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Summary
Non-communicable diseases (NCD) share behavioral and metabolic risk factors with oral
diseases and both represent a public health problem.
Objective: to find out the prevalence of NCD and its behavioral and metabolic risk factors
in people who attend at College of Odontology of the University of the Republic.
Methods: A Cross-sectional study was conducted and a questionnaire related to sociodemograhic characteristics and habits linked to behavioral risk factors was applied.
Anthropometric measurements of arterial pressure and capillary glucose were taken,
Results: The final sample were 602 individuals. A high prevalence of physical inactivity,

problematic alcohol intake, excessive salt consumption, hypertension and diabetes was
found. These figures were larger than those found at the national level.
Conclusions: Due to the high prevalence of various risk factors, the installation of a
preventive-educational program in the waiting rooms of the Faculty is recommended.
Keywords: Non-communicable diseases, Oral Health, Epidemiology, Interdisciplinary.

Introduction
Noncommunicable diseases (NCDs) are a set of pathologies linked to our modern lifestyle
that can be explained by analyzing demographic and epidemiological transition. This
phenomenon occurred in the 1920s, when we moved from a model of agricultural-cultural
influence, where the main causes of death were infectious diseases, to a model of industrial
and post-industrial society, where NCDs are the main causes of death.(1-2) Therefore, this
new productive model shapes the general determinants of health and disease, influencing
the specific level of the lifestyles of social groups, which in turn determines individuals and
how their lifestyles are expressed.(3)
The NCDs with the highest mortality rates globally are four: cardiovascular disease (CVD),
cancer, chronic respiratory diseases, and diabetes. Of NCD deaths, 75% occur in low- and
middle-income countries.(4) In Uruguay, NCDs account for almost 7 in 10 recorded
deaths.(5) Although these diseases are associated with old age, an increasing number of
people under 70 are dying of these diseases, especially in the poorest regions.(6) The
classical epidemiological approach states that these diseases share four behavioral risk
factors: unhealthy diet (high sodium, refined sugar, saturated and trans fats, and low in
fiber), smoking, harmful alcohol use, and physical inactivity. Exposure to these behavioral
risk factors leads to metabolic risk factors developing over time: obesity, high blood
pressure, high fasting blood sugar, and high cholesterol. Behavioral and metabolic risk
factors can be modified, making these pathologies preventable. This results in a significant
decrease in the number of premature deaths.(7) Although oral pathologies such as
periodontal disease, caries, inflammation of the mucosa, and tooth loss do not have high
mortality rates, they are included in the global burden of chronic diseases and share many
of the risk factors for NCDs.(8) So much so that oral disease, kidney and eye diseases
have been included in Article 19 of the NCD Report since 2011.(9)
According to Watt R. (2012),(10) the common approach recognizes the risk factors shared
by NCDs and oral diseases, which would allow for more efficient public health joint work.
Furthermore, a broader epidemiological approach, such as the social determinants of
health, has some differences with the risk approach, questioning its comprehensive
explanatory power. Authors such as Breilh(3), working from the social determination
paradigm, argue that referring to risk factors implies a fragmented approach to reality since
factors capture only part of the complex causality of health and disease processes,
decontextualizing them and separating them from higher causal hierarchy levels (lifestyles
and social structure). This prevents us from understanding how these pathologies occur
and develop.
There are few studies on the joint approach of NCD risk factors in Uruguay.(11) According
to the Second National NCD Risk Factors Survey(12) conducted by the Ministry of Public
Health of Uruguay, 50% of adults have three or more risk factors combined. No nationwide
studies have been found to implement a common approach including risk factors for oral
disease and NCDs. This work aimed to determine the sociodemographics, the prevalence
of NDC risk factors, and the most frequent oral diseases (caries and gum conditions) in

users treated at the School of Dentistry, UDELAR. This first part presents only the results of
NCD prevalence among patients treated at the School of Dentistry.

