
 

 

 

MESTRADO INTEGRADO EM MEDICINA – TRABALHO FINAL 

 

SIMONE SILVEIRA RODRIGUES 

 

 

 

Health literacy and adherence to therapy in type 2 diabetes:  

a cross-sectional study in Portugal 

 

ARTIGO CIENTÍFICO 

 

ÁREA CIENTÍFICA DE MEDICINA GERAL E FAMILIAR 

 

 

 

 

Trabalho realizado sob a orientação de: 

PROFESSORA DOUTORA INÊS ROSENDO CARVALHO E SILVA CAETANO 

PROFESSOR DOUTOR LUIZ MIGUEL SANTIAGO 

 

 

Abril | 2019  



1 
 

 

 

Health literacy and adherence to therapy in type 2 diabetes:  

a cross-sectional study in Portugal 

 

 

Simone Silveira Rodrigues1 

 

Professora Doutora Inês Rosendo Carvalho e Silva Caetano2 

Professor Doutor Luiz Miguel Santiago3 

 

 

Faculdade de Medicina da Universidade de Coimbra  

Pólo III - Ciências da Saúde  

Azinhaga de Santa Comba, Celas  

3000-548 Coimbra, Portugal 

 

1Aluna do 6º ano do Mestrado Integrado em Medicina, Faculdade de Medicina da Universidade de 

Coimbra. Endereço eletrónico: srodrigues.simone10@gmail.com 

2 MD, PhD, Assistente Convidada da Faculdade de Medicina da Universidade de Coimbra e Assistente 

de Medicina Geral e Familiar na Unidade de Saúde Familiar Coimbra Centro. Endereço eletrónico: 

inesrcs@gmail.com 

3 Professor Associado com Agregação, Faculdade de Medicina da Universidade de Coimbra; Clínica 

Universitária de Medicina Geral e Familiar da Faculdade de Medicina da Universidade de Coimbra; 

Consultor, Assistente Graduado Sénior em Medicina Geral e Familiar na Unidade de Saúde Familiar 

Topázio. Endereço eletrónico: lmsantiago@netcabo.pt 

 

 

Trabalho final do 6º ano médico com vista à obtenção do grau de Mestre no âmbito do ciclo 

de estudos de Mestrado Integrado em Medicina 

 

 

Abril 2019 | Coimbra 



2 
 

Table of contents 

 

Index of tables ........................................................................................................................ 4 

Resumo .................................................................................................................................. 5 

Abstract .................................................................................................................................. 7 

Abbreviations ......................................................................................................................... 9 

Introduction .......................................................................................................................... 10 

Methods ............................................................................................................................... 12 

Results ................................................................................................................................. 15 

Discussion ............................................................................................................................ 22 

Conclusion ........................................................................................................................... 26 

Acknowledgements .............................................................................................................. 27 

References ........................................................................................................................... 28 

Annexes ............................................................................................................................... 33 

 Annex I – Approval from the Region Health Administration of North .......................... 33 

 Annex II - Approval from the Region Health Administration of Centre ....................... 36 

Annex III - Approval from the Region Health Administration of Lisbon and Tagus Valley

 ................................................................................................................................. 38 

 Annex IV - Approval from the Region Health Administration of Algarve ..................... 39 

Annex V – Approval from the Castelo Branco Local Health Unit  .............................. 40 

Annex VI - Approval from the São Miguel Island Health Unit  .................................... 40 



3 
 

Annex VII - Approval from the Region Health Administration of Administrative Council 

of Hospital of Divino Espírito Santo ........................................................................... 41 

Annex VIII - Approval from the Health Service of Autonomous Region of Madeira  ... 42 

Annex IX - Authorization of the National Commission of Data Protection  ................. 45 

Annex X – Model of informed consent ....................................................................... 48 

Annex XI – Sociodemographic and disease-related questionnaire ............................ 49 

Annex XII – Portuguese version of Medical Term Recognition Test (METER) .......... 50 

Annex XIII – Portuguese version of The Summary of Diabetes Self-Care Activities 

questionnaire  ........................................................................................................... 51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

Index of tables 

 

Table I - Comparison of the distribution by sex and age between the sample and Portuguese 

population with type 2 diabetes mellitus.  ............................................................................. 15  

Table II - Descriptive measures of sociodemographic, socioeconomic and disease variables, 

habits and health literacy variables.  ..................................................................................... 16 

Table III - Results of the Summary of Diabetes Self-Care Activities (SDSCA) questionnaire.

 ............................................................................................................................................. 17 

Table IV - Correlations between health literacy (words) and the sections of the Summary of 

Diabetes Self-Care Activities (SDSCA).  ............................................................................... 18  

Table V - Differences in adherence to dimensions of the Summary of Diabetes Self-Care 

Activities (SDSCA) that were significantly correlated with HL between categories of 

sociodemographic variables, disease variables and smoking habits.  ................................... 19 

Table VI - Differences in level of health literacy (words) between categories of possible 

socioeconomic, sociodemographic and disease confounders.  ............................................. 20  

Table VII - Predictive variables of adherence (to the total of self-care activities and to the total 

of non-pharmacological self-care activities), according to multiple linear regression analyses. 

 ............................................................................................................................................. 21 

 

 

 

 

 

 

 

 



5 
 

Resumo 

 

Introdução: A adesão à terapêutica tem um papel essencial no controlo da diabetes mellitus 

tipo 2 (DMT2). A otimização do autocuidado requer competências entre as quais é salientada 

a literacia em saúde (LS).  

Objetivo: Perceber a relação entre LS e a adesão à terapêutica farmacológica e não 

farmacológica, bem como perceber a possível influência de variáveis sociodemográficas e de 

doença nesta relação.  

