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ABSTRACT 

BACKGROUND: The Finnish diabetes risk score (FINDRISC) is a tool which helps predicting 

individual risk of developing type 2 diabetes mellitus (T2DM) within the next 10 years. Determining 
a population’s risk is an important step to help primary health providers to take the best action in 
preventing this disease. This task still lags behind the necessary in the users of primary health 
care in the center region of Portugal. We aimed to assess the FINDRISC of primary health care 
users in the center region of Portugal. 

METHODS: A cross-sectional, descriptive study conducted regarding data from 2017, 2018, and 
2019. Patients from the six Health Center Clusters (ACES) of the Portuguese National Health 
System Center of Portugal Health Administration were selected and sorted by age, ACES, 
gender, and FINDRISC group. Descriptive and inferential statistics were performed. 

RESULTS: In a population of n=354041 without diabetes and with FINDRISC completed, for 

13.2% a FINDRISC ≥ 15 was found. Significant differences were found between FINDRISC and 
every other variable (gender p<0.001, ACES p<0.001 and age p<0.001). Women, users of Pinhal 
Interior Norte and Cova da Beira ACES and older people were associated with higher risk scores. 

CONCLUSION: This study suggests that approximately one in every eight of the primary health 
care centers users in the center region of Portugal are at high risk of developing T2DM within the 
next 10 years. This means that prevention and early diagnosis is paramount, with the intervention 
of family doctors in modifiable risk factors.  

KEY WORDS: FINDRISC; TYPE 2 DIABETES MELLITUS; RISK EVALUATION; PRIMARY 

HEALTH CARE 
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RESUMO 
 
INTRODUÇÃO: O FINDRISC é uma ferramenta que ajuda a prever o risco individual de 
desenvolver T2DM nos próximos 10 anos. Determinar o risco populacional é um passo 
importante para ajudar os profissionais de Cuidados de Saúde Primários a tomar as melhores 
medidas com o intuito de prevenir a instalação desta doença. Esta tarefa deve ser contínua. 
O objetivo do estudo foi avaliar o FINDRISC dos utentes dos cuidados de saúde primários da 

região centro de Portugal. 
 
MÉTODOS: Realizou-se um estudo transversal e descritivo referente aos dados dos anos de 
2017, 2018 e 2019. Utentes de seis Agrupamentos de Centros de Saúde (ACES) foram 
selecionados e classificados por idade, ACES, género e classe de FINDRISC. Para análise dos 
dados, utilizou-se a estatística descritiva e inferencial. 
 
RESULTADOS: Numa amostra de 354041 pessoas sem diabetes e com FINDRISC calculado, 
verificou-se que 13,2% dos indivíduos apresentavam FINDRISC ≥ 15. Foram encontradas 
diferenças significativas entre FINDRISC e todas as outras variáveis (género, ACES e idade), 
p<0,001 para todas. Mulheres, utentes dos ACES de Pinhal Interior Norte e da Cova da Beira e 
idade mais avançada estão associados a maiores scores de risco. 
 
CONCLUSÕES: Este estudo sugere que aproximadamente um em cada oito dos utentes dos 
centros de saúde estudados na região centro de Portugal se encontram com elevado risco de 
desenvolver T2DM nos próximos 10 anos. É também reforçada a importância da prevenção e 
diagnóstico precoce desta doença, através da intervenção dos médicos de família nos fatores de 
risco modificáveis. 
 
PALAVRAS-CHAVE: FINDRISC; DIABETES MELLITUS TIPO 2; AVALIAÇÃO DE RISCO; 
CUIDADOS DE SAÚDE PRIMÁRIA. 
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BACKGROUND 

International Diabetes Federation (IDF) estimates 463 million adults worldwide suffer 
from Type 2 Diabetes Mellitus (T2DM). This number is expected to increase up to 700 million by 
2045. IDF also estimates 374 million people at increased risk of developing T2DM. [1] According 
to the “Annual Report of the Portuguese Diabetes Observatory” by the Portuguese Diabetes 
Society, in 2015, diabetes affected 13.3% (more than 1 million) and prediabetes 27.4% (2,1 
million) of the Portuguese population between the ages 20 and 79 years old. This prevalence is 
associated with a cost of 1936 million euros, representing 12% of the national health expenses. 
[2] 
 

T2DM is the most common type of diabetes. It is defined by a chronic hyperglycemic 
state, which results from the body’s ineffective use of insulin. Over time, diabetes can lead to a 
wide range of microvascular and macrovascular lesions, which lead to increased morbidity, 
diminished quality of life, and reduced lifespan. 
 

