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SUMMARY The Gagging Problem Assessment (GPA)

is an instrument to evaluate dental gagging.

Although the GPA seemed to be reliable and valid

in a pilot study, a replication study with more

subjects was needed. Based on the pilot study, the

number of items was reduced, resulting in the

revised version of the GPA (GPA-R). The aims of

this study were to replicate the reliability of the

GPA-R and to investigate the correlation between

dental gagging and general anxiety. Dental gagging

patients (n = 59) were compared with a control

group (n = 17) at t0 and 3 weeks later. The ‘gagging

group’ also filled in the SCL-90 anxiety scale.

Gagging-specific homogenous domains and internal

consistency were determined. Stability and

distinguishing capacity of the GPA-R were

assessed. SCL-90-Anxiety scores were compared

with standard values in a non-clinical population.

The GPA-R patient part was able to reliably

discriminate between the absence or the presence

of dental gagging. However, the reliability of the

GPA-R-dentist part was insufficient. The GPA-R

seems to be sensitive to subtle differences in acts

of the dentists. To overcome these problems, more

detailed and explicit instructions on how to use

the GPA-R should be formulated and more specific

gagging stimuli should be included. The ‘gagging

group’ reported ‘fear of choking’ significantly more

often than the control group (P = 0�008). This

finding might be important for the treatment of

dental gagging. Considering the outcome of our

study, development of a new diagnostic gagging

tool needs another approach that focuses on

gagging severity.
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Background

The gag reflex is a defence mechanism related to the

swallowing process, preventing foreign bodies to enter

the oesophagus. Being located in the brain stem, it can

be stimulated by touching the posterior part of the oro-

pharyngeal cavity. On stimulation also cardiac activity

is triggered. Gagging may be accompanied with salivat-

ing and tears running down the cheeks (1, 2).

Despite promising developments (3–6) a reliable,

valid and responsive measure for assessing the

presence and severity of dental gagging is still lacking.

The GPA, consisting of a patient part that can be filled

out at home or at the dental office prior to the intake

appointment, and of a dentist part that takes about

2 min to perform, was meant to be such tool (7). In a

pilot study, the GPA seemed to be a reliable and valid

instrument for estimating the severity of dental gag-

ging and to distinguish between patients who suffered

from dental gagging (7). However, the same study

revealed several deficiencies, and the authors sug-

gested a re-evaluation with an adapted GPA. In the

mean time, the GPA apparently has inspired other

researchers in the field. Akarslan and Erten (8) and
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Akarslan and Bic�er (9) conducted a replication study

of the GPA, with positive results. Saita et al. (6) devel-

oped the classification of gagging problems (CGP), an

instrument consisting of four touches in and around

the mouth with the backboard placed at 30°, resem-

bling the GPA to a considerable extent.

The suggestions from the pilot study (7) and with

two items added to the dentist part resulted in the

revised GPA (GPA-R). In this study, the GPA-R was

evaluated with the aim to obtain a reliable and valid

instrument. A second aim was to establish whether

dental gagging is a distinct problem or appears to be

an exponent of general anxiety.

Methods

The GPA-R

The patient part of the GPA-R (GPA-R-pa) reduced

from 32 to 9 items to be scored by the patient on a

four-point Lickert scale to indicate the frequency of a

given situation according to the instruction provided,

and with an additional response category ‘not applica-

ble’ in case the patient was not able to envision a

requested situation (Table 1). No additional instruc-

tions were needed.

The dentist part (GPA-R-de) reduced from 20 to 6

items and was subsequently extended with two items

referring to touching the tongue (Table 1). It was the

authors’ growing clinical experience that a substantial

number of gagging patients only experience problems

having their tongue touched. The dentist part there-

fore ended up with eight items (Table 1), which were

scored by the dentist as being either absent (0) or

present (1) on touching with a dental mirror, con-

ducted in a fixed sequence with increasing ‘invasive-

ness’. The dentist conducting the dentist part was

blind to the patients’ answers to the GPA-R-pa.

Patients and control group

The results of gagging patients were compared with a

control group. The patients of the ‘gagging group’ (40

males, mean age = 53�4, s.d. = 10�8; 19 females, mean

age = 50�5, s.d. = 10�7) were referred by general prac-

titioners to the Centre of Special Dental Care of the

Department of Oral & Maxillofacial Surgery, University

Medical Centre Groningen, because of gagging prob-

lems during dental treatment. In addition, persons

experiencing hindrance from gagging during dental

treatment were encouraged to participate in this study

by means of an advertisement in a local newspaper

and on the website connected to this study http://

www.kokhalzen.nl/. The ‘gagging group’ completed

the GPA-R two times at our department with a

2–3 weeks interval to test its stability.