Métodos: Estudo multicêntrico e transversal nos cuidados de saúde primários, utilizando uma 

amostra representativa da população portuguesa com DMT2 a nível nacional, com idades 

entre os 20 e os 79 anos. Os dados recolhidos incluíram um questionário sociodemográfico e 

dois instrumentos de auto-preenchimento, validados para a população portuguesa – Medical 

Term Recognition Test e Escala de Atividades de Autocuidado com a Diabetes. Dos registos 

clínicos foi recolhido o último valor de hemoglobina glicosilada (HbA1c) e o número de 

fármacos da medicação crónica do participante. Foi feita análise descritiva e análise bivariada, 

utilizando os testes de Spearman e U de Mann Whitney e posterior análise de regressão linear 

múltipla para estimar a adesão à terapêutica com base na LS, controlando as variáveis que 

foram consideradas possíveis confundentes.  

Resultados: A amostra (n = 354) tinha uma idade média de 63.67 ± 10.39 anos, 57.1% do 

sexo masculino, 68,4% com LS inadequada e uma HbA1c média de 7.03 ± 1.18%. Foi 

encontrada uma correlação significativa da LS com a adesão ao total das atividades de 

autocuidado (ϱ = 0.136; p = 0.021), com a terapêutica não farmacológica (ϱ = 0.142; p = 0.009) 

e com os cuidados com os pés (ϱ = 0.168; p = 0.002). Na análise de regressão linear múltipla, 

a LS (β = 0.176, p = 0.003), o salário (β = -0.197, p = 0.001) e a insulinoterapia (β = 0.199,      

p = 0.001) explicaram 8.6% da variação na adesão ao total das atividades de autocuidado. 

Relativamente à terapêutica não farmacológica, a LS (β = 0.159, p = 0.003), o salário                  

(β = -0.129, p = 0,017) e a insulinoterapia (β = 0.272, p < 0.001) explicaram 10.4% da variação 

na adesão. Verificou-se que maior LS, salário inferior ao salário mínimo nacional, e 

insulinoterapia eram fatores independentemente associados a maior adesão. 

Discussão: Numa amostra aproximadamente representativa dos diabéticos tipo 2 em 

Portugal, a LS revelou-se um fator chave na capacidade de maior adesão a exigentes 

atividades de autocuidado com a diabetes. Diferentes instrumentos de avaliação, 

metodologias e variáveis confundentes consideradas tornam difícil a comparação entre 

estudos.  
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Conclusões: Melhor LS está relacionada com maior adesão às atividades de autocuidado, 

nomeadamente à terapêutica não farmacológica, independentemente do salário e da 

insulinoterapia e, portanto, deve ser considerada no desenho de estratégias para minorar a 

não adesão das pessoas com DMT2.    

 

Palavras-chave: Diabetes Mellitus, Tipo 2; Literacia em Saúde; Adesão à Medicação; 

Autocuidado; Autogestão  
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Abstract 

 

Introduction: Therapy adherence is a key factor in the control of type 2 diabetes mellitus 

(T2DM). Optimal selfcare requires skills among which health literacy (HL) is pointed.   

Objective: To analyze the relationship between HL and adherence to both pharmacological 

and non-pharmacological therapy and to understand the possible influence of other 

sociodemographic and disease variables.  

Methods: Multicentric, cross-sectional study in primary care, with a representative sample of 

the Portuguese population with T2DM at national level, aged 20 to 79 years. Data collected 

included a sociodemographic questionnaire and two validated instruments – Medical Term 

Recognition Test and Summary of Diabetes Self-care Activities. The last value of glycated 

hemoglobin (HbA1c) and the number of chronic medications were collected from the 

participant’s clinical records. Descriptive statistics and bivariate correlations were performed, 

using Spearman and Mann-Whitney tests. Multivariable linear regression was performed to 

assess the association between HL and adherence to overall self-care activities and to non-

pharmacological therapy while controlling for potential confounders.   

Results: Participants (n = 354) were on average 63.67 ± 10.39 years old, 57.1% males, 68.4% 

with inadequate HL and an average HbA1c of 7.03 ± 1.18%. HL was significantly correlated 

with higher adherence to the total of self-care activities (ϱ = 0.136; p = 0.021), non-

pharmacological therapy (ϱ = 0.142; p = 0.009) and foot care (ϱ = 0.168; p = 0.002). In 

multivariable linear regression analyses, HL (β = 0.176, p = 0.003), salary (β = -0.197,                  

p = 0.001) and insulin therapy (β = 0.272, p = 0.001) explained 8.6% of the variance in 

adherence to overall self-care activities. Regarding non-pharmacological therapy, HL                 

(β = 0.159, p = 0.003), salary (β = -0.129, p = 0.017) and insulin therapy (β = 0.272, p < 0.001) 

explained 10.4% of the variance in adherence. Better HL, less than minimum wage and insulin 

therapy were independently associated with increased adherence.  

Discussion: In an approximately representative sample of type 2 diabetics in Portugal, LS 

was a key factor in the capacity for greater adherence to demanding self-care activities with 

diabetes. Different assessment tools, methodologies and confounding variables considered 

make it difficult to compare between studies.   

Conclusions: Better HL seems to lead to increased adherence to overall self-care activities, 

specifically to non-pharmacological therapy regardless of salary and insulin therapy and thus 
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should be considered in the design of strategies to overcome nonadherence among patients 

with T2DM.    