Individuals with prediabetes – a condition resulting from impaired glucose tolerance (IGT) 
and/or impaired fasting glycaemia (IFG) - are at higher risk of developing T2DM. [3] 
 

Growing evidence states that early detection of people at higher risk of developing 
diabetes, followed by pharmaceutical interventions or lifestyle modification, results in the 
preventability, or at least the delay of the onset of T2DM and its complications. [4,5] This means 
that it is necessary to identify those at risk. For this purpose, it is recommended by the IDF, the 
European Association for the Study of Diabetes (EASD) and the European Society of Cardiology 

(ESC), the use of questionnaires and informative scoring systems to help health-care 
professionals to characterize diabetes individual risk. [6-9] 
 

One of these surveys is the FINDRISC questionnaire. It is a reliable tool which estimates 
the chance of an individual to develop T2DM in a 10 year period. [6,9,10] In addition, it can also 
be used as a screening tool for undiagnosed T2DM, abnormal glucose tolerance, and metabolic 
syndrome. [15,16] FINDRISC is widely used as a practical screening tool and it has already been 
validated in different populations. [10-16] 

 
 

The FINDRISC is composed of eight items. Each item has a score according to its weight 
on the development of the disease. The total score is comprehended between 0 and 26 points 
and is classified as: 

< 7 points, low risk (1% will develop disease), 
7 to 11 points, slightly elevated risk (4% will develop the disease), 
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12 to 14 points, moderately elevated risk (17% people will develop the disease), 
15 to 20 points, high risk (33% will develop the disease) and, 
> 20 points, very high risk (50% will develop the disease). 

 
Although it has not yet been validated for the Portuguese population, the FINDRISC 

questionnaire is included in the Portuguese National Diabetes Prevention and Control Program 
of 2008, [6,9,17,18] and it is part of the official e.health records program “SClinico” as a preventive 

tool. 
 
This study aims to get to know the FINDRISC (Finnish Diabetes Risk Score) distribution 

in the years 2017, 2018 and 2019, in the population of the Center region of Portugal, according 
to the gender, age, and the ACES of the individual. 
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METHODS 

An observational, cross-sectional study was performed. Analyses were conducted using 
data from 2017, 2018 and 2019, referring to the population in the geographic area of which 
Primary Health Care is under health administration of the “ARS Centro”, in the center region of 
Portugal, provided by the six different health centers cluster: ACES Baixo Mondego; ACES Baixo 
Vouga; ACES Cova da Beira; ACES Dão Lafões; ACES Pinhal Interior Norte; ACES Pinhal 
Litoral.  
 

All the data was provided by the informatics services of the ARS Centro after this project 
was approved by the “ARS Centro” ethics committee. 
 

Eligible participants were those registered in Primary Health Care Units integrated into 
the ACES above mentioned, aged between 17 and 79 with a FINDRISC already established. 
Exclusion criteria included individuals that were already diagnosed with diabetes. 

The study variables were gender, age, the risk of developing type 2 diabetes in a 10 year 

period (given by the FINDRISC score), and the ACES of the participant.  

Risk score values were stratified into different categories: low risk (scores: < 7), slightly 
elevated risk (scores: 7-11), moderately elevated risk (scores: 12-14), high risk (scores:15-20) 
and very high risk (scores > 20). 

