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ABSTRACT 
 
Objective: The aim of this study is to examine the extent to which functional, 
interactive and critical health literacy are associated with patients’ perceived 
control over care and frequency of GP visits. 
Methods: Data from the Dutch ‘National Panel of People with Chronic Illness or 
Disability’ was used (N = 2508). Health literacy was assessed by the Functional, 
Communicative and Critical Health Literacy measure. Perceived control over 
care was indicated by perceived ability to organize care, interact with providers 
and to perform self-care. By multivariate linear and logistic regression analyses, 
associations between health literacy and perceived control over care and 
subsequently frequency of GP visits were studied. 
Results: Mainly interactive health literacy was associated with patients’ 
perceived ability to organize care, interact with healthcare providers and 
perform self-care, whereas only functional health literacy was associated with 
number of GP visits. 
Conclusion: The results imply that some patients’ may be less able to exert 
control over their care because of lower health literacy. Functional, interactive 
and critical health literacy vary in their relevance for patients’ ability to exert 
control. 
Practice implications: Initiatives for strengthening patients’ role in healthcare 
may be improved by paying attention to patients’ health literacy, specifically 
functional and interactive health literacy. 
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1. INTRODUCTION 
In chronic care, patients are expected to fulfil an active role in the care of their 
condition, for instance by fulfilling care tasks in their home environment. This active 
patient role is seen as important for obtaining or maintaining the best possible state 
of health [1] and [2] and reducing the burden on healthcare [3] and [4]. However, 
previous studies imply that not all adults with chronic conditions are able to fulfil 
this role [5], either because they are not interested and/or because they lack the 
knowledge or the skills [6]. Health literacy (i.e. the ability to access, understand, 
appraise and apply health-related information) is considered to be relevant for this 
[7], [8] and [9]. Patients with higher health literacy are found to take a more active 
role with respect to their care [10], [11], [12] and [13] and to make less use of 
healthcare services than those with lower health literacy [14]. 
To date, most studies on health literacy have focused on functional health literacy, 
which reflects basic skills in reading and writing [15]. However, increasing amounts 
of attention are being paid to interactive/communicative and critical health literacy 
[15] and [16]. The terms ‘interactive’ and ‘communicative’ health literacy have both 
been used in literature to refer to the skills that can be used to participate actively in 
everyday situations, extract health information and derive meaning from different 
forms of health communication, and apply this to changing circumstances [15]. This 
includes for example searching for online health information. In the present paper, 
we will use the term ‘interactive health literacy’ to refer to these skills. Critical health 
literacy refers to the cognitive and social skills needed to critically assess the 
applicability of health information to personal situations or its reliability, such as 
information about the performance of healthcare providers [15]. Some consider 
critical health literacy to be especially relevant for individuals’ ability to exert 
control over situations [15] and [16]. Few studies have actually addressed the relative 
importance of functional, interactive and critical health literacy in patients’ ability to 
fulfil an active role in their own care [17]. 
If theory-driven interventions to encourage active patient participation are to be 
developed, it is important to obtain insights into the relationships between different 
types of health literacy and patients’ abilities to fulfil an active role in the care for 
their condition. In that context, the present study will focus on health literacy in 
relation to patients’ perceived control over the care for their illness and the frequency 
of their visits to the general practitioner (GP). Being able to exert a certain degree of 
control is considered a precondition for active patient participation and is often 
discussed in relation to health literacy [15], [16] and [18]. Patients’ perceived control 
over their care is indicated in the present study by their perceived ability to perform 
self-care activities in the home environment, to interact effectively with healthcare 
providers and to organize care at the right moment [2]. 
In the Netherlands, a referral from the GP is required for most specialists and for 
hospital treatment. GPs are generally the first point of contact in healthcare when 
people have problems with their health. The frequency of GP visits therefore gives a 
good indication of the support needs of adults with chronic conditions. The 
association between patients’ health literacy and the frequency of their GP visits will 
indicate whether patients with lower health literacy may need more support from 
their GP than patients with higher health literacy. 
The literature suggests that older patients and patients who are less educated and/or 
less knowledgeable about their condition are more likely to have lower health 
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literacy, visit their healthcare provider more frequently and perceive more difficulties 
in exerting control over their care than younger, more highly educated and more 
knowledgeable patients [19], [20], [21], [22], [23] and [24]. The association between 
age and health literacy may in part be explained by age-related cognitive decline 
[25]. Furthermore, lower health literacy is associated with poorer health status and 
those who are in poorer health are more likely to visit their GP and to be less able to 
exert control over care than those who are in better health [14] and [26]. These 
factors will therefore be taken into account in the present study. 
The objective of the current study is to obtain insights into the extent to which 
functional, interactive and critical health literacy relate to patients’ perceived control 
over their care and to the frequency of their GP visits. We are specifically interested 
whether the three types of health literacy have differing associations with perceived 
control over care and frequency of GP visits. The following research questions have 
therefore been formulated: 

1. To what extent are functional, interactive and critical health literacy 
associated with patients’ perceived ability to perform self-care 
activities, interact with healthcare providers and organize care? 

