
1
The Journal of Contemporary Dental Practice, Volume 6, No. 3, August 15, 2005

Lifestyle and Psychosocial Factors
Associated with Tooth Loss in Mexican 

Adolescents and Young Adults

Objective:  The aim of the present study was to examine:  (1) the prevalence of tooth loss in persons living in 
community dwellings and (2) the strength of the association identified between tooth loss experience and the 
psychosocial factors of lifestyle, stress, and anxiety.

Material And Methods:  A cross-sectional study was carried out in a convenience sample where data were 
collected by means of self-administered questionnaires of lifestyle and psychosocial factors (stress and 
anxiety) and a clinical examination.  A total of 516 subjects aged 14-30 years of age were included in the 
study.  Subjects had a visual dental examination.  Prevalence and mean of tooth loss were calculated excluding 
third molars, and their related factors were adjusted in a binary logistic regression.

Results:  Mean age of participants was 17.4±3.0 years; 45.5% were men.  The prevalence of tooth loss (when 
at least one tooth was lost) was 20.5%.  Among the 516 persons, a total of 201 teeth were lost with a mean 
tooth loss 0.39±0.95 overall.  Mean tooth loss in subjects with at least one missing tooth was 1.90±1.26 teeth. 
Results adjusted by anxiety in the multivariate logistic regression model showed tooth loss was associated with 
lifestyle (OR=1.95, 95% CI=1.17 – 3.24), age (OR=2.65, 95% CI=1.64 – 4.26), and Angle’s malocclusion II and 
III (OR=2.86; 95% CI=1.67 – 4.90).  A slight association toward tooth loss was observed (p<0.10) in the sex 
and stress variables.
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Introduction
Dental caries and chronic destructive periodontal 
diseases are two of the most salient problems for 
dental public health systems worldwide.  Tooth 
loss is particularly important due to the functional, 
psychological, social, and financial impact that 
may result from the substantial number of teeth 
being lost.  While dental caries appears to be 
the main cause of tooth loss, chronic destructive 
periodontal diseases also contributes to this 
problem.1-9  The relative impact of either caries 
or periodontal etiologies for tooth loss seems 
to vary across countries, age groups, levels of 
access-to-care, and opportunities to use different 
care-delivery models.  Diverse studies have 
examined the tooth loss phenomena from various 
perspectives in different countries.10-14  There is 
scant information, however, on the impact of 
certain variables that may modify tooth loss, such 
as concurrent psychosocial factors.

With few exceptions, there are obvious socio-
economic status (SES) gradients to overall 
mortality and morbidity.15, 16  Recently, more 
sophisticated interpretations attempting to explain 
health differences have come to the conclusion 
disease occurrence is modified by a combination 
of factors.  Generally speaking, stimuli from 
daily living require the individual to make 
homeostatic changes to adapt to new, evolving 
environmental demands.17  Among others, these 
factors are:  social status8, empowerment19, 
stress (both positive and negative)20, genetic
makeup21, lifestyle (its many forms)22, cultural/
ethnic resources at various stages in life23, and 
anxiety, which may result from mismatches 
in performance and demands and lead to a 
pathological condition if sufficiently severe.24  For
many diseases, including oral conditions, the 
exact contribution of each factor to disease 
frequency and severity in a specific population 
group remains unclear.

An example of poorly defined contributions is 
lifestyle.  Lifestyles are defined as collective 
roles in health behavior relating to life 
opportunities.  Those conditions are the social, 
economic, and physical environments in which 
individuals live, relate, and work.  In some 
circumstances stress and other psychosocial 
factors may greatly impact health status25, 
including oral health.  Hayashi et al.26 reported an 
extreme example when they found alexithimia 
(a condition characterizing persons unable to 
express their feelings) and age were associated 
with tooth loss.

Conclusions:  Lifestyle and tooth loss have a substantial association.  According to age group, these results 
suggest tooth loss is an oral health problem in the study population.
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reliability and applicability 
of the survey methods, 
with similar distribution by 
age and sex.  Participants 
received their summarized 
clinical findings both verbally 
and in writing.  The clinical
exam included missing 
teeth (dependent variable), 
defined when the subject 
had one or more teeth lost 
(excluding third molars) to caries or periodontal 
disease.  Evidence of clinical bruxism28, using 
the criteria proposed by Johansson et al., and 
the occlusion class, as per Angle’s classification, 
were also established.

