subjects in good 
general health that presented at the designated urban and rural 
dental centers for routine dental care and consented to participate 
in the study. The exclusion criteria are subjects that have oral pa-
thology or who wear orthodontic appliances or had used topical 
analgesic in the preceding 24 hours or were on antibiotics and 
those who do not consent to participate in the study.

Self  administered questionnaire was used to evaluate subjects’ de-
mography, settlement and tooth brushing techniques. The degree 
of  gingival recession was measured using a CPITN periodontal 
probe at the mid-buccal and mid-oral of  each tooth.

0 ‘subject does not respond to air stimuli’
1 ‘subject responds to air stimuli but does not request discontinu-
ation of  stimuli’
2 ‘subject responds to air stimuli and requests discontinuation or 
moves from stimuli’
3 ‘subject responds to the air stimulis, considers stimulis to be 
painful and requests discontinuation or moves from stimulus’

Schiff  Index scoring criteria (Schiff  et al., 1994)[16].

The teeth were dried with compressed air and all teeth surface ex-
amined under normal dental surgery conditions with good light-
ing. Teeth surfaces that had been restored, traumatized or carious 
and third molars were excluded from the study. DH was assessed 
using evaporative stimuli by compressed air from a three in one 
tip of  a dental syringe at 900 to the tooth surface at 1cm distance 
for 1 sec [12, 14-16]. The gloved finger was used to shield the ad-

jacent tooth surfaces. The response to DH was recorded on every 
teeth surface using the Schiff  Index scoring criteria. 

The CHI score was calculated for each subject as the summation 
of  the highest Schiff  Index recorded on a tooth surface in each of  
the six oral sextants. A percentage score was also calculated as a 
proportion of  all tooth surface (buccal, occlusal/ incisal and oral) 
for Schiff  Index 1, 1 and above, 2, 2 and above and 3 per subject. 
The highest Schiff  Index score was also obtained per subject for 
all tooth surfaces (buccal, occlusal, incisal and oral).

The overall data were recorded and descriptive analyses was done 
using the spearman correlation coefficient (P-Value) to assess the 
relationship between CHI Scores, Schiff  Index percentages and 
Schiff  Index highest score per subject.

Result

A total of  1,349 consecutive adult subjects aged 18-35 years were 
recruited from sixteen (one rural and one urban) dental centers 
located in eight states from the six geopolitical regions of  Nigeria 
within a period of  six months. The urban dwellers were 51.9% 
of  the respondents while 48.1% were rural dwellers. A total of  
43.9% (n=592) were male while 54.6% (n=737) were females and 
there was statistically significant association between gender and 
CHI. Four hundred and three (29.9%) used various motion of  
brushing technique, 24.8% (n=334) used the horizontal motion, 
38.3% (n=517) used the vertical motion, 3.9% (n=53) used the 
circular motion while 1.6% (n=22) do not know their brushing 
technique.

There was statistically significant association between CHI and 
tooth brushing technique. The type of  hand used in tooth brush-
ing does not have statistically significant association with CHI, 
while 91.9% (n=1,240) right handed, 6-3% (n=85) were left –
handed.

Three hundred and twenty-six (24.2%) of  the subjects had gingi-
val recession (GR) greater than 1mm, 28.5% (n=385) had GR of  
1mm while 47.3% (n=638) had GR of  0mm and the overall mean 
GR was 1.00=1.32. There was statistically significant association 
between CHI and gingival recession. The overall mean Schiff  In-
dex score was 0.54+ 0.88 while the overall mean CHI score was 
1.51 ± 2.95. All the result shown in Tables 1,2,3, & 4.

Discussion

This is a national survey which used the Schiff  Index recorded as 
a cumulative sextant score per subject (or CHI Score) to assess the 
severity of  denture hypersensitivity (DH) in Nigeria subjects. CHI 
score is reported to be a useful screening tool for the description 
of  DH per subject. Although Olley et al., reported no significant 
association between CHI and gender, our finding in this study is 
contrary to this but it is in keeping with the findings of  previous 
studies [5]. The difference in the study size may attribute for this 
variance in the findings. 

This study showed a significant association between CHI and gin-
gival recession (GR) which supports the report that a higher CHI 
score also indicated a higher risk of  more gingival recession [14]. 
This study found 52.7% of  the subjects to have varying degree of  
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Table 1. Demography of  respondents related to CHI.

Frequency Percentage 
(%)

95% Confidence Limits
Lower Upper

Total Patients (n) 1349
Age (yrs)
18 – 25 443 34.4 31.7% 37.0%
26 – 35 802 62.3 59.7% 65.1%

No response 42 3.3
Gender

Male 592 43.9 41.9% 47.5%
Female 737 54.6 52.5% 58.1%

No response 20 1.5
Types of  Brushing Technique

Various Motion 403 29.9 27.5% 32.9%
Horizontal Motion (Back and forth movement) 334 24.8 23.1% 28.0%

Vertical motion (up and down movement) 517 38.3 36.1% 41.4%
Circular motion 53 3.9 3.0% 5.1%

Don’t know/Not sure 22 1.6 1.0% 2.4%
No response 20 1.5

Type of  hand used in brushing
Left-handed 85 6.3 5.1% 7.6%
Right-handed 1240 91.9 88.2% 94.9%
No response 24 1.8

Gingival Recession
0 638 47.3 44.6% 50.0%
1 385 28.5 26.1% 30.9%

> 1 326 24.2 21.9% 26.5%
Mean = 1.00 ±1.32

Settlement
Urban 700 51.9 48.7% 54.2%
Rural 649 48.1 45.8% 51.3%

Table 2. Prevalence of  Hypersensitivity among respondents (Schiff  score and CHI score).