Key-words: Type 2 Diabetes Mellitus; Health Literacy; Medication Adherence; Self Care; Self 

Management 
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Introduction 

 

Diabetes mellitus is a serious chronic health problem that affects about 1 in 11 adults 

worldwide, type 2 diabetes mellitus (T2DM) accounting for the majority of these cases1. The 

estimated global prevalence of 451 million people with diabetes in 2017 is expected to increase 

to 693 million by 20452. Portugal is one of the countries with the highest prevalence of diabetes 

in Europe3 as 13,3% of Portuguese people between 20 and 79 years are estimated to have 

diabetes. This prevalence increases with age4. In several studies, older people were found to 

have less diabetes knowledge5,6 and a higher prevalence of inadequate health literacy (HL)7.   

Effective management of diabetes is demanding for patients and requires self-care 

skills to make significant lifestyle changes and medication use8. These skills require adequate 

HL9, defined by the Institute of Medicine  as “the degree to which individuals have the capacity 

to obtain, process and understand basic health information and services needed to make 

appropriate health decisions”10. Multiple factors have been associated with HL skills, like age 

and education11. Al Saya and colleagues12 found a consistent association between HL and 

diabetes knowledge. Low HL is associated with less knowledge about the disease13, poorer 

quality of physician-patient communication14, an increased risk of hospitalization and higher 

annual health care costs13,15. 

It is also known that nonadherence to medication is prevalent among type 2 diabetic 

patients7 and it is associated with poorer control and increased risk of complications16,17. 

Adherence to therapy is defined by World Health Organization (WHO) as “the extent to which 

a person’s behavior – taking medication, following a diet, and/ or executing lifestyle changes, 

corresponds with agreed recommendations from a health care provider”18.  Not following the 

prescribed regimen often results from inadequate understanding of the disease and its 

treatment. 

However, the relationship between HL, treatment adherence and glycemic control is 

controversial in the existing literature. Several studies report that low HL is associated with 

nonadherence to treatment17,19,20 and poor glycemic control13,21,22, others found no association 

between HL and diabetes medication adherence23 or HbA1c24,25 and some report that 

individuals with limited HL have better adherence to diabetes therapy26. 

 In Portugal, there are few studies regarding this subject. One of them considers 

specifically the relationship between HL and adherence to T2DM therapy and reports good 

levels of adherence in a sample with low HL27. Different studies report a significant positive 

association between diabetes control ability and diabetes-related knowledge and that 

participants with higher literacy present better disease control capacity28,29. 
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It is important to clear up this current controversial association between HL and 

adherence to therapy to help healthcare providers and policy makers develop and implement 

adequate strategies to improve adherence to therapy among type 2 diabetic patients.  

Recently, a pilot study in Portugal by Fernandes30 found a statistically significant 

correlation between HL and higher adherence to non-pharmacologic therapy, but the study 

results could not be generalized. The purpose of this research was to extend the sample of 

that pilot study in order to obtain more data regarding the relationship between HL and 

adherence to both pharmacological and non-pharmacological therapy among type 2 diabetic 

patients in Portugal. Secondarily, we aimed to understand the possible confounding influence 

of sociodemographic and socioeconomic variables, previous metabolic control, type of 

diabetes pharmacological therapy and the number of different chronic medications in the 

relationship between HL and adherence to therapy.  
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Methods 

 

Participants and setting 

This was a multicentric, cross-sectional survey in primary care, using a convenience 

sample of adult patients with T2DM in Portugal.  

 The sample size (n=377) was calculated with the online tool 

http://www.raosoft.com/samplesize.html, with a margin of error of 5% and a 95% confidence 

interval. The number of questionnaires to be collected in each region was calculated according 

to the national distribution of people with diabetes by sex and age4,31. Predicting possible 

droupouts and incomplete questionnaires, the numbers for each region were calculated for 

n=400.  

 After ethical approval, eligible patients with T2DM were quasi-randomly selected by 

their family doctors, volunteer collaborators, according to the sex and age distribution sent to 

them, during a regular clinic appointment in 13 different primary health care units in 6 of the 7 

major regions of Portugal: North, Center, Lisbon and Tagus Valley, Algarve, Madeira and 

Azores. Patients were included in the study if they were aged from 20 to 79 years, with follow 

up in the recruitment primary health care center and had a clinic appointment between the 

chosen dates, were able to read and speak Portuguese, had a documented hemoglobin A1c 

measure and were willing to participate and signed informed consent. Patients were excluded 

if they had impaired vision, were unable to read or sign informed consent, if they were pregnant 

or were cognitively impaired to participate. 

  

Data collection 

 Including the pilot study, data collection took place from December 2017 to January 

2019 and consisted on the application of a self-administered questionnaire including 

sociodemographic variables and two survey instruments, one to assess health literacy, 

Medical Term Recognition Test (METER), and the other one to assess adherence, the 

Summary of Diabetes Self-Care Activities (SDSCA). Both were previously validated for the 

Portuguese population32,33.  

 The sociodemographic variables included were: sex, age, occupation, school 

education (higher vs. equal to or less than 4 years), salary (higher vs. equal to or less than the 

national minimum wage) and whether living alone or not. The socioeconomic level was 

determined by calculating the SEDI index - from 0 to 3 points, with 1 point being assigned to 

each of the affirmative answers and 0 to the negative ones: "School education equal to or less 

http://www.raosoft.com/samplesize.html
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than 4 years?", "Salary equal to or less than the national minimum wage?" and "Do you live 

alone?". 

In the HL assessment tool METER, adequate HL is defined as scoring at least 35 in 40 

of the real words and 18 in 30  of “non-words” (words that may look like or sound like real 

words, but do not exist)32, but may also be scored as the number of words correctly recognized 

with similar results34. The first scoring method was used for descriptive analysis and the second 

one for the other statistical analyses.  