The control group (7 males, mean age = 62�6,
s.d. = 7�2; 10 females, mean age = 54�6, s.d. = 13�7)
consisted of random patients from the waiting room

of the Centre for Dentistry and Oral Hygiene who vis-

ited the department for other problems unrelated to

gagging. To be included, patients had to be at least

18 years old and master the Dutch language. Based

on previous results with a massive number of mini-

mal scores in the control group (7), a control group of

n = 17 was considered to be sufficient. Because the

participants voluntarily agreed to fill out the question-

naire and undergo the brief dental exam without any

additional risk, the Medical Ethical Committee of the

University Hospital indicated that, for this study, no

separate ethical approval was needed.

Both groups filled in a biographical questionnaire,

with items addressing sex and age, wearing a (partial)

denture and fear of choking. The ‘gagging group’ also

completed the anxiety subscale of the SCL-90, a

widely used multidimensional questionnaire evaluat-

ing psychological problems (10). Scores were com-

pared with the associated Dutch adult norm group

(10).

Analyses

Categorical biographical data of patient and control

group were compared using Fisher’s exact test, and

continuous data were compared with an independent

t-test.

Both parts of the GPA-R were analysed separately.

Reliability and validity of each part was determined

by the following criteria: determination of homoge-

neous gag-specific domains (GPA-R-pa only), internal

consistency, test–retest reliability (i.e. stability in time)

and distinguishing capacity.

The GPA-R-pa was tested with an exploratory prin-

cipal component analysis with varimax rotation, and

components with eigenvalue >1 (i.e. the total vari-

ance that explains a particular component) were

tested for homogeneity and internal consistency.

Three criteria were used to determine homogeneity
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and internal consistency: factor loadings (i.e. the cor-

relations between the items and the particular compo-

nent) should be ≥0�5; interitems correlation should

not exceed >0�4; Cronbach’s alpha of each component

should be >0�7. The GPA-R-de could not be tested for

homogeneous domains, because of the dichotomous

scale. To be internally consistent, Cronbach’s alpha of

the dentist part should be >0�7.
For analysis of stability and distinguishing capacity

of the GPA-R-pa, an end score was created by divid-

ing the sum score by the highest score possible based

on the answered items. In the analysis of stability and

distinguishing capacity of GPA-R-de, the sum score

was used.

Stability of the GPA-R was determined by the

intraclass correlation coefficient (ICC) and the

Spearman–Brown coefficient. Furthermore, a depen-

dent t-test was conducted. If the Spearman–Brown

coefficient was >0�8 and ICC was >0�6, the stability

was regarded adequate. If a significant difference

existed between both moments, the effect size (stan-

dardised difference, i.e. the difference corrected for

dispersion) was estimated. An effect size of 0�2 was

considered small, 0�5 moderate and >0�8 large. Dis-

tinguishing capacity of the GPA-R was evaluated by

an independent t-test between the patient and con-

trol groups, using a Bonferroni correction. If the dif-

ference between the groups was significant, the

effect size was estimated.

The mean SCL-90 anxiety score of the ‘gagging

group’ was compared with the known norms for adult

non-patients (10), that is the mean score on the anxi-

ety scale that may be expected from non-anxious per-

son in the Netherlands, using an independent t-test.

In case of a significant difference, the effect size was

estimated.

In all statistical tests, P < 0�05 was considered statis-

tically significant.

Table 1. Gagging Problem Assessment – revised version (GPA-R)

Patient part (GPA-R-pa)

Instruction

Please estimate your degree of gagging in the following situations by encircling the answer that applies most to you

If you avoid a situation because of your gagging problem, please encircle ‘always’. If you cannot envision the situation, please encircle

‘n.a.’ (not applicable)

1. Brushing your teeth No Sometimes Often Always n.a.

2. Wearing a (partial) prosthesis No Sometimes Often Always n.a.

3. Lying in supine position in the dental chair No Sometimes Often Always n.a.

4. Feeling the mirror in the front of the mouth No Sometimes Often Always n.a.

5. Feeling the mirror deeper in the mouth No Sometimes Often Always n.a.

6. Feeling the dental probe in the mouth No Sometimes Often Always n.a.

7. Feeling the dental probe between the teeth/molars No Sometimes Often Always n.a.

8. Having an impression taken of the upper jaw No Sometimes Often Always n.a.

9. Having an impression taken of the lower jaw No Sometimes Often Always n.a.

Dentist part (GPA-R-de)