2. To what extent are functional, interactive and critical health literacy 
associated with patients’ frequency of GP visits? 

2. METHOD 

2.1. Study design and sample selection 
Data from the ‘National Panel of People with Chronic Illness or Disability’ (NPCD) 
was used. This panel is a nationwide prospective panel in the Netherlands for 
studying the consequences of a chronic illness or a long term disability [27]. Panel 
members with a chronic illness were recruited from the patient files of general 
practices (national random samples of general practices, drawn from the Netherlands 
registration of General Practice). For these panel members, general practitioners 
provided medical data at the time of inclusion. Panel members with a disability were 
recruited from national surveys. Selection criteria for chronic patients were diagnosis 
of a somatic chronic disease by a certified medical practitioner, aged ≥15, not being 
institutionalized, being aware of the diagnosis, not being terminally ill (life 
expectancy >6 months according to the GP), being mentally capable of participating, 
and having sufficient mastery of Dutch. Disabled individuals were included when 
self-reported as being moderately to severely disabled. Individuals who agreed to 
participate filled in self-reporting questionnaires twice a year (for a maximum of four 
years). The NPCD is registered with the Dutch Data Protection Authority; all data 
was collected and handled in accordance with the privacy protection guidelines of 
the Authority. More detailed information on the sample selection is reported 
elsewhere [28]. Data for the present study was derived from panel members who 
filled in a questionnaire sent to them in April 2013 as well as a questionnaire sent to 
them in October 2013. In total, 2532 respondents returned both questionnaires. For 
the purpose of the present study, a selection was made of adults aged 25 or older (as 
the highest level of education attained is more stable after that age), which led to a 
final sample of 2508 adults who filled in both questionnaires. 
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2.2. Assessment of the variables 

2.2.1. Assessment of health literacy 
Health literacy was assessed by the Functional Communicative Critical Health 
Literacy (FCCHL) scale [29], which has been validated for the Netherlands 
[30] and [31]. The FCCHL is based on items that assess the frequency of perceived 
difficulty with functional health literacy (5 items), interactive/communicative health 
literacy (5 items) and critical health literacy (4 items) (see Additional File 1). 
Answers were given on 4-point Likert scales ranging from never perceiving 
difficulties (1) to often perceiving difficulties (4). Mean scores per health literacy 
scale were calculated by summing (inverted) item scores divided by the total number 
of items, resulting in a score ranging from 1 (lower health literacy) to 4 (higher 
health literacy). The mean scores were included in the analyses as continuous 
variables. A previous study based on the same data as used in the present study 
indicates that the three subscales measuring functional, interactive/communicative 
and critical health literacy can be distinguished and show good internal consistency 
[32]. 

2.2.2. Assessment of perceived control over care 
Patients’ perceived control over their care was assessed by a measure of the self-
reported ability to exert control over healthcare, as assessed by a questionnaire that 
was developed and validated in the context of the Longitudinal Aging Study 
Amsterdam (LASA) study [33]. This questionnaire will in the current study be 
referred to as the Perceived Control over Care (PCC) scale. Three subscales were 
differentiated to reflect perceived ability with respect to the organization of care (8 
items); interaction with healthcare providers (4 items); and self-care (4 items) (see 
Additional File 1). Answers on all items could be given on 5-point Likert scales 
ranging from 1 (not able to or with great effort) to 5 (with great ease). Mean scores 
were calculated per scale, resulting in a score ranging from 1 (lower ability) to 5 
(higher ability). The mean scores were analysed as continuous variables. 

2.2.3. Assessment of GP visits 
Frequency of GP visits was assessed by self-reported frequency of GP visits during 
the last year. Because the distribution of GP visits was skewed to the right and 
leptokurtic, the frequency of GP visits was analysed as a dichotomous variable, using 
the median/mode (both equal to 4 visit) as a cut-off point. 

2.2.4. Assessment of other variables 
The following variables were included in the analyses as covariates: gender, age, 
level of education, perceived knowledge, cognitive functioning and health status. 
Self-reported age was assessed and analysed as a continuous variable. The highest 
completed level of education was assessed on a 7-point scale and analysed as a 
categorical variable with the categories low (primary school or preparatory 
vocational training), intermediate (intermediate or advanced general education or 
intermediate vocational training) and high (higher vocational education or 
university). Patients’ perceived knowledge of their condition was assessed by a 
subscale of the Dutch Partners in Health Scale (PIH-Dutch) [32] which is based on 
two items assessing perceived general knowledge of the condition and perceived 
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general knowledge of medication and care of the condition (range 0 = very little to 
8 = a great deal). The mean score for these two items was analysed as a continuous 
variable. Perceived cognitive functioning (one item of the EQ-6D measuring no 
problems with cognitive functioning; some problems with cognitive functioning; or 
many problems with cognitive functioning) was analysed as a dichotomous variable 
with the categories ‘no problems with cognitive functioning’ and ‘one or more 
problems with cognitive functioning’ [34]. Functional health status (10 items) and 
perceived general health status (5 items) were assessed by the general health scale 
derived from the RAND-36. Functional and perceived general health status were 
analysed as continuous variables on a 100-point metric ((sum scores − minimum 
scale score)/score range × 100) with higher scores indicating a better state of health 
[35]. The type of condition (8 categories) as derived from GP records was reported as 
a sample characteristic. 