Adherence to therapy was assessed with a translated and adapted to Portuguese 

language version33 of the revised Summary of Diabetes Self-Care Activities (SDSCA)35. The 

questionnaire assesses aspects of six self-care dimensions of the diabetes treatment regimen 

over the previous seven days: diet care (general and specific), physical activity, blood glucose 

monitoring, foot care, use of medication and smoking habits. Answers are given in number of 

days per week and there is an equivalence between the answers and points attributed, on a 

0-7 points scale, with 0 as the least desirable and 7 as the most, except for the dimension of 

specific diet, in which the values are reversed. The score for each of the first 5 dimensions was 

obtained calculating the average number of days of its respective items. Two of the 3 questions 

of section 6 (medication) could only be answered by patients who were insulin-treated. 

Therefore, the average score of this section considered only the first question “On how many 

of the last seven days, did you take your recommended diabetes medication?”. We also 

calculated the average of the first 5 dimensions, related to non-pharmacological self-care 

activities. The higher the score, the better the adherence to the therapeutic regimen. 

Dimension 7, regarding smoking habits, was analyzed independently in the characterization of 

the sample with all its possible answers and then was recoded as smoker and non-smoker to 

perform the other statistical analyses.  

 From the clinical records, the attending physicians collected the following data: the 

last value of glycated hemoglobin (HbA1c), the number of different drugs of chronic medication 

for both diabetes mellitus type 2 and other conditions, if insulin therapy was performed or not 

and which classes of oral antidiabetic agents were prescribed.  

  

Ethical approval 

 Approval was obtained by the Faculty of Medicine of the University of Coimbra and by 

the Ethics Committees of Regional Health Administrations of North, Center, Lisbon and Tagus 

Valley and Algarve, from the Ethic Committee of Local Health Unit of Castelo Branco, from the 

Ethic Committee of the Health Service of Autonomous Region of Madeira, from the Ethic 
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Committee of Hospital do Divino Espírito Santo, in the Autonomous Region of Azores and from 

São Miguel Island Health Unit. Authorization was also obtained from the National Commission 

of Data Protection. (Annexes) Signed informed consent was obtained from the patients who 

agreed to participate.  

 

Statistical analysis 

 Descriptive analysis was made for all the variables. Qualitative values were presented 

in number and percentage and quantitative values in mean ± standard deviation, maximum 

and minimal values and median.  

 The normality of the sample was tested with Kolmogorov-Smirnov test and most 

variables didn’t have normal distribution (p < 0.05), except the total of SDSCA (p = 0.200) and 

the total of non-pharmacological SDSCA items (p = 0.200), so non-parametric tests were used.  

Bivariate analysis using Spearman correlation and Mann-Whitney U test were 

performed first for HL and each section of SDSCA, then for the sections of SDSCA that were 

significantly correlated with HL and possible continuous or categorical confounders 

(sociodemographic, socioeconomic and disease variables). Then, the same bivariate analysis 

was used to assess associations or correlations between HL and possible confounders.  

Multivariable linear regression with forward selection method were conducted to assess 

the association between HL and adherence to therapy. The dependent variables for each 

proposed model were the total of self-care activities and the total of non-pharmacologic self-

care activities. The variables that were found to be significant (p < 0.05) in bivariate analysis 

were chosen for this analysis. Collinearity tests were performed and the normality of residuals 

was tested.  

All statistical tests were performed using SPSS 22.0 for Mac. Results were considered 

statistically significant if p < 0.05.  

 

 

 

 

 

 



15 
 

Results 

 

A total of 361 people with T2DM were recruited by the collaborators in 13 primary health 

care centers and participated in the study, but 7 were excluded for not having valid data (did 

not answer both HL scale and some category of SDSCA). A summary analysis of the 7 

excluded participants showed similarities with the sample in terms of age, salary, occupation 

and way of living. Unlike the sample, the majority were female (57.1%) and none were insulin-

treated.  

The final sample consisted of 354 participants with an average age of 63.67 ± 10.39 

years and a majority of males (57.1%). Table I shows the comparison by sex and age group 

between the sample and the Portuguese population with T2DM.  

 

Table I - Comparison of the distribution by sex and age between the sample and Portuguese population 

with type 2 diabetes mellitus.  

  Sample (n = 354) Portuguese with T2DM 

Sex 
Female 42.9%  40.31% 

Male 57.1% 59.69% 

Age (years) 

20-39 3.4% 4.73% 

40-59 28.8% 30.61% 

60-79 67.8% 64.66% 

 

 

Regarding socioeconomic variables, 183 people (54.5%) studied 4 years or less, 201 

(59.8%) earned more than the national minimum wage and 304 (86.1%) did not live alone. 

Relatively to occupation, 198 (56.3%) were retired (Table II).  

 In respect to T2DM pharmacological therapy, 337 patients (95.5%) were medicated 

with oral antidiabetic agents and 57 (16.1%) were insulin-treated. Metformin was prescribed to 

304 (87.4%) participants. As to smoking habits, 204 (59%) had never smoked and 30 (8.7%) 

were smokers.  

The average number of chronic medications per day was 5.27 ± 2.76 and the average 

value of glycated hemoglobin (HbA1c) was 7.03 ± 1.18 %. Concerning HL, measured by the 

METER tool, most participants (68.4%) had inadequate HL (did not score at least 35 in 40 of 

the real words and 18 in 30 of “non-words”). 
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Table II - Descriptive measures of sociodemographic, socioeconomic and disease variables, habits and 

health literacy variables. 