Frequency Percentage (%)
95% Confidence Limits

Lower Upper
Total Patients (n) 1349

Schiff  score
0 905 67.1 64.5% 69.5%
1 224 16.6 14.7% 18.6%
2 156 11.6 10.0% 13.3%
3 64 4.7 3.4% 5.9%

2 – 3 220 16.3 14.3% 18.3%
1 – 3 444 32.9 30.5% 35.4%

Mean = 0.54 ±0.88
Cumulative Hypersensitivity Index (CHI)

0 905 67.1 64.7% 69.8%
1 78 5.8 4.6% 7.1%
2 97 7.2 5.9% 8.6%
3 42 3.1 2.2% 4.1%

> 3 227 16.8 15.0% 18.8%
Mean = 1.51 ±2.95

Max. = 17
Min. = 0

Most (67.1%) of  the respondents had a Schiff  score and cumulative hypersensitivity score of  0.
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gingival recession which is just slightly higher than subjects who 
do not have GR and it is in keeping with other findings (Susin et 
al., 2004; Addy & West, 1994) [3, 17] although not as high.

In this study, there was a significant association between CHI and 
tooth brushing technique which may be consequent to gingival 
recession that is a sequel to improper tooth brushing technique 
with eventual dentine exposure and DH.

The overall mean CHI score was found to be 1.51+ 2.95 which is 
high indicating that DH is severe in this study subject. Since the 
study population spreads over all the six geopolitical regions of  
Nigeria, it may therefore imply that DH is severe in adult Nige-
rians.

On the contrary, the overall Schiff  index score was 0.54+0.88 
which is low and it may be because this index uses a semi-subjec-
tive judgment of  a subject’s pain related behavior which is caused 
by an external stimulus and recorded by an observer.

The CHI score provides an indication of  DH severity as well as 
providing possible guidance to clinical management.

Clinical Relevance
 
Scientific rational for study

Dentine hypersensitivity is a clinical condition that leads to severe 

Table 3. Association between CHI and Demographic characteristics.

 
Demographic 
Characteristics

Cumulative Hypersensitivity Index (CHI)
Total Chi

Square df P- value0
Freq.(%)

1
Freq.(%)

2
Freq.(%)

3
Freq.(%)

> 3
Freq.(%)

Age
18 – 25 328 (70.4%) 26 (5.6%) 31 (6.7%) 11 (2.4%) 70 (15.0%) 466 14.18 8 0.077
26 – 35 556 (66.4) 48 (5.7%) 59 (7.0%) 28 (3.3%) 146 (17.4%) 837
Gender

Male 423 (71.5%) 32 (5.4%) 38 (6.4%) 12 (2.0%) 87 (14.7%) 592 10.19 4 0.037*
Female 472 (64.0%) 43 (5.8%) 58 (7.9%) 29 (3.9%) 135 (18.3%) 737

Settlement
Urban 464 (66.3%) 40 (5.7%) 47 (6.7%) 23 (3.3%) 126 (18.0%) 700 1.94 4 0.747
Rural 441 (68.0%) 38 (5.9%) 50 (7.7%) 19 (2.9%) 101 (16.8%) 649

Type of  brushing 
Technique

Various Motion 248 (61.5%) 24 (6.0%) 33 (8.2%) 14 (3.5%) 84 (20.8%) 403 12.53 16 0.000*
Horizontal Motion 230 (68.9%) 21 (6.3%) 20 (6.0%) 11 (3.3%) 52 (15.6%) 334

Vertical motion 364 (70.4%) 27 (5.2%) 38 (7.4%) 14 (2.7%) 74 (14.3%) 517
Circular motion 35 (66.0%) 4 (7.5%) 4 (7.5%) 1 (1.9%) 9 (17.0%) 53

Don’t know 14 (63.6%) 2 (9.1%) 1 (4.5%) 1 (4.5%) 4 (18.2%) 22
Type of  hand 

used in brushing
Left-handed 52 (61.9%) 5 (4.8%) 5 (6.0%) 4 (4.8%) 19 (22.6%) 85 19.78 12 0.071

Right-handed 836 (67.4%) 72 (5.8%) 88 (7.1%) 37 (3.0%) 207 (16.7%) 1240

*=Statistically significant association
There was a statistically significant association between gender, type of  brushing technique and cumulative hypersensitivity index. 

Table 4. Association between CHI and Gingival recession.

Cumulative Hypersensitivity Index (CHI)
Total Chi

Square df P- value0
Freq.(%)

1
Freq.(%)

2
Freq.(%)

3
Freq.(%)

> 3
Freq.(%)

Gingival Recession
0 536 (84.0%) 22 (3.4%) 31 (4.9%) 14 (2.2%) 35 (5.5%) 638 198.52 8 0.000*
1 167(43.4%) 36 (9.4%) 38 (9.9%) 18 (4.7%) 126 (32.7%) 385

> 1 202 (62.0%) 20 (6.1%) 28 (8.6%) 10 (3.1%) 66 (20.2%) 326

*=Statistically significant association
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pain which affects the subject’s quality of  life and it is a common 
finding in the Nigerian population. The Cumulative Hypersensi-
tivity Index (CHI) for dentine hypersensitivity severity was used 
to indicate DH severity per subject which may help to investigate 
the prevalence, aetiology and management of  this condition.

Principal Findings

There was statistical significance between CHI, gender, tooth 
brushing technique and GR (P<0.001).

Practical Implications

There is a need for the prevention and management of  DH in 
Nigeria.

Conclusion

This national survey used a validated novel CHI score to indi-
cate the severity of  DH per subject in Nigerian adults. DH was 
found to be severe in Nigerians and the relationship between this 
severity, gender and tooth brushing technique is strong. There is 
therefore a dare need for the prevention and management of  DH 
in Nigeria.
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