All data was tabulated in Microsoft Excel, and then exported to Statistical Package for 
Social Sciences - SPSS, for descriptive statistics and inferential data analysis. All statistical tests 
were two-sided at 5% significance level. Categorical independent measures were presented as 
absolute and relative frequencies (%) and tested between groups using non-parametrical tests 

with a Kruskal-Wallis and Mann-Whitney test and parametrical tests such as t-student. 
Continuous variables normally distributed were expressed as the mean and standard deviation. 
Kolmogorov–Smirnov test was used to test the normality of continuous data. 
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RESULTS 
 

Complete data on 354041 users without any type of diabetes were available. A descriptive 
overview of the study participants is shown in Table 1. The majority (62%) were females, and the 
mean age was 51.7±16.0 years old. A proportion of 19.3% of the user’s health care was provided 
by Pinhal Litoral ACES, 20.8% by Baixo Mondego ACES, 31.5% by Baixo Vouga ACES, 18.9% 
by Dão Lafões ACES, 2.8% by Cova da Beira ACES and 6.7% by Pinhal Interior Norte ACES. 

Besides, about 13.2% of the population is at high or very high risk of developing T2DM (risk score 
≥ 15). 
 

Table 1: Characteristics of the population 

 Number Frequency 
Gender 

Male 134622 38% 
Female 219419 62% 

ACES 
Pinhal Litoral 68263 19.3% 

Baixo Mondego 73565 20.8% 
Baixo Vouga 11531 31.5% 
Dão Lafões 66917 18.9% 

Cova da Beira 10042 2.8% 
Pinhal Interior Norte 23723 6.7% 

FINDRISC  
Low 119720 33.8% 

Slightly Elevated 128120 36.2% 
Moderately Elevated 59624 16.8% 

High 43467 12.3% 
Very High 3110 0.9% 

Age 
Mean (Standard Deviation) 51.7 (16.0) 

 

Significant differences between the users of different ACES and the variables gender 
(p<0.001), age (p < 0.001) and FINDRISC (p< 0.001) were found. Significant differences were 
also found between genders and FINDRISC (p< 0.001) and age (p< 0.001) as well as between 
FINDRISC and age (p<0.001). 
 

Higher risk scores were associated with aging (Table 2). The mean age for low-risk 
individuals was approximately 41 years, and it progressively became higher as the risk increased, 
reaching a mean age of 64 years for very high risk scores.  
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Table 2: Association of each FINDRISC category and the mean age of the participants  

FINDRISC Mean Age (Standard Deviation) 
Low 41.2 (14.5) 

Slightly Elevated 54.2 (14.7) 
Moderately Elevated 58.7 (13.1) 

High 62.5 (10.8) 
Very High 63.7 (9.6) 

 
 

As illustrated in Figure 1, women were associated with an increased risk compared to 
men, even though women had a slightly lower mean age than men – 51 for women against 53 for 
men. For 13.8% of women, there was a high or very high risk of developing diabetes in the next 
10 years, compared to 12% in men. 
 

 
 

Concerning the place of residence, as shown in Table 3, the ACES of Pinhal Interior Norte 
and Cova da Beira presented the highest percentage of users at high or very high risk of 
developing T2DM within the next 10 years (risk score ≥ 15) with 16.1% and 16.3%, accordingly, 
and they correspond to the south-east of the region. These are also the central region’s ACES 
with the lowest number of registered users, the highest mean age and the most female population. 
The ACES with the lowest percentage of users whose risk is ≥ 15 are the ACES of Pinhal Litoral, 

with 12.3%; Dão Lafões, with 12.3% and Baixo Vouga with 12.4%. 
 
 
 
 
 
 
 

35.50% 36.30%

16.20%
11.20%

0.80%

32.80% 36.10%

17.20%
12.90%

0.90%
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10%
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Low Slightly Elevated Moderately Elevated High Very High

Figure 1 : Distribution of the FINDRISC in the population, according to gender

Male Female
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Table 3: Characteristics of study participants based on the ACES on which they were registered. All 
Data are presented as number (frequency) unless otherwise specified. *It was used the Kruskal-Wallis test. 