Variable n % 

School education 
≤ 4 years 183 54.5 

> 4 years 153 45.5 

Salary 
≤ National minimum wage 135 40.2 

> National minimum wage 201  59.8 

Living 
Alone 49 13.9 

Not alone 304  86.1 

SEDI 

0 106 31.7 

1 110 32.9 

2 100 29.9 

3 18 5.4 

Occupation 

Employed  136  38.6 

Unemployed 18 5.1 

Retired 198  56.3 

Oral antidiabetic drugs 

Metformin 304 87.4 

DPP4-inhibitors 134 38.5 

Sulfonylureas 67 19.3 

SGLT2-inhibitors 41 11.8 

Insulin therapy 
Yes 57 16.1 

No 296 83.9 

Smoking habits 

Never smoked 204 59 

Did not smoke for > 2 years 98 28.3 

Did not smoke for 1-2 years 4 1.2 

Did not smoke for 1-3 months 2 0.6 

Did not smoke for the last month 8 2.3 

Smoker 30 8.7 

n = number of people with a value registered in the variable; SEDI = Socioeconomic index; 

SD = standard deviation 

 

 

Variable Mean ± SD Minimum Maximum Median n 

Age 63.67 ± 10.39 33 84 66 354 

Last value of HbA1c 7.03 ± 1.18 4.6 12.5 6.8 350 

Nr of medications p/ day 5.27 ± 2.76 0 16 5 348 

HL - words 28.76 ± 9.45 1 40 31.50 354 

HL – non-words 23.04 ± 7.21 0 30 25 354 
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In respect to the SDSCA questionnaire (Table III), medication was the item with the 

highest adherence, with a mean of 6.75 days and physical activity was the section with the 

lowest, with a mean of 1.91 days per week. The adherence to overall self-care activities was 

on average 4.33 days and 4.23 days for the total of non-pharmacological self-care activities. 

 

Table III - Results of the Summary of Diabetes Self-Care Activities (SDSCA) questionnaire.  

 SDSCA 1 

(General 

nutrition) 

SDSCA 2 

(Specific 

nutrition) 

SDSCA 3 

(Physical 

activity) 

SDSCA 4 

(Blood sugar 

testing) 

SDSCA 5 

(Foot care) 

SDSCA 6.1 

(Medication) 

SDSCA 

Total 

SDSCA * 

P
o

in
ts

 

Mean 

± SD 

12,38  

± 5.00 

30.29  

± 7.26 

3.83  

± 4.06 

4.81  

± 5.03 

16.82  

± 4.83 

6.75  

± 1.14 

73.77  

± 14.89 

67.71 

± 14. 90 

Min. 0 8 0 0 0 0 28 21 

Max. 21 42 14 14 21 7 119 112 

n 340 345 350 345 349 310 290 332 

D
a
y
s

 

Mean 

± SD 

4.20 

± 1.72 

5.04 

± 1.23 

1.91 

± 2.03 

2.38 

± 2.51 

5.60 

± 1.60 

6.75  

± 1.14 

4.33 

± 0.87 

4.23 

± 0.93 

Min. 0 0 0 0 0 0 1 1 

Max. 7 7 7 7 7 7 7 7 

n 340 345 350 345 349 310 290 332 

n = number of people with a value registered in the variable; SD = standard deviation; min = minimum; 

max = maximum; *non-pharmacological 

 

Concerning the correlations between HL (words) and the adherence to each section of 

SDSCA (Table IV), statistically significant but weak correlations were found with section 5 of 

SDSCA relative to foot care (ϱ = 0.168, p = 0.002),  the total of SDSCA (ϱ = 0.136, p = 0.021) 

and the total of non-pharmacologic sections of SDSCA (ϱ = 0.142, p = 0.009). The higher the 

HL, the greater the foot care, the higher the adherence to overall self-care activities and to 

non-pharmacological therapy. Analyzing the non-statistically significant correlations, the 

adherence to each section of SDSCA tends to increase with HL, except for physical activity, 

medication and smoking habits.  
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Table IV - Correlations between health literacy (words) and the sections of the Summary of Diabetes 

Self-Care Activities (SDSCA).  

Variables 
Health literacy (words) 

p value ϱ * 

SDSCA 1 (General nutrition)  0.175 0.074 

SDSCA 2 (Specific nutrition) 0.210 0.068 

SDSCA 3 (Physical activity) 0.390 -0.046 

SDSCA 4 (Blood sugar testing) 0,104 0.088 

SDSCA 5 (Foot care) 0.002 0.168 

SDSCA 6.1 (Medication) 0.960 -0.003 

SDSCA 6.2 (Insulin) 0.424 0.073 

SDSCA Total 0.021 0.136 

SDSCA Total non-pharmacological 0.009 0.142 

 
Mean ± SD 

U-Mann. Whitney 

p value 

SDSCA  7 

(Smoking habits) 

Smoker 29.73 ± 9.78 
0.584 

Non-smoker 28.85 ± 9.16 

SD = standard deviation; *Spearman’s rank correlation coefficient; SEDI = sociodemographic index 

 

 

Adherence to the sections of SDSCA that had a statistically significant correlation with 

HL (words) – foot care, total SDSCA and total non-pharmacological SDSCA - have been 

compared between the categories of the sociodemographic, socioeconomic and disease 

variables, to identify possible confounders (Table V).  

 There were significant differences in adherence to non-pharmacological therapy and to 

the total of self-care activities between the categories of salary (p = 0.038; p = 0.003, 

respectively), oral antidiabetic drugs (p = 0.020; p = 0.016) and insulin prescription (p < 0.001; 

p < 0.001). People who adhered more to therapy were the ones who earned less than the 

national minimum wage, who were not medicated with OAD or who were medicated with 

insulin. No significant differences were found on adherence to foot care.   
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Table V - Differences in adherence to dimensions of the Summary of Diabetes Self-Care Activities 

(SDSCA) that were significantly correlated with HL between categories of sociodemographic variables, 

disease variables and smoking habits.  