Methodology
This is a descriptive, cross-sectional study conducted at the Patient Admission and Registry
Department of the School of Dentistry for the August 2015 – May 2016 period.
The sampling strategy considered the seasonality of patient attendance for registration at
the School of Dentistry and the three shifts in which the department operates (morning,
afternoon, and evening). The fieldwork was conducted from August to November (2015)
and from March to May (2016). Therefore, in the data collection period, patient recruitment
followed a sequential sampling logic, including all the patients who had an appointment for
that shift and on that day. Therefore, given the logistics that the research team considered
the best in terms of available human resources, a mixed design was implemented: it is
sequential, but a previously calculated sample size of 800 patients was set at the beginning
of the study. This sample size was reached considering the simple random sampling
technique, making it possible to estimate a prevalence of up to 30% with 95% confidence
and 5% error, considering up to two estimation domains (by sex or age group). It was also
self-weighting. These requirements for margins of error, confidence and prevalence levels
involved about 320 patients per domain: 640 patients in total. If we assume a nonresponse rate of 20%, the final number of the original 800 was reached.
1) Data collection
Participants answered a questionnaire on sociodemographic information (sex, age,
education, monthly income, type of work, and health care coverage), behavioral and
metabolic risk factors. Besides, anthropometric measurements (weight, height, and waist
circumference), capillary blood glucose, blood pressure, and information on oral
pathologies (caries, gum conditions, mucosal lesions, and tooth loss) were recorded.
Patient height was measured with a stadiometer (SECAR brand), with the individual
barefoot, standing, back against the measuring bar, heels together, in contact with the
stadiometer. The measurement was taken after the patient had taken a deep breath and
keeping the head in the Frankfort horizontal plane. Waist circumference was measured by
edging the abdominal circumference at the midpoint level between the costal margin and
the iliac crest with an inextensible tape measure. Blood glucose was measured via finger
prick with single-use lancets and test strips for subsequent measurement on a digital
glucose meter (Bayer Contour TS) following the manufacturer’s recommendations. An
aneroid device (RIESTER brand, verified by LATU - No. 333075, 06/2015) was used to
measure blood pressure (BP). It was necessary to prepare the participants: they were
asked to sit quietly for 15 minutes before taking their blood pressure. The cuff was selected
according to arm perimeter. A thorough dental examination was conducted to assess oral
condition. It was performed on a dental chair, with mirror, pliers, and CPI probe, crown and
root decay were recorded, as well as periodontal pockets (WHO manual, 2013),(13) and
attachment loss per sextant.
2) Ethical issues
Under the regulations in force in Uruguay, the research project was presented and
approved by the Research Ethics Committee of the School of Dentistry. There was a
conversation to help patients understand the study and administer the questionnaire where