2.3. Missing values 
The method of multiple imputations by chained equations was used to handle the 
missing values in the study data [36] and [37]. Following this procedure, the original 
data set was imputed 20 times. The outcomes of each analysis were combined to 
obtain the outcome of the whole analysis, incorporating the uncertainty due to the 
missing values [38]. The imputations were done in R 2.14.0 [38] and [39]. 

2.4. Statistical analysis 
As patients’ ability to exert control over healthcare seems closely related to health 
literacy, the discriminant validity of the FCCHL and the PCC was determined by the 
use of exploratory factor analyses. The factor analysis was conducted based on all 
items of the FCCHL and PCC (n = 29). If the presumed subscales (n = 6) were 
reflected in the factor structure and the internal consistency of the subscales proved 
to be sufficient (α ≥ 0.7), mean scores per subscale were calculated. Pearson's 
correlation coefficients were calculated between the mean scores per subscales to 
obtain insights into the crude associations. 
To answer the research questions, associations between functional, interactive and 
critical health literacy (independent variables) and the perceived ability to organize 
care, to interact with healthcare providers, to perform self-care activities and the 
number of GP visits on a yearly basis (dependent variables) were estimated. Five 
multiple regression analyses were conducted per dependent variable, with the first 
model including gender, age, level of education, knowledge, cognitive functioning, 
self-reported general health status and self-reported functional health status. In the 
second model, functional health literacy was added, in the third model interactive 
health literacy, in the fourth model critical health literacy and in the fifth model all 
three types of health literacy. Linear regression modelling was used for the PCC 
variables and logistic regression modelling for the frequency of GP visits. The factor 
analyses and the regression analyses were conducted in SAS 9.3 followed by the MI 
procedure and the MIANALYZE procedure. 

3. RESULTS 

3.1. Sample characteristics 
Table 1 presents the sample characteristics. The most typical respondent was female 
(58.4%), aged 45 to 64 (38.4%), attained an intermediate level of education (43.0%) 
and reported no problems with cognitive functioning (70.6%). The mean score on the 
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perceived knowledge scale was 6.7 ± 1.1, indicating that patients felt they knew a lot 
about their care and medications. The mean scores for perceived general health status 
and functional health status scales were 47.3 ± 20.8 and 55.2 ± 30.2 respectively 
(national scores are 70.7 ± 20.7 and 83.0 ± 22.8, respectively) [40]. With respect to 
the health literacy subscales, mean scores were slightly lower according to the type 
of health literacy, with 3.1 (±0.7) for functional health literacy, 3.0 (±0.7) for 
interactive health literacy and 2.6 (±0.8) for critical health literacy. With respect to 
perceived control over care, mean scores were again quite similar, with 3.8 (±0.7) for 
the organization of care, 3.7 (±0.8) for interaction with healthcare providers and 3.9 
(±0.7) for self-care. The mean frequency of contact with the GP on a yearly basis 
was 5 times (±5.3). 

[TABLE 1] 

3.2. DISCRIMINANT VALIDITY OF HEALTH LITERACY AND CONTROL OVER CARE 
The factor analysis extracted six factors (eigenvalues above 1), reflecting the 
theoretically presumed subscales for health literacy and control over healthcare (see 
Additional File 1 for the factor loadings). The Cronbach's alphas justified the 
calculation of sum scores for each of the six subscales of the FCCHL and the PCC (α 
between 0.8 and 0.9). All subscales were significantly correlated (see Table 2). 

[TABLE 2] 

3.3. Health literacy and control over care 
In separate regression models, higher functional, interactive and critical health 
literacy scores were associated with a higher perceived ability to organize care (see 
Table 3), interact with healthcare providers (see Table 4) and to perform self-care 
(see Table 5). The models including interactive health literacy alone accounted for 
more variance than the models including functional or critical health literacy alone. 
When including the three types of health literacy simultaneously in the regression 
models (the complete models), associations were no longer significant for functional 
health literacy with respect to perceived ability to interact with healthcare providers 
(see Table 4). With respect to the perceived ability to organize care and perceived 
ability to care for themselves, critical health literacy was no longer significant when 
including all three types of health literacy simultaneously in the model (see Table 3 
and Table 5). The complete models accounted for 29% of the variance in perceived 
ability to organize care, 22% of the variance in perceived ability to interact with 
healthcare providers and 27% of the variance in perceived ability to care for 
themselves. 

[TABLE 3][TABLE 4][TABLE 5] 

3.4. Health literacy and GP visits 
Functional and interactive health literacy were significantly associated with the 
frequency of GP visits in separate regression analyses (see Table 6). When including 
all three types of health literacy simultaneously in a regression model, only 
functional health literacy remained significantly associated with frequency of GP 
visits: patients with lower functional health literacy visited their GP more frequently 
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