  Total SDSCA non-

pharmacological 

SDSCA 5 

(Foot care) 
Total SDSCA 

Variables 

Mean 

(days) 

± SD 

U-Mann. 

Whitney 

p value 

Mean 

(days) 

± SD 

U-Mann. 

Whitney 

p value 

Mean 

(days) 

± SD 

U-Mann. 

Whitney 

p value 

School 

Education 

≤ 4 years 4.21 

± 0.91 
0.670 

5.52 

± 1.68 
0.469 

4.31 

± 0.84 
0.798 

> 4 years 4.26  

± 0.96 

5.70 

± 1.52 

4.35 

± 0.91 

Salary 

≤ National 

minimum 

wage 

4.36 

± 0.89 

0.038 

5.57 

± 1.74 

0.626 

4.50 

± 0.85 

0.003 
> National 

minimum 

wage 

4.14  

± 0.93 

5.62 

± 1.52 

4.20 

± 0.86 

Living 

Alone 4.34 

± 0.95 
0.374 

5.58 

± 1.70 
0.994 

4.43 

± 0.89 
0.516 

Not alone 4.22 

± 0.93 

5.62  

± 1.59 

4.31 

± 0.87 

Occupation 

Employed  4.20 

± 0.94 

0.123 

5.49 

± 1.48 

0.128 

4.31 

± 0.90 

0.110 
Unemployed 4.70 

± 0.93 

5.93 

±1.33 

4.82 

± 0.93 

Retired 4.22 

± 0.91 

5.67 

± 1.71 

4.30 

± 0.84 

Oral 

antidiabetic 

drugs 

Medicated 4.21 

± 0.92 
0.020 

5.57 

± 1.61 
0.051 

4.31 

± 0.87 
0.016 

Not 

medicated 

4.69 

± 1.06 

6.25 

± 1.35 

5.19 

±0.62 

Insulin 

therapy 

Yes 4.86 

± 0.95 
< 0.001 

5.89 

± 1.56 
0.069 

5.14 

± 1.06 
< 0.001 

No 4.11 

± 0.88 

5.54 

± 1.61 

4.28 

± 0.83 

SD = standard deviation; *Spearman’s rank correlation coefficient; SEDI = sociodemographic index 

 p value ϱ * p value ϱ * p value ϱ * 

Age 0.872 -0.009 0.331 0.052 0.936 -0.005 

SEDI  0.239 0.066 0.911 -0.006 0.101 0.099 

Last HbA1c value 0.251 -0.063 0.740 -0.018 0.085 -0.102 

Nr of medications per day 0.274 0.060 0.569 0.031 0.809 0.014 
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Comparing HL (words) between the categories of possible confounders, there were 

significant differences between the categories of school education (p < 0.001), salary                   

(p = 0.002), OAD (p = 0.001) and  a significant correlation with SEDI (ϱ = -0.317, p < 0.001). 

Higher scores of HL were found in people who studied more than 4 years, in those who earned 

more than the national minimum wage, in those who were not medicated with OAD and in 

people with better socioeconomic level (lower SEDI) (Table VI). 

 

Table VI - Differences in level of health literacy (words) between categories of possible socioeconomic, 

sociodemographic and disease confounders.  

Variables 

Health literacy  

(words) 

Mean ± SD U-Mann. Whitney 

p value 

School 

education 

≤ 4 years 26.44 ± 8.57 
<0.001 

> 4 years 31.11 ± 10.08 

Salary 
≤ National minimum wage 27.62 ± 8.42 

0.002 
> National minimum wage 29.39 ± 10.08 

Living 
Alone 28.12 ± 8.76 

0.346 
Not Alone 28.83 ± 9.56 

Occupation 

Employed 28.46 ± 10.01 

0.972 Unemployed 29.11 ± 8.20 

Retired 28.83 ± 9.18 

Oral antidiabetic 

drugs 

Medicated 28.41 ± 9.51 
0.001 

Not medicated 35.50 ± 4.02 

Insulin therapy 
Medicated 29.09 ± 9.08 

0.747 
Not medicated 28.66 ± 9.53 

 

 

 

 

 

*Spearman’s rank correlation coefficient; SD = standard deviation; SEDI = sociodemographic index 

 

 Two multiple linear regression models were obtained to predict adherence to overall 

self-care activities and to non-pharmacological self-care activities, based on HL and on the 

variables found to be significant (p < 0.05) in bivariate analysis (school education, salary, 

insulin therapy and OAD). The results for each variable included in the final models are 

presented in Table VII.   

 p value     ϱ * 

Age 0.120 -0.083 

SEDI  <0.001 -0.317 

Last HbA1c value 0.532 -0.033 

Nr of medications per day 0.080 0.094 
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The model that predicts adherence to the total of self-care activities had a significant 

regression equation (F (3, 270) = 9.579, p < 0.001) with an adjusted R2 of 0,086. Participant’s 

predicted adherence to overall self-care activities is equal to 4,041 + 0,016 (health literacy) – 

0.347 (salary) + 0.807 (insulin), where HL is measured in points, salary is coded as 0 = equal 

or inferior than the national minimum wage, 1 = more than the national minimum wage and 

insulin therapy is coded as 0 = no, 1 = yes. Participant’s adherence to overall self-care activities 

increased 0.016 days for each point of HL score, 0.807 days if they were insulin-treated and 

decreased 0.347 days if they earned more than the national minimum wage. Salary, insulin 

therapy and HL were significant predictors of adherence.  