prospective participants decided whether to participate. If they agreed, they were requested
to sign a written informed consent. Participants were informed of their measurements
(weight, size, waist circumference, capillary blood glucose, and blood pressure) and
advised on the need for medical consultation when appropriate.
3) Training and calibration
The questionnaire criteria were standardized (four joint meetings with the professionals
participating in the study). An instructions booklet to record research form answers was
designed, and the interviewers were trained in the use of various brochures (food, alcoholic
beverages, and physical activity).
A training session in anthropometry was held, where instructors explained how to assemble
and place the stadiometer. Height was recorded by measuring the same individual twice; if
there was a difference greater than 0.5 cm, the patient was measured a third time, and the
average of the two closest figures was recorded. The same procedure was conducted to
measure waist circumference. Standardization was not necessary for weight measurement
as it was done with an electronic scale (direct reading from the display).
Interviewers were trained in capillary sampling to monitor blood glucose and in using the
glucose meter. Interviewers used a digital device with the corresponding test strips and
lancets for disposable puncture. The relevant procedure and the manufacturer’s
recommendations were followed to measure capillary blood glucose.
As for calibration for BP measurement, three different operators took the pressure of ten
individuals on three occasions. A degree of agreement was obtained, and each
interviewer’s margin of error when measuring BP was acceptable, with an intraclass
correlation coefficient between 0.73 and 0.91.
For oral pathology training and calibration, the work team followed the 2013 WHO Oral
Health Surveys - Basic Methods(13) and the National Oral Health Survey conducted in
Uruguay in 2011(14-15).
4) Variables and indicators
Behavioral variables: Fruit and vegetable consumption: less than five servings a day was
considered insufficient. Alcohol consumption: a variable was developed considering the
frequency and number of drinks, with the following categories: "no consumption," "very low
consumption," "low consumption," "moderate," "high," and "very high." The categories
“high” and “very high” were considered excessive consumption. Tobacco use: daily tobacco
consumption was considered a risk factor. Physical activity: insufficient physical activity:
less than 75 minutes of vigorous physical activity per week or less than 150 minutes of
moderate physical activity per week. High salt intake: When participants stated they added
salt to salted food "always" and "almost always," these frequencies were considered a risk
factor.
Regarding metabolic risk factors: for hypertension, a systolic blood pressure (SBP) greater
than or equal to 140mmHg and/or diastolic blood pressure (DBP) greater than or equal to
90mmHg(11), or self-reported hypertension. Impaired fasting glycaemia (IFG) was
considered for those with capillary blood glucose greater than or equal to 200 mg/dl with or
without fasting; or a history of diabetes diagnosed by a physician or self reported (MSP,
2007) (11).
Altered nutritional status: Altered waist circumference in women greater than 88 cm, and in
men, greater than 102 cm. Body mass index (weight to height ratio (kg/m2) - BMI):
overweight: 25-29.9 kg/m2; obesity: 30 kg/m2 or more (16).
For oral pathologies, caries was used as a DMFT indicator, and for gum conditions,
periodontal pocket and attachment loss ratio was used.

Results
Six hundred and two patients were examined. Finally, the 800 patients were not needed as
the non-response rate was well below expectations (20%). The “no response” analysis did
not show a selection bias. The participation rate was 95%.
Most respondents were female (three in five), only 40% were married, or in a free union,
32.6% were aged between 18 and 34, 53.3% were aged between 35 and 64, and 14.1%
were over the age of 65. The mean age of the population studied was 44 (± 16.8) (Table 1).
Socioeconomic characteristics of the population studied: 75% had completed primary or
secondary education, and only 15% had completed higher education (Table 1).
Two in three participants were treated at the State Health Services Administration (ASSE)
regarding access to health services. Two in three participants stated that when they have
oral health problems, they seek care at the private sub-sector (health mutuals,
cooperatives, health offices).

Table 1: Sociodemographic profile

Behavioral and metabolic factors
Regarding behavioral factors (Table 2), almost 91% of participants failed to consume the
recommended five servings a day of fruit and/or vegetables, with similar consumption in the
18-24 and 25-64 age groups. Furthermore, 44.7% reported insufficient physical activity. In
relative terms, 58.0% more middle-aged individuals than young people reported insufficient
exercise.
As for smoking habits, the most considerable difference appeared between older and
middle-aged adults, who smoke three times more than older adults daily.
Regarding added salt intake, adults consumed ⅓ less than young people.
As for problematic alcohol consumption, no significant differences were observed among
the age groups (Table 2).
Adults had approximately a 164% higher prevalence of being overweight and obese than
younger individuals. While there was a risk waist circumference in 39.4% of all cases, the
relative prevalence in adult versus younger individuals was 4.4 (340%).
Adult individuals with high blood pressure almost doubled the number of younger
participants with the condition.

The prevalence of diabetes was 15.6%, which increased with age. Adults had a prevalence
that was three times higher than young people. (Table 2).