Stress, Anxiety, and Lifestyle
Stress and anxiety were 
assessed using separate 
questionnaires with five 
response options, including 
Likert-type scales.  Options 
ranged from 0 (of little 
consequence) to 4 
(very important) and 
were designed to be 
age and culturally 
appropriate in cognitive 
somatic anxiety and psycho physiologic 
stress evaluation.29, 30  These instruments were 
developed to measure the clinical impact of 
psychosocial factors on health in adolescents and 
younger adults.  The instruments include 44 items 
targeting stress and 14 items targeting anxiety, 
with total scores ranging from 0 (not anxious at 
all) to 56 (extremely anxious) and from 0 (not 
stressed at all) to 176 (extremely stressed).  The 
instrument for the lifestyle assessment was part 
of the same battery of questionnaires, developed 
using similar procedures, and validated for 
use in the age, language, and cultural groups 
participating in the present study.  The lifestyle 
questionnaire included numeric scales from 0 
(favorable) to 11 (unfavorable) evaluating factors 
related to lifestyle and health in 20 items.  Total 
scores ranged from 0 (favorable lifestyle) to 220 
(unfavorable lifestyle).29, 30  Click below to view the 
questionnaires. Ancillary support information is 
available from the corresponding author.

An abundance of studies that look at oral 
health in relation to psychosocial factors vary 
markedly.  They tend to emphasize periodontal 
health as opposed to oral and dental features.  
To better delineate an understanding of the 
association of selected psychosocial factors and 
tooth loss, the aim of the present study set out 
to examine (1) the prevalence of tooth loss in 
community dwelling persons and (2) the strength 
of the association identified between tooth loss 
experience and the psychosocial factors of 
lifestyle, stress, and anxiety.

Materials and Methods

Study Population
The study design followed the ethical review 
guidelines customarily laid out by the relevant 
authorities at the University of Campeche, 
México.  This was a secondary analysis of a 
database from an oral health epidemiologic study 
on temporomandibular (TMD) disorders.27

A cross-sectional study was conducted in 
individuals with permanent teeth, between 
14 to 30 years of age, attending the University 
of Campeche.  Because we have no pretence 
to extrapolate results to a larger population, 
contact with our study population was based 
on convenience and the homogeneity of the 
population of full-time students.  Data was 
collected at the schools after administrative 
issues and logistic hurdles had been cleared with 
school authorities.  An invitation to participate 
in the study was made to students.  People 
accepting the invitation were provided with an 
official letter describing the study and ethical 
implications of data handling, privacy, and 
confidentiality issues; their consent to have 
a dental exam undertaken and its results 
communicated to each interested party; and likely 
dates for dental exam and written instrument 
administration.  In this study both researchers as 
well as participants spoke the same language.

Oral Examinations
The subjects had an oral exam by one of four 
dentists calibrated and standardized in the 
diagnoses criteria (kappa >0.85).  A pilot study 
was conducted on a sub-sample of 50 subjects 
(not included in the main study) to test the 
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English translation from the Spanish questionnaire

STRESS SYMPTOMS INVENTARY

NAME:____________________________________________________ DATE:______________

AGE:___________________ SEX:____________ LEVEL OF STUDIES:___________________

STATUS:___________________________ CURRENT ACTIVITY:________________________

DIRECTIONS: MARK WITH AN “X”, THE PARENTHESIS THAT INDICATE THE INTENSITY OF

YOUR COMPLAIN DURING THE LAST MONTHS, CHOOSE FROM THE FOLLOWING

SYMPTOMS.