The other model, which predicts adherence to the total of non-pharmacological self-

care activities, also had a significant regression equation (F (3, 311) = 13.171, p < 0.001) with 

an adjusted R2 of 0.104. Participant’s predicted adherence to non-pharmacological therapy is 

equal to 3.822 + 0.016 (health literacy) – 0.244 (salary) + 0.693 (insulin) and increased 0.016 

days for each point of HL score, 0.693 days in insulin-treated patients and decreased 0.244 

days if they earned more than the national minimum wage. Salary, insulin therapy and HL were 

significant predictors of adherence.  

 

Table VII – Predictive variables of adherence (to the total of self-care activities and to the total of non-

pharmacological self-care activities), according to multiple linear regression analyses.  

Predictor 

variable 

  Dependent variable (Adherence) 

 
Total of self-care activities 

 Total of non-pharmacological  

self-care activities 

B ± SE β p value 95% CI B ± SE β p value 95% CI 

Health 

literacy 

0.016 

± 0.005 
0.176 0.003 0.006 to 

0.026 

0.016 

± 0.005 
0.159 0.003 

0.005 to 

0.026 

Insulin 

therapy 
 

0.199 0.001 
0.343 to 

1.271 

 

0.272 < 0.001 
0.425 to 

0.961 
     no Reference Reference 

     yes 0.807 

± 0.236 

0.693  

± 0.136 

Salary   

-0.197 0.001 
-0.549 to 

-0.145 

 

-0.129 0.017 
-0.443 to  

-0.044 

     ≤ min  Reference Reference 

     > min -0.347 

± 0.103 

-0.244  

± 0.101 

B = unstandardized coefficient; SE = standard error; β = standardized coefficient; CI = confidence 

interval; min = minimum 
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Discussion 

 

This research assessed the relationship between health literacy and adherence to 

therapy, adjusting for possible confounders. The main finding was that better HL was 

associated with increased adherence to overall self-care activities and to non-pharmacological 

therapy independently of salary and insulin therapy.  

As in other researches carried out in Portugal27,36, the sample presents mostly 

inadequate health literacy (68,4%). Although not statistically significant, it has been found that 

older patients tend to be less health literate, according to what has already been reported in 

other studies11,23. The elderly are more vulnerable in the context of HL and are also the ones 

with the highest prevalence of T2DM, so they deserve greater attention in the need of the 

development of skills that allow them to properly manage their disease. This poses the need 

for primary care teams to address this ambience with appropriate instruments of enablement.  

Our results showed that, beyond having better HL, also being insulin-treated or earning 

less than the national minimum wage were related to increased adherence to overall self-care 

and non-pharmacological activities. Interestingly, adherence declined if participants earned 

more than the national minimum wage. Therefore, having lower wages does not seem to be a 

constraint to greater adherence to important self-care activities, at least to the non-

pharmacological ones.   

Regarding the different dimensions of self-care activities, physical activity had the 

lowest adherence, with a mean of less than 2 days per week. It is known that physical activity 

is one of the biggest challenges to diabetic patients37. We did not find a significant correlation 

between HL and physical activity but a large study of 3241 participants concluded that low HL 

was associated with insufficient physical activity38.  

Self-monitoring of blood glucose levels was also a low adherence dimension (2,38 days 

per week), similar to the results of another study done in Portugal that reported that  only 33,6% 

of diabetic patients performed daily monitorization of blood glucose28. However, according to 

the newest evidence-based recommendation of Portuguese Medical Association, the self-

monitorization of blood glucose should be discontinued in non-insulin-treated T2DM patients39. 

In fact, self-monitoring of blood glucose is only effective if the patient is able to interpret the 

result and take an appropriate attitude, which is unlikely to occur in a patient with inadequate 

HL. 
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The average value of the last HbA1c measurement was 7.03 ± 1.18%, slightly higher 

than the 6,8% previously reported by the National Diabetes Observatory for Family Health 

Units4. Although, without significance, the last value of HbA1c tends to decrease with higher 

HL, according to what has been reported by other studies12,21,22.  

The relationship between HL and adherence to therapy remains controversial in the 

existing literature40. Most studies regarding this subject focused on the pharmacological 

dimension of adherence, with mixed results. Although not statistically significant, we found that 

people with more HL tended to adhere less to medication. The same result has been reported 

by another study done in Portugal27, even though different measurement tools were used and 

the sample was smaller and had a majority of females, contrary to ours. Another research in 

USA concluded that for one point increase on HL score, participants were 1,8 times more likely 

to optimally take medications, but the sample had very high levels of HL17. Osborn et al. found 

that HL was not only associated with adherence but also reduced the effect of race on it19. Fan 

et al. investigated the relationship between HL and medication nonadherence distinguishing 

between unintentional and intentional nonadherence20. While the first one is about forgetting 

to take medication, the second one is about deciding not to take it. Interestingly, they found 

that limited HL was associated with increased unintentional nonadherence, but not with 

intentional nonadherence and proposed that distinguishing them when assessing 

nonadherence may elucidate the inconsistent results in the literature20.  

Aside from pharmacological adherence, patients with diabetes are expected to follow 

a complex set of other non-pharmacological self-care activities that are essential in the self-

management of diabetes, including following a healthy diet, being physically active, monitoring 

blood glucose levels, not smoking and following foot care guidelines35. Less researches 

focused on this multidimensionality of adherence but also had conflicting conclusions. A study 

with methodological similarities to ours concluded that HL is not directly related to self-care25, 

but their sample is mostly of African American participants and they used a different tool to 

measure HL. Another research conducted in Iran, using a questionnaire that assessed HL in 

five dimensions concluded that higher HL was positively associated with all dimensions of 

health promoting behaviors, among which were diet, physical activity, foot control and blood 

sugar control41.  