Instruction

Please indicate the degree of gagging in the following situations

When you have been unable to perform an action because of the severity of the gag response, encircle ‘yes’. The back of the dental

chair is no more than 30° in upward position

1. Outside the mouth, in front of the opened mouth No Yes

2. In the mouth, at the level of the second molars No Yes

3. In the mouth, touching behind the uppers incisors No Yes

4. In the mouth, touching the transitional area to the soft palate No Yes

5. On the inner side of the cheek, at the level of the second molars No Yes

6. Touching the maxillary process, at the level of molar 7/8 No Yes

7. On the back of the tongue, at the level of molar 7/8 No Yes

8. Side of the tongue, at the level of the second molars No Yes
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Results

With regard to biographical data, the ‘gagging group’

contained significantly more subjects fearing choking

(P = 0�008) in comparison with the control group,

while no other significant differences were found. Of

the participants, 30% had a (partial) denture.

GPA-R patient part

Results of the GPA-R-pa are summarised in Table 2

and Fig. 1. The ‘gagging’ group answered items 4, 8

and 9 mostly with ‘not applicable’.

Correlations between GPA-R-pa items and underly-

ing factors are shown in Table 3. The four concepts

with an eigenvalue >1 explain 89% of the variance.

Items 1, 3 and 4 correlated with multiple concepts.

The mean of the GPA-R-pa filled in the ‘gagging

group’ at baseline was 0�50 (s.d. = 0�27). The GPA-R-pa

conducted 2–3 weeks later had a mean of 0�44
(s.d. = 0�30). ICC of the GPA-R-pa was 0�68, Spear-

man–Brown coefficient was 0�82. The dependent

t-test did not result in a significant difference. This

indicates that participants filled in the questionnaires

in a highly consistent manner.

The means of the GPA-R-pa differed significantly

between the ‘gagging group’ (mean = 0�50,
s.d. = 0�27) and the control group (0�27, s.d. = 0�15)
(P = 0�000), indicating that the questionnaire part of

the GPA discriminates gagging patients from non-gag-

ging patients.

GPA-R-dentist part

Results of the GPA-R-de are summarised in Table 4

and Fig. 1. Items 4 (M = 0�46), 7 (M = 0�44) and 8

(M = 0�37) resulted in higher means than the other

items. The highest mean of the other items was 0�08.
No gagging responses were present in the control

group. Cronbach’s alpha of the GPA-R-de was 0�66
(Table 5).

The mean of the GPA-R-de scored in the ‘gagging

group’ at baseline was 1�56 (s.d. = 1�56). The second

assessment, 3 weeks later, had an average of 1�31
(s.d. = 1�56). ICC of the GPA-R-de was 0�65, Spear-

man–Brown coefficient was 0�79. The dependent

t-test did not result in a significant difference.

Means of the GPA-R-de differed significantly

between the ‘gagging group’ (1�56, s.d. = 1�56) and

the control group (0�00, s.d. = 0�00) (P = 0�000).

Anxiety

No significant difference was found between the SCL-

90 anxiety scores of the ‘gagging’ group

(mean = 13�51, s.d. = 4�73) and those of the adult

Dutch norm group (12�76, s.d. = 4�41) (P = 0�23).

Discussion

The original GPA has been evaluated in a previous

pilot study (7). The current study concentrated on the

revised GPA (GPA-R), in a group of ‘gagging patients’

and a control group, in an effort to construct a reli-

able and valid instrument for assessing gagging in the

dental setting.