REACTIONS

N
O

N
E

F
E

W

R
E

G
U

L
A

R

F
R

E
Q

U
E

N
T

A
L

W
A

Y
S

1. Depression (     ) (     ) (     ) (     ) (     )

2. Strong heart beat (     ) (     ) (     ) (     ) (     )

3. Mouth Dryness (     ) (     ) (     ) (     ) (     )

4. Angry bursts (     ) (     ) (     ) (     ) (     )

5. Need to hide (     ) (     ) (     ) (     ) (     )

6. Need to cry (     ) (     ) (     ) (     ) (     )

7. Unable to concentrate (     ) (     ) (     ) (     ) (     )

8. Weakness, dizziness (     ) (     ) (     ) (     ) (     )

9. Fatigue (     ) (     ) (     ) (     ) (     )

10. Feel tied-up (     ) (     ) (     ) (     ) (     )

11. Nervous ticks (     ) (     ) (     ) (     ) (     )

12. Tend to be scare by noises (     ) (     ) (     ) (     ) (     )

13. Nervous laugh (     ) (     ) (     ) (     ) (     )

14. Stuttering (     ) (     ) (     ) (     ) (     )

15. Bruxism (     ) (     ) (     ) (     ) (     )

16. Tight Mandible (     ) (     ) (     ) (     ) (     )

17. Insomnia (     ) (     ) (     ) (     ) (     )

18. Headache produced by stress (     ) (     ) (     ) (     ) (     )

19. Migraine (     ) (     ) (     ) (     ) (     )

20. Excessive sweating (     ) (     ) (     ) (     ) (     )
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English translation from the Spanish questionnaire

ANXIETY QUESTIONNAIRE

NAME:________________________________________________________________________

AGE:________ SEX:_______ LEVEL OF STUDIES:______________________

MARITAL STATUS:____________ CURRENT OCCUPATION__________________

Direction: Mark with an X the parenthesis that shows the rate of intensity in which you have suffered the

following feelings or complains.

REACTIONS
N

O
N

E

F
E

W

R
E

G
U

L
A

R

F
R

E
Q

U
E

N
T

A
L

W
A

Y
S

43. Difficulties to concentrate (     ) (     ) (     ) (     ) (     )

44. Heart beats faster (     ) (     ) (     ) (     ) (     )

45. Worry too much (     ) (     ) (     ) (     ) (     )

46. Body tremors (     ) (     ) (     ) (     ) (     )

47. Imagine upsetting scenes (     ) (     ) (     ) (     ) (     )

48. Need to go to the toilet (     ) (     ) (     ) (     ) (     )

49. Remember images that produce anxiety (     ) (     ) (     ) (     ) (     )

50. Stomach is tense (     ) (     ) (     ) (     ) (     )

51. Come to mind thoughts that upset you (     ) (     ) (     ) (     ) (     )

52. Walk nervously (     ) (     ) (     ) (     ) (     )

53. Can’t think enough faster (     ) (     ) (     ) (     ) (     )

54. Get paralyzed (     ) (     ) (     ) (     ) (     )

55. Come to mind thoughts that make you anxious (     ) (     ) (     ) (     ) (     )

56. sweat excessively (     ) (     ) (     ) (     ) (     )
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Statistical Analyses
The independent variables were stress, lifestyle, 
and anxiety scores as well as variables for 
sex, presence or absence of bruxism, and the 
occlusion class.  Data were entered in a database 
in SPSS® and analyzed in STATA 7® ®.  The scores 
obtained from the psychosocial instruments were 
divided in quartiles to compare the first, second, 
and third quartiles vs. the fourth quartile.  In the
first stage of the analyses data were analyzed 
with bivariate tests, namely Mann Whitney-U, x2,
and non-parametric test for trends.  Odds ratios 
(OR) were calculated with confidence interval 
(95% CI).  For the second stage of the analysis, 
a multivariable model of logistical regression 
was fitted (Pearson’s goodness-of-fit test) to 
ascertain the independent variables’ simultaneous 
impact.  Only the variables that were p<0.15 
in the bivariate analysis were included in the 
final model.  A variance inflation factor (VIF) 
test with the purpose of analyzing and avoiding 
multicolinearity between independent variables 
was conducted.  All possible interactions 
were tested and included if their statistical 
significance was less than 0.15.  The specification 
error test (linktest) was used to verify the )
assumption the logit of the response variable t
was a linear combination of the independent 
variables.  Finally, we evaluated the global quality 
of the model by means of an analysis of residuals 
(results not presented).31

Results

Basic Results
A total of 516 subjects were examined; their 
mean age was 17.4±3.0 years.  The descriptive 
results are in Table 1.  The prevalence of tooth 
loss at the individual level (when at least one 
was lost) was 20.5% (n=106).  The number of 
teeth lost ranged from 0 to 7.  The proportions 
of subjects in the study population that had one, 
two, or three teeth lost were 11.0% (n=57), 4.8% 
(n=25), and 1.6% (n=8), respectively.  Only 3.1% 
(n=16) had lost four or more teeth.  Among the
516 persons, a total of 201 teeth were lost with a 
mean tooth loss 0.39±0.95 overall.  Mean tooth 
loss in subjects with at least one tooth lost was 
1.90±1.26 teeth.

Bivariate Analyses
Table 2 shows the distribution of subjects and 
teeth lost across sex and age.  Women lost more 
teeth than men: 24.2% in women vs. 16.2% in 
men (p<0.05).  The prevalence of tooth loss by 
age group was 16.1% for the adolescents 
(< 19 years-old) and 34.7% for the young adults 
(> 19 years of age) (p<0.05).  A significant
correlation between age and missing teeth 
(r=0.2732; p<0.0001) was observed.

Tooth loss experience was different across 
subjects that have been identified as having 

Table 1.  Frequency distribution of variables in the study sample.
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normal occlusion, malocclusion type II, or 
malocclusion type III; each one of these sub-
groups had different proportions of people who 
had suffered from tooth loss – 17.4%, 39.6%, 
and 30.0%, respectively (p<0.001).  Within 
participants that had been diagnosed with 
signs of bruxism, the prevalence of tooth loss 
(24.2%) was marginally higher (p=0.084) than in 
participants who had no signs of bruxism (18.0%).

With regard to the psychosocial variables, 
descriptive statistics for stress, anxiety, 
and lifestyle scores were 23.08±16.06 
(median=20; Q

25
-Q

75
=11-31), 11.45±7.48 

(median=10 Q
25
-Q

75
=6-15), and 

102.17±22.55 (median=104 Q
25
-Q

75
=90-116), 

respectively.  Through dummy variables, 
values were contrasted from the first, second, 
and third quartiles with the value of the 
fourth quartile.  Significant differences linking 
unfavorable lifestyle and more teeth lost and 
between higher stress and more teeth lost 
(p<0.05) were found.  The experience of tooth 
loss and anxiety scores did not appear to have 
association under the present research 
conditions (p>0.05).

In the bivariate logistic regression analysis 
with tooth loss only lifestyle and stress 
were significant, with odds ratios of 1.78 for 
both.  Women were at increased risk of tooth 
loss compared to men (OR=1.65) just as older 
participants were more likely to have lost at least 
one tooth than younger participants.  Values from 
young adults >19 years old – OR=2.77 — with 
adolescents <19 years-old were contrasted and 
found participants with bruxism were more likely 
to have lost teeth than those without bruxism 
(OR=1.46).  Participants who had malocclusion in 

the Angle class II and class III were substantially 
more likely to have lost teeth (OR=3.11 and 
OR=2.03, respectively) than those with class I 
occlusion.

Multivariate Analyses
The results of the multivariate analysis of logistic 
regression (Table 3) are based on the best-
adjusted model.  Age, lifestyle, and malocclusion 
were variables associated (p<0.05) with tooth 
loss.  Young adults (> 19 years old) were 
2.65 (95% CI=1.64 – 4.26) times more likely to 
have suffered tooth loss than adolescents 
(> 19 years old).

Subjects with an unfavorable lifestyle were twice 
(OR=1.95; 95% CI=1.17 – 3.24) as likely to 
have lost at least one tooth, compared to those 
who had a favorable lifestyle.  Researchers also 
note subjects with Angle’s malocclusion II and 
III have more tooth loss than those with Angle’s 
I malocclusion by a factor of 2.86 (95% CI=1.67 
– 4.90).  A slight association toward tooth loss 
was observed (p<0.10) in the sex (OR=1.57; 
95% CI=0.97 – 2.52) and stress (OR=1.76; 95% 
CI=0.99 – 3.15) variables.

The model adjustment was tested with the 
Pearson’s goodness-of-fit test and was not found 
to be significant (X2(45)=38.82; p=0.7299).  This 
indicates the observed probabilities are similar 
to the predicted probabilities by the logistic 
model.  In the specification error test we obtained 
satisfactory results; the outcome logit was a linear t
combination of the independent variables.  With 
regard to analysis of residuals done on the 
model, no influence covariable patterns were 
detected (results not reported).