Similarly, our study demonstrated that better HL is related to increased adherence to 

non-pharmacological therapy and specifically to foot care. This is important because it is 

known that improving self-care activities can significantly reduce the chance of developing 

long-term diabetes complications8. One of these complications is foot disease, an important 

cause of increased morbidity and mortality among patients with diabetes mellitus that results 
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in elevated expenses with important economic burden42. Our findings suggest that improving 

HL may mitigate these problems by increasing the care that diabetic patients have with their 

feet.  

The discrepancies in the literature on HL and adherence to therapy are evident. 

Different sample characteristics and the diversity of methodologies and measurement tools 

used are potential sources of inconsistent results. Most HL assessment tools focus only on 

reading skills, such as the one used in this research, and do not capture the complexity of the 

construct of HL. Nutbeam43 described three levels of HL: functional HL, related to 

communication of information; interactive HL, which is about the development of personal skills 

and critical HL, related to personal and community empowerment. A lot of research only 

considered functional HL, but others used instruments that assessed more skills, such as the 

one conducted in Iran41. The use of instruments to more fully assess HL is limited by lack of 

validation for different populations and longer administration time. When data are collected in 

a clinical setting, it is important that the instruments are brief and practical in order to avoid 

withdrawal of participants. Further investigation should focus on the development or adaptation 

of instruments that allow a complete assessment of HL-related skills and still have a practical 

use in clinical care. 

Another potential source of discrepancy is that different studies do not adjust for the 

same potential confounders. This may not be inadequate, considering that different 

populations have social and cultural beliefs and specificities that can influence health literacy 

and adherence to therapy differently. Some studies adjust for all covariates that are referred 

as confounders in the existing literature. We opted to first assess which variables were 

significantly correlated with self-care activities or with HL, and those were the ones used in our 

linear regression analyses, so that the models predicting adherence to therapy were 

customized to the characteristics of our sample. 

Although current findings are not consistent about the association between HL and 

adherence to therapy, some studies have advanced to a practical approach. An intervention 

program was developed in a primary care unit in Portugal, based on the education of patients 

with T2DM, with the objectives of promoting HL and a more effective management of their 

disease. With only four educational sessions, there was a statistically significant improvement 

in knowledge, self-care activities and HL level44. The sample was not representative, but the 

results showed the importance of therapeutic patient education, which has already 

demonstrated to improve clinical, lifestyle and psycho-social outcomes and is now considered 

a crucial element in the management of T2DM45.  
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While there is no conclusive evidence regarding the role of HL in adherence to therapy, 

it is important to remember that inadequate HL is a barrier to obtaining and understanding 

health information to make appropriate health decisions. This should not be only a physicians 

and nurses’ concern but also for all health care professionals and managers, so that a change 

with impact can be made. One should not forget the systemic approach to this disease, namely 

the impact of empowering the person and the family about the necessary changes both 

nutritional and in physical activity. 

 This research had some limitations. The sample was not totally random because the 

family doctors who collaborated and collected the data were contacted by the researchers and 

the patients were recruited from regular consultations, which implies a selection bias. On the 

other hand, the final sample does not exactly correspond to that calculated as ideal in the 

methodology, since no data were collected in the region of Alentejo, because the authorization 

request to do it was never answered. In addition, in some Family Health Units it was not 

possible to recruit all the necessary patients in the period in which data were collected and 

some participants did not have valid data. Nevertheless, the sample presented a distribution 

similar to the national distribution of patients with T2DM in Portugal31, so we assume it is 

approximately representative of this population.  

 Moreover, data were collected by 13 different family doctors in health units of each 

region, which can lead to an interobserver bias. We tried to avoid this by sending detailed 

written instructions. Another limitation was that the tool we used to measure HL, METER, only 

assesses reading skills and HL encompasses other important competences that were not 

assessed. Besides this, METER has two different scoring methods to perform statistical 

analysis – the adjusted one, which is scoring at least 35 in 40 of the real words and 18 in 30 

of “non-words” and the unadjusted one, used in this study, which is the number of words 

correctly recognized. Only the first one is validated in the Portuguese population, but the 

second one was used in the original version of METER with highly similar results and was 

considered a faster and easier scoring method for clinical settings35.  

Furthermore, we investigated self-reported adherence, which may be a source of 

biased data. However, most evidence indicates that this type of measure corresponds 

moderately to other adherence measures and can provide actionable information, being 

preferred in the context of clinical care46. Finally, this was a cross-sectional study, so it does 

not provide information on the temporal relationship nor the causality between the variables. 

Even so, it allows us to have a picture of the reality of the Portuguese population with T2DM 

regarding HL and adherence to therapy. Future research should investigate the longitudinal 
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effect of more fully assessed HL on adherence to therapy and its impact on diabetes outcomes, 

not only on metabolic control but also on the prevention of complications. 

 

 Conclusion 

 

In this multicentric study, a better health literacy was associated with increased 

adherence to overall self-care activities and particularly to non-pharmacological therapy, after 

adjustment to socioeconomic and disease related variables. T2DM is strongly related to 

inadequate lifestyle, so an important approach to achieve its effective management through 

greater adherence to self-care behaviors is investing in health literacy improvement centered 

strategies.  

We expect that these findings stimulate more research towards finding how to 

practically identify patients with low HL in the clinical setting and which projects should be 

implemented to cope with this obstacle to adequate self-care among diabetic patients.  
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Annex X. Model of informed consent 
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Annex XI. Sociodemographic and disease-related questionnaire 
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Annex XII. Portuguese version of Medical Term Recognition Test (METER) 
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Annex XIII. Portuguese version of The Summary of Diabetes Self-Care Activities questionnaire 

 

 