 Pinhal 
Litoral 

Baixo 
Mondego 

Baixo 
Vouga 

Dão Lafões Cova da 
Beira 

Pinhal 
Interior 
Norte 

P 
value 

Gender     <0.001* 
Male 27008(39.6) 28107(38.2) 41908(37.6) 25045(37.4) 3180(31.7) 9374(39.5)  

Female 41255(60.4) 45458(61.8) 69623(62.4) 41872(62.6) 6862(68.3) 14349(60.5)  
Finnish Diabetes Risk Score      <0.001* 

Low 24420(35.6) 23554(32.0) 39822(35.7) 22319(33.4) 2882(28.7) 6723(28.3)  
Slightly 

Elevated 
24364(35.7) 26281(35.7) 39673(35.6) 25490(38.1) 3694(36.8) 8618(36.3)  

Moderately 
Elevated 

11131(16.3) 12984(17.6) 18246(16.3) 10863(16.2) 1832(18.2) 4568(19.3)  

High 7831(11.5) 9841(13.4) 12918(11.6) 7781(11.6) 1504(15.0) 3592(15.1)  
Very High 517(0.8) 905(1.2) 872(0.8) 464(0.7) 130(1.3) 222(0.9)  
Age     <0.001* 

Mean 
(Standard 
Deviation) 

51.6  
(15.8) 

52.2  
(15.9) 

50.4  
(16.1) 

52.6  
(16.1) 

51.6  
(15.8) 

53.7  
(16.1) 
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DISCUSSION 
 

In the present study, it is shown that using the currently most used FINDRISC cut-off 
value (risk score ≥ 15) [11], about one individual in every eight (13.2%) amongst the primary 
health care users of the center region in Portugal is at high or very high risk of developing T2DM 
within the next 10 years. This percentage was further compared to results in other areas using 
the same risk score questionnaire and cut-off value. It showed accordance within Continental 

Portugal, in Amarante, which had a result of 13%, even though their sample mean age is lower 
than this population. [9] On the other hand, this percentage appears to be inferior comparing to 
the one presented in the population of the autonomous region of Azores, in Terceira island. [18] 
Finally, compared to other populations in Europe, such as in Madrid (Spain) or in Athens (Greece), 
this percentage also appears to be inferior to both of them – 19.5% and 19.1% accordingly. The 
higher proportion found in the Madrid population can be explained by their mean age, which is 
about 10 years older than the population in the present study, and that contributes directly to an 
increased FINDRISC. [19,20] 
 

In this study, it was also revealed that women, older population, and the users of the 
ACES of Pinhal Interior Norte and Cova da Beira are more associated with higher chances of 
developing diabetes in the near future.  
 

Age itself, is included in the questionnaire as one of the nonmodifiable risk factors for 
developing diabetes, contributing directly to an increased FINDRISC. Besides that, with aging, 
other comorbidities with impact in the FINDRISC such as obesity and hypertension become more 
prevalent and reinforce the weight of this risk factor. Most of the studies have also come across 
similar results showing that aging has an impact on increasing the FINDSRISC of the population. 
[15,18] Since the Portuguese population is getting older, it is expected that the FINDRISC scores 
presented by this population become progressively higher, along with the incidence of T2DM.  
 

The results also indicate that women are associated with higher FINDRISC which are in 
accordance with what is stated in studies for the Greek population. [15] Differences in ages 
between the two genders cannot explain this found since women were presented with a lower 

mean age, which would decrease the FINDRISC compared to men. The fact that altered glucose 
metabolism is more common in men [2] makes it less probable the possibility that the item in 
FINDRISC, which evaluates if the individual has had a high blood glucose concentration at any 
point in life, is responsible for this found. However, women could be more sensitized and 
encouraged to tracking glucose levels compared to men, resulting in more women identified with 
altered glucose metabolism, explaining this tendency. Nonetheless, what is most likely 
contributing to higher risk scores in women would rather be the other variables evaluated by the 
FINDRISC including, amongst others, body mass index and physical activity. The last two have 
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already been evaluated in Portuguese population-based studies, which have shown that women 
present the highest obesity prevalence and are physically less active than men, which could be 
explaining why they are presented with higher risk of developing T2DM. [21,22] Contrarily, some 
studies have shown no correlation between the FINDRISC and gender, [18,19] while others stated 
higher risk scores are more common amongst men. [7]  