Table 2: Profile of metabolic and behavioral factors

Discussion
This study analyzes a specific population of patients who sought dental care at the School
of Dentistry in the 2015-2016 period. It is the first national study that attempts to jointly
determine the prevalence of NCD risk factors and the most frequent oral diseases. There
was a high level of participation (95%). There was a high prevalence of physical inactivity,
problematic alcohol consumption, excessive salt consumption, hypertension, and diabetes.
These figures were higher than those found nationwide.
The sociodemographic profile of the people that seek care at the School of Dentistry is as
follows: adults, mostly aged between 18 and 64, having primary school as the highest level
of education, with an income level that does not exceed three minimum wages and whose
health is cared for generally in the public subsector (70%). This proportion is almost the
opposite to that of the Uruguayan population as a whole, where the proportion of individuals

who sought health services in the public sector—in the year when this survey was
conducted—was approximately 30%.(17) Regarding oral health care, the participants state
they seek care in the private sector (66%) when they can afford the cost. This shows that
the school treats patients who remain marginal in the Uruguayan society as their right to
oral health is not protected as it should, according to Law 18211 that sets forth the National
Integrated Health System. The law’s content is limited by the catalogue of benefits provided
for oral health(18-19).
Regarding behavioral factors, insufficient fruit and vegetable consumption and smoking
habits were similar to the results of the Second National NCD Risk Factors Survey (2nd
ENFRENT),(11) both in the overall sample and in both age groups.
Furthermore, added salt intake among the total population of this study amounted to 17.7%,
while in the 2nd ENFRENT, it was 14.1%. This shows a relative increase of 26% of
individuals consuming added salt in the population treated at the School of Dentistry. Salt
consumption in the youngest segment was 26.1%, while it was 19.3% nationwide. This
reflects an increase of 35% in the relative prevalence of frequent salt users among the
participants in this study. In the 25-64 age group, salt overuse was 17.2%, while it was
12.5% nationwide (37% more among the school’s patients). The higher frequency in both
age groups may explain to some extent the higher overall prevalence of hypertension
compared to the results of the 2nd ENFRENT. Similarly, when analyzing insufficient
physical activity globally, this study found a higher number of individuals: 44.7%, while
nationwide, it was only 21.6%, showing. This entails 2.1 times more relative prevalence of
individuals with insufficient physical activity in this study.
Finally, when analyzing problematic alcohol consumption and insufficient physical activity
without distinguishing age groups, this study’s figures double those that apply to the
national population.
Regarding metabolic risk factors, the prevalence of overweight and obese patients
(BMI>25kg/m2) in our study’s total population is very similar to nationwide results: 57.1%
and 58.5% respectively, obesity prevalence being also similar in the 25-64 age group.
Additionally, the prevalence of risk waist circumference in our population is also similar to
the data collected in the 2nd ENFRENT. As for overweight-obesity in the youngest age
group, the proportion of young people with this risk factor in this study is lower than that
reported nationwide (40% lower). The question remains whether the young population is
healthier in terms of overweight and obesity, which should be confirmed.
Hypertension had a higher relative prevalence in patients treated at the school: 34%
compared to the national figure (40% and 29.8%). While the 25-64 age group has values
similar to nationwide values, in the younger age group, the relative prevalence of
hypertension is 2.2 times higher in patients treated at the school than the results found in
the 2nd ENFRENT.
In this study, diabetes was determined when capillary blood glucose was greater than
200mg/dl (with or without fasting) or through self-reported diabetes, or when diagnosed by
a physician. In the 2nd ENFRENT, diabetes was determined through fasting blood glucose
equal to or greater than 126mg/dl, or self-reported diabetes or on diabetes medication. The
prevalence for the 25-64 age group was 15.6 (40% higher) in this survey compared to the
nationwide survey. Differences in the criteria applied could explain the higher prevalence of
diabetes among the population surveyed in this study.
As this is a specific population seeking dental care in a non-profit university educational
institution, both the sociodemographic characteristics and oral conditions restrict the
potential comparisons with population based studies.

Conclusions
The high prevalence of behavioral risk factors—insufficient physical activity, problematic
alcohol intake, and excessive consumption of added salt—as well as metabolic risk
factors—hypertension and diabetes—in the population studied compared to nationwide
prevalence figures pointed to the need for an integrated approach to health. This can be
done by designing standard programs for people treated at the School of Dentistry to
promote healthy habits and prevent noncommunicable and oral diseases. It should be
possible to implement these programs in other healthcare centers too.
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