Table 2.  Distribution of subjects with tooth loss (at least one) and mean tooth loss
by sex and age groups in study population.
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Discussion
The present research describes the association 
between psychosocial features and tooth loss 
in a teenage and young adult population in 
Mexico.  Using culturally relevant and age 
appropriate psychosocial measures researchers 
were able to corroborate reports46-48 relevant 
to other populations that report446-48 there is 
an association between unfavorable lifestyle, 
increased stress, and tooth loss.  Results 
from the present study are one of the first 
explorations into the role of social features 
effecting tooth loss and oral health in the Mexican 
environment.  While suggestive of well-defined 
trends within this specified study population, the 
present results should be interpreted cautiously 
due to methodological limitations.  Among these, 
the study framework resorted to secondary 
analysis of an existing database.27  This resource 
did not attempt to provide population-level data 
within a probabilistic assessment of the health 
status of the Campeche population.  Because
the data collection was cross-sectional and, thus, 
may be effected by temporary ambiguity, the 
researchers could not discern whether tooth loss 
preceded increased stress or unfavorable lifestyle 
or vice versa.

No reliable tooth loss incidence studies are 
available for the Mexican setting, but longitudinal 
studies in other countries indicated a substantial 

proportion of people 
lose at least one tooth 
within a three-year 
interval.32-34  Periodontal 
problems were often 
associated with tooth 
loss, and the proportion 
of people at risk of losing 
teeth due to periodontal 
breakdown increases with 
age35 and is associated with lower SES.36  The 
role of caries4, 37, 38 in tooth loss is unclear 
when contrasted with the role of periodontal 
diseases,10 particularly in adults.3, 7, 8  Most teeth, 
however, are lost due to caries (crown and root 
lesions), periodontal diseases, or a combination 
of pathosis and judgments that culminate in a 
decision made by clients and clinicians.39

While it is believed, among older persons, poor 
oral health is a concomitant of aging and nothing 
can be done to improve this situation40, 41, tooth 
loss will likely diminish the quality of life when 
all functional, psychosocial, and economic 
implications are considered.  It has been 
postulated, however, depending on specific 
circumstances and outcomes, losing a tooth 
can be either an improvement or a worsening 
of health status.42  For younger persons with 
reasonable access to dental health care, it is 

Table 3.  Results of tooth loss (0 vs. at least one tooth lost) regressed on
socio-demographic and psychosocial factors (n=521).
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speculated tooth loss would generally be a 
negative outcome.  The proportion of our study 
population who had lost at least one tooth was 
somewhat low (21.4%, with an average tooth 
loss of 0.42) compared to other studies on Latino 
adults, which found a prevalence of 59% and a 
mean of 2.64 teeth lost.43  When contrasts are 
limited to comparable age groups, however, 
findings from other studies and the present 
study are similar.44, 45

This is not surprising; tooth loss is the result 
of complex interactions between clinical, 
patho-physiological, and socio-behavioral 
factors.11, 36  The strength of the association 
between psychosocial factors and tooth loss 
has not been as thoroughly evaluated.  Lifestyle 
is dependent on specific circumstances and 
social milieu.  The findings of the present study 
suggest an unfavorable lifestyle is associated 
with increased tooth loss – just as Sakki et al.46,
Schou et al.47, and Yoshida et al.48 have found.  It 
is not known, however, whether people with 
negative lifestyles lose more teeth due to direct 
patho-physiologic causes or if they have behavior 
patterns that are less efficacious to maintain good 
oral health by themselves or through the timely 
use of dental care services.49, 50  It is likely various 
combinations of contributing factors are at play 
in different social settings and at different stages 
in a lifetime.  The present study found stress was 
associated with tooth loss.  Interactions between 
stress levels and immune responses that have 
been characterized with, e.g., periodontal 
diseases51, 52 open the possibility the contribution 
of stress to tooth loss was mediated by 
periodontal breakdown.  However, it is not known 
whether such a pathway is the only explanation 
linking the two phenomena or merely a 
contributing factor.  Unrelated studies have found 
depressed cellular immunity under conditions of 
severe stress, especially when coupled with poor 
social support53 or signs of worse gingival status 
under psychosocial duress.54  Such changes may 

allow increased vulnerability to infectious agents 
such as periodontopathogenic bacteria.55

As in many studies, age was an associated factor 
for tooth loss in our (adolescents and youth 
adults) population10, 45, 26, 14; more teeth are lost in 
older age groups.  This can be explained by teeth 
being in contact with acidic environments for 
longer periods of time, being subject to repetitive 
cycles of dental treatment that may have added a 
measure of iatrogenic weakening, and/or having 
a longer history of periodontal undermining.  The
increased likelihood of women losing teeth in the 
present study population at the bivariate analysis 
level was not consistent with the importance 
ascribed in the final model.  It is difficult to place 
these findings in the context of reports on tooth 
loss because some studies have found women 
lose more teeth then mene 10, 11, some studies have 
found women lose fewer teethr 44, 46 than men, and 
some studies had ambiguous results.56

Conclusion
Because the number of teeth inside the mouth 
is a good indicator of oral health, the decline 
of tooth loss is often mentioned as a health 
goal.39, 57  In conclusion, according to age, these 
results suggest tooth loss is an oral health 
problem in the study population.  Lifestyle and 
tooth loss have a substantial association.  The 
prevalence of tooth loss in this study exceeds 
the global goal for oral health in the year 2000 
established by the World Health Organization 
(WHO) in 1985 that proposed 85% of the 
population around the world not having missing 
teeth.  The WHO global goal for oral health in 
the year 2010 proposed no missing teeth for 
18 year old individuals.  Our study observed a 
prevalence of tooth loss of 15.3% in subjects < 18 
years old.  Clearly, if preventive oral health care 
measures are not instituted, the results of this 
study suggest this population will fall far short of 
the WHO oral health goals.58, 59



11
The Journal of Contemporary Dental Practice, Volume 6, No. 3, August 15, 2005

References
1. Fure S, Zickert I. Incidence of tooth loss and dental caries in 60-, 70- and 80-year-old Swedish 

individuals. Community Dent Oral Epidemiol 1997; 25: 137-142.
2. Thomson W, Poulton R, Kruger E, et al., Socio-economic and behavioural risk factors for tooth loss 

from age 18 to 26 among participants in the Dunedin Multidisciplinary Health and Development 
Study. Caries Res 2000; 34: 361-366.

3. Reich E, Hiller KA. Reasons for tooth extraction in the western states of Germany. Community Dent 
Oral Epidemiol 1993; 21: 379-383.

4. Morita M, Kimura T, Kanegae M, et al. Reasons for extraction of permanent teeth in Japan. 
Community Dent Oral Epidemiol 1994; 22: 303-306.

5. Chestnutt I, Binnie V, Taylor M. Reasons for tooth extraction in Scotland. J Dent 2000; 28: 295-297.
6. Linden G, Mullally B. Cigarette smoking and periodontal destruction in young adults. J Periodontol 

1994; 65: 718-723.
7. Ong G. Periodontal reasons for tooth loss in an Asian population. J Clin Periodontol 1996; 23: 

307-309.
8. Phipps KR, Stevens VJ. Relative contribution of caries and periodontal disease in adult tooth loss 

for an HMO dental population. J Public Health Dent 1995; 55: 250-252.
9. Albandar J, Streckfus C, Adesanya M, et al. Cigar, pipe, and cigarette smoking as risk factors for 

periodontal disease and tooth loss. J Periodontol 2000; 71: 1874-1881.
10. Baelum V, Luan WM, Chen X, et al. Predictors of tooth loss over 10 years in adult and elderly 

Chinese. Community Dent Oral Epidemiol 1997; 25: 204-210.
11. Gilbert GH, Miller M, Duncan RP, et al. Tooth-specific and person-level predictors of 24-month tooth 

loss among older adults. Community Dent Oral Epidemiol 1999; 27: 372-385.
12. Grodstein F, Colditz GA, Stampfer MJ. Tooth loss and hormone use in postmenopausal women. 

Compend Contin Educ Dent 1998; 22 (Supll): S9-S16.
13. Locker D, Ford J, Leake JL. Incidence of and risk factors for tooth loss in a population of older 

Canadians. J Dent Res 1996; 75: 783-789.
14. Randolph W, Ostir G, Markides K. Prevalence of tooth loss and dental service use in older Mexican 

Americans. J Am Geriatr Soc 2001; 49: 585-589. 
15. Smith GD, Hart C, Blane D, et al. Lifetime socioeconomic position and mortality: prospective 

observational study. BMJ 1997; 314: 547-552.
16. Blane D. Disease etiology and materialist explanations of socioeconomic mortality differentials. 

Eur J Public Health 1997; 7: 385-391.
17. Chassoul C. University of medical science. (2002): Available in:www.ucimed.com/bvs/temas/

ansiedad.htm, Consulted on [28/Oct/2002].
18. Shively CA, Clarkson TB. Social status and coronary artery atherosclerosis in female monkeys. 

Arterioscler Thromb 1994; 14: 721-726.
19. Siegrist J. Adverse health effects of high-effort/low-reward conditions. J Occup Health Psychol 

1996; 1: 27-41.
20. Karasek R, Theorell T. Healthy work: stress, productivity and the reconstruction of working life. NY, 

Basic Books. 1990.
21. Baird P. The role of genetics in population health. In: Why are some people healthy and others not? 

The determinants of health of populations. Evans RG, Barer ML, Marmor TR, eds. NY Aldine de 
Gruyter; 1994: 133-159.

22. Evans R, Stoddart G. Producing health, consuming health care. In Why are some people healthy 
and others not? The determinants of health of populations. Evans RG, Barer ML, Marmor TR, eds. 
Aldine de Gruyter, NY. 1994; 133-159. 

23. Kawachi I. A prospective study of social networks in relation to total mortality and cardiovascular 
disease in men in the USA. J Epidemiol Community Health 1996; 50: 245-251.

24. Baeza-Villaroel JC. [Clinic of anxiety. The anxiety a normal, adaptive and universal mechanism]. 
Available in www.clinicadeansiedad.com/documentos.asp?indice=0, consulted on [28/Oct/2002].



12
The Journal of Contemporary Dental Practice, Volume 6, No. 3, August 15, 2005

25. WHO. Heelth promotion. Glosary. Ginebra: WHO. 1998. Available in: www.who.int/hpr/
backgroundhp/glossary/glossary_sp.pdf, consulted on [28/Oct/2002].

26. Hayashi N, Tamagawa H, Tanaka M, et al. Association of tooth loss with psychosocial factors in 
male Japanese employees. J Occup Health 2001; 43: 351-355.

27. Casanova JF, Vallejos A, Casanova A, et al. Muscular and articular disc affections in 
temporomandibular disorders. J Dent Res 2002; 81 (Spec Iss A): 555.

28. Johansson A, Haraldson T, Omar R, et al. A system for assessing the severity and progression of 
occlusal tooth wear. J Oral Rehabil 1993; 20: 125-131.

29. Meda-Lara RM. [Stress and health in workers of the micro- and little- industry of Guadalajara 
metropolitan zone]. Thesis PhD. University of Guadalajara. 1996.

30. Valderrama YP, Domínguez TB, Salvatierra YS, et al. [Validity and confidence of questionnaire of 
cognitive-somatic anxiety in significative clinic sample. Non-invasive evaluation and procedure for 
management in high risk population]. First Colloquia intern of investigation: Stress and Health. 1994.

31. Bagley SC, White H, Golomb BA. Logistic regression in the medical literature: Standards for use 
and reporting, with particular attention to one medical domain. J Clin Epidemiol 2001; 54; 979-985.

32. Eklund SA, Burt BA. Risk factors for total tooth loss in the United States; longitudinal analysis of 
national data. J Public Health Dent 1994; 54: 5-14.

33. Hiidenkari T, Parvinen T, Helenius H. Missing teeth and lost teeth of adults aged 30 years and over 
in south-western Finland. Community Dent Health 1996; 13: 215-222.

34. Ismail AI, Morrison EC, Burt BA, et al. Natural history of periodontal disease in adults: findings from 
the Tecumseh periodontal disease study, 1959-87. J Dent Res 1990; 69, 430-435.

35. Salonen LWE, Frithiof L, Wouters FR, et al. Marginal alveolar bone height in an adult Swedish 
population. A radiographic cross-sectional epidemiologic study. J Clin Periodontol 1991; 
18: 223-232.

36. Gilbert GH, Duncan RP, Shelton BJ. Social determinants of tooth loss. Health Serv Res 2003; 
38(6 Pt 2): 1843-1862.

37. Bouma J, Schaub RM, van de Poel F. Relative importance of periodontal disease for full mouth 
extractions in the Netherlands. Community Dent Oral Epidemiol 1987; 15: 41-45.

38. Stephens RG, Kogon SL, Jarvis AM. A study of the reasons for tooth extraction in a Canadian 
population sample. J Can Dent Assoc 1991; 57: 501-504.

39. Slade G, Gansky S, Spencer A. Two-year incidence of tooth loss among South Australians aged 
60+ years. Community Dent Oral Epidemiol 1997; 25: 429-437.

40. Kiyak HA, Miller R. Age differences in oral health attitudes and dental service utilization. J Public 
Health Dent 1982; 42: 29-41.

41. Maupomé G, Borges A, Ramírez LE, et al. Perceptions of tooth loss and periodontal problems in an 
independent elderly population. Content-analysis of interview discourse. J Cross Cult Gerontol 
1999; 14: 43-63.

42. Locker D. Clinical correlates of changes in self-perceived oral health in older adults. Community 
Dent Oral Epidemiol 1997; 25: 199-203.

43. Cruz G, Xue X, LeGeros R, et al. Dental caries experience, tooth loss, and factors associated with 
unmet needs of Haitian immigrants in New York City. J Public Health Dent 2001; 61: 203-209.

44. al Shammery A, el Backly M, Guile E. Permanent tooth loss among adults and children in Saudi 
Arabia. Community Dent Health 1998; 15: 277-280.

45. Hamasha A, Sasa I, Al-Qudah M. Risk indicators associated with tooth loss in Jordanian adults. 
Community Dent Oral Epidemiol 2000; 28: 67-72.

46. Sakki T, Knuuttila M, Vimpari S, et al. Lifestyle, dental caries and number of teeth. Community Dent 
Oral Epidemiol 1994; 22: 298-302.

47. Schou L, Currie C, McQueen D. Using a “lifestyle” perpective to understand toothbrushing behaviour 
in Scottish schoolchildren. Community Dent Oral Epidemiol 1990; 18: 230-234.

48. Yoshida Y, Hatanaka Y, Imaki M, et al. Epidemiological study on improving the QOL and oral 
conditions of the aged- Part II: relationship between tooth loss and lifestyle factors for adults men. 
J Physiol Anthropol Appl Human Sci 2001; 20, 369-373.



13
The Journal of Contemporary Dental Practice, Volume 6, No. 3, August 15, 2005

49. Croucher R, Marcenes WS, Torres MC, et al. The relationship between life-events and periodontitis. 
A case-control study. J Clin Periodontol 1997; 24: 39-43.

50. Abegg C, Croucher R, Marcenes WS, et al. How do routines of daily activities and flexibility of daily 
activities affect tooth-cleaning behavior? J Public Health Dent 2000; 60: 154-158.

51. Ballieux R. Impact of mental stress on the immune response. J Clin Periodontol 1991; 18: 427-430.
52. Genco R, Ho A, Kopman, J, et al. Models to evaluate the role of stress in periodontal disease. Ann 

Periodontol 1998; 3, 288-302.
53. Herrera JA, Alvarado JP, Martínez JE. The psychosocial environment and cellular immunity in the 

pregnant patient. Stress Med 1998; 4: 49-56.
54. Nicolau B, Marcenes W, Hardy R, et al. A life-course approach to assess the relationship between 

social and psychological circumstances and gingival status in adolescents. J Clin Periodontol 2003; 
30: 1038-1045.

55. Chrousos GP. Stressors, stress and the neuroendocrine integration of the adaptive response: 
The 1987 Hans Selye Memorial Lecture. Ann NY Acad Sci 1998; 851: 311-335.

56. Hand J, Hunt R, Kohout F. Five-year incidence of tooth loss in Iowans aged 65 and older. 
Community Dent Oral Epidemiol 1991; 19: 48-51.

57. Department of Health and Human Services, Office of Disease Prevention and Health Promotion. 
Healthy People 2010, Goal 21. Available in www.healthypeople.gov/document/html/objectives/
21-01.htm, consulted on [09/Apr/2004].

58. WHO. In: International Preventive dentistry meeting. Umea, 3-5 set. 1998.
59. Cortelli JR, Pallos D, Drug T, et al. Prevalence of missing teeth in adolescents and young adults. 

Rev Fac Odontol Sao Jose Dos Campos 2001; 4: 20-207.

About the Authors



14
The Journal of Contemporary Dental Practice, Volume 6, No. 3, August 15, 2005

Acknowledgement
The analysis of this work was supported in part by grants from the National Council of Science and 
Technology (CONACyT-166266) and the Pablo Garcia Foundation from Mexico.