Within the ‘gagging group’, internal consistency

and stability of the GPA-R-de were only marginally

acceptable. These results are in contrast with former

results (7–9) A contributing factor might be an ambi-

guity in the instruction of the GPA-R-de: the instruc-

tion refers to location and not to strength and

Table 2. GPA-R scores per item, per group: patient part

GPA-R-pa items

Patient group Control group

N Mean SD N Mean SD

1. brushing your teeth 45 1�82 1�03 16 1�00 0�37
2. wearing a (partial)

prosthesis

50 0�56 0�99 17 0�77 0�56

3. lying in supine

position in the dental

chair

49 1�69 1�08 17 1�00 0�35

4. feeling a dental mirror

in the foremost part of

the mouth

54 1�50 0�89 17 0�94 0�24

5. feeling the dental

mirror more

profoundly in the

mouth

35 2�43 0�82 17 0�94 0�24

6. feeling the dental

probe in the mouth

53 1�81 0�90 16 0�81 0�40

7. feeling the dental

probe between teeth/

molars

56 1�50 0�95 17 0�77 0�44

8. making an impression

of the upper jaw

24 1�13 1�33 17 1�06 0�56

9. making an impression

of the lower jaw

28 0�82 1�16 17 0�94 0�43
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duration of the contacts. The outcome of the GPA-R-

de may therefore have been influenced by variations

in stimulus strength and duration, which may have

decreased the stability of the instrument. This under-

lines the importance of explicit, unambiguous instruc-

tions of a clinical measuring method. The quality of

the GPA-R-de is likely to be substantially better than

the current study was able to demonstrate. These

results, however, do not affect the finding that the

distinguishing capacity was indeed satisfactory.

The nine-item GPA-R-pa showed an inadequate

internal consistency and stability. However, the distin-

guishing capacity revealed to be satisfactory. A possi-

ble explanation for the insufficient internal

consistency and stability might be some confusing

aspects. Firstly, the added category ‘not applicable’

has the explicit instruction to be encircled if the

patient cannot envision of the referred situation.

Nonetheless, the category might have been prone to

misinterpretation. For instance, a patient who esti-

mates not suffering from gagging during brushing

teeth could argue that gagging is not applicable in this

situation and encircle ‘n.a.’ subsequently.

In both the ‘gagging group’ and the control group,

item 2 (wearing a [partial] prosthesis) demonstrated

the lowest score. The item might be ambiguous after

all. A (partial) prosthesis could refer to a partial maxil-

lary denture or a partial metal frame prosthesis, as well

Fig. 1. GPA-R items: ‘Gagging group’

versus controls. Differences on GPA-R-

pa were considered significant at

P < 0�0056. The sum of means of the

GPA-R-pa differed significantly

between both groups (P = 0�000).
*P < 0�0056. Differences on GPA-R-

de were considered significant at

P < 0�0063. The sum of means of the

GPA-de differed significantly

between the two groups (P = 0�000).
*P < 0�0063.

© 2015 John Wiley & Sons Ltd

G A G G I N G P RO B L EM A S S E S SM EN T : A R E - E V A L U A T I O N 499



as to a complete maxillary or mandible denture. Due to

these differences, the item may have been difficult to

interpret, with different answers as a result. However,

this item is principally relevant in the context of dental

gagging and should therefore be included in this mea-

suring instrument. A possible solution could be to make

a distinction between patients with and without

removable dental appliances.

Compared with the original GPA-de (7), the

authors had decided to add two items addressing the

response to stimulation of the tongue (item 7 and 8)

based on their clinical experience. Together with item

4 (referring to the transition hard to soft palate), these

items resulted in considerable higher scores in the

gagging group. This suggests that the ‘tongue items’

are of particular relevance.

The distinguishing capacity of the GPA-R-de dem-

onstrated to be good. None of the respondents in the

control group had a score above zero. Evidently, the

GPA-R-de is able to show a clear clinical difference

between patients with and without a dental gagging

problem.

Table 3. Correlation of the GPA-R-pa items and the underlying factors

Concepts (%explained variance) [Cronbach’s alpha]; only values >0�4 are displayed

1.

probe

(42�72)

2.

impression

(19�25)

3.

prosthesis

(14�66)

4.

dental mirror

(12�24)

1.

probe

(40�00)
[0�56]‡

2.

impression

(29�59)
[0�88]

1.

probe

(44�64)
[0�74]

2.

impression

(35�87)
[0�88]

1.

probe

(61�82)
[0�88]

2.

impression

(31�23)
[0�88]

Brushing your

teeth

0�473† �0�794†

Wearing a

(partial)

prosthesis

0�876 0�506

Sitting in supine

position in the

dental chair

0�577† 0�571†

Feeling a dental

mirror in the

foremost part

of the mouth

0�636† 0�489†

Feeling the

dental mirror

more

profoundly in

the mouth

0�934 0�587 0�556† 0�454†

Feeling the

dental probe in

the mouth

0�930 0�935 0�950 0�975

Feeling the

dental probe

between teeth/

molars

0�930 0�915 0�958 0�959

Making an

impression of

the upper jaw

0�931 0�898 0�880 0�941

Making an

impression of

the lower jaw

0�932 0�928 0�922 0�926

Results of the first, second, third and final exploratory factor analysis. Items marked with †correlate with multiple factors >0�4 and

therefore were deleted. Cronbach’s alpha in the second analysis marked with ‡did not meet the criterium >0�7; therefore, the item

decreasing Cronbach’s alpha was deleted. The final factor analysis resulted in a homogeneous internal consistent instrument of four

items.
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The difference in the overall anxiety score between

the gagging group’ and standard values of a non-clini-

cal norm group did not appear to be significant. This

indicates that dental gagging is a distinct problem that

should not be interpreted as a sign of overall anxiety.

The fear of choking, significantly more present in our

‘gagging group’ than in the controls, can apparently

be considered to be a possible component of dental

gagging. This is an interesting finding, as a fear of

choking in dental gagging patients might require a

different treatment approach.

An overall difficulty assessing dental gagging is that

‘triggers’ eliciting a gag response can be very patient

specific. For instance, some patients start gagging only

if specific places of the mouth are touched, for others,

the taste or experience of specific materials in their

mouth is crucial. Also, psychological factors and the

attitude of the dentist may aggravate the gag

response. In addition, patients may vary with regard

to the intensity and length of their gag response. A

patient who only responds strongly to one specific

stimulus, will not reach a high score on the GPA-R-de,

although the response can (seriously) hamper dental

treatment. Therefore, the GPA-R seems to be useful

in establishing whether or not a gagging problem

exists, rather than indicating the severity of this prob-

lem. Ideally, the latter should be scored per specific

trigger per patient and then could be followed in

time.

Overall, the GPA-R failed to meet our expectations

but helped us to develop our theoretical knowledge of

and clinical experience with dental gagging. As a

result, we suggest the development of a new instru-

ment that incorporates above suggestions in our cur-

rent opinion, an instrument for dental gagging should

include the use of different materials (e.g. cotton rolls,

dental hook and rubber handgloves), the intensity,

duration and location of the stimulus applied as well

as the intensity of the gag reaction. Principally, an

instrument that would be capable of measuring the

intensity, duration and location of the stimulus applied

as well as the gag reaction as a result, would be the

ultimate goal. The gag reaction sensor probe (4) could,

in this respect, be inspiring for a new instrument or for

incorporating it in an existing instrument, although

this probe might not be easily accessible yet for all

dentists. On the other hand, any gagging measurement

instrument reflecting all the dimensions mentioned

above probably will be extensive and less adequate for

daily practice. A ‘one-size-fits-all’ instrument seems

hard to achieve. So, one might have to accept that the

GPA-R primarily serves only to discriminate between

gagging and non-gagging patients and that a more

Table 5. GPA-R-de internal consistency

Cronbach’s alpha: 0�66

Cronbach’s

alpha when

deleting item

1. Outside the mouth in front of opened mouth 0�62
2. In the mouth at the level of second molars 0�62
3. In the mouth touching behind the upper

incisors

0�60

4. In the mouth touching the transition to soft

palate

0�61

5. In the inner side of the cheek at the level of

second molars

0�65

6. At the level of the maxillary process at the

level of second/third molars

0�65

7. On the dorsal part of the tongue 0�69
8. On the lateral part of the tongue at the level

of the second molars

0�61

Table 4. GPA-R scores per item, per group: dentist part

GPA-R-de items

Patient group Control group

N Mean SD N Mean SD

1. outside the mouth in front of opened mouth 59 0�03 0�18 17 0�00 0�00
2. in the mouth at the level of second molars 59 0�05 0�22 17 0�00 0�00
3. in the mouth touching behind the upper incisors 59 0�07 0�25 17 0�00 0�00
4. in the mouth touching the transition to soft palate 59 0�46 0�50 17 0�00 0�00
5. in the inner side of the cheek at the level of second molars 59 0�07 0�25 17 0�00 0�00
6. at the level of the maxillary process at the level of second/third molars 59 0�07 0�25 17 0�00 0�00
7. on the dorsal part of the tongue 59 0�44 0�50 17 0�00 0�00
8. on the lateral part of the tongue at the level of the second molars 59 0�37 0�49 17 0�00 0�00
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elaborate instrument, able to assess individual triggers,

has yet to be developed.
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