 
Another conclusion is that the south-east population of the Center region in Portugal, who 

attend Pinhal Interior Norte and Cova da Beira ACES, are associated with the highest number of 
users at high risk of developing T2DM. These ACES are also associated with the highest 
proportions of female users and the highest mean age. Family history and genetics could be 
playing a major role in the discrepancies found in FINDRISC between the ACES. In agreement 
with this hypothesis is the geographical proximities of the two ACES and the fact that, according 
to the health profiles of the center region, in 2018, Pinhal Interior Norte and Cova da Beira ACES 
presented the highest proportion of active diagnoses of T2DM comparing to the other ACES. [23] 
Nevertheless, further studies should be done in order to re-evaluate these people and understand 
what is causing these risk scores divergencies. Understanding this would be extremely important 
since hereditariability is not a modifiable risk factor for T2DM, and maybe, a more rigid screening 
of this disease would be more emergent than implementing modifications in the lifestyle of this 
population .  

According to the census of 2011, Dão Lafões is one of the sub-regions with the youngest 
population in the center region, which has not been well represented in this study data (which 
tells us that primary health care users of this sub-region is the second oldest). Since age is one 
of the risk factors to be considered in the questionnaire, this might have had an impact on the 
differences observed between de ACES and the FINDRISC. This could be justified by the fact 
that younger people do not attend primary health care services as frequently as the oldest.  
 

It is important to point some limitations of this study. The applicability of FINDRISC scores 
may vary between populations due to different lifestyles and genetics. [20] For this reason, it 
should be validated in each population beforehand. It is yet to be done for the Portuguese 
population. [9,17,18] Secondly, more participants in our study were women, and this may partly 
be explained by behavioral habits: women use primary health care services more than men. 

Besides that, this study does not indicate which variables evaluated in the questionnaire influence 
the most in patient’s risk. Finally, the study refers only to the population of the center region of 
Portugal and the results cannot be generalized to the whole country. On the other hand, a strong 
aspect of this study is the large number of participants, which reduces uncertainties and makes 
data more reliable. 
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CONCLUSION 

Since primary health care services have limited resources, the FINDRISC questionnaire 
helps not only for a better selection of which individuals should be tested for diagnosis but also 
for the implementation of a better personalized strategy to modify behavioral habits according to 
the risk factors of each individual. 

Other studies have recommended using lower cut-off values, which would result in a 
higher number of individuals considered being at high risk of developing T2DM. The purpose 
behind this is to obtain a more restrict preventability plan of the disease, which could be proven 
cost-effective, even if screening expenses are higher. For this reason, it should be further studied 
which cut-off value would be the most adequate for the Portuguese population in order to 
maximize the screening potentials of this tool. 

 
Older people, women, and the users of the health centers of Cova da Beira and Pinhal 

Interior Norte which are at higher risk of developing T2DM, should be considered a priority in the 
control of glucose metabolism. 

 
Finally, this study does not discriminate which of the variables evaluated in the 

questionnaire influence the most in patient’s risk. This risk can be influenced not only by lifestyle 
and modifiable factors that compromise the individual’s health in general (such as obesity, diet 
and physical activity) but also by non-modifiable factors such as age and family history.  

This study should be considered a starting point for further research which will allow us 
to better characterize the population of the center region of Portugal. This is crucial to understand 
what risk factors are making the most impact in increasing the populations risk score and only 
then we can implement preventability strategies aimed for this specific population with the final 
goal of decreasing the incidence of the disease, increasing the quality of life and diminish 
expenses in the long run. 
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ANNEXES 

ANNEX I: FINDRISC questionnaire (translation published in the Diabetes Prevention and 
control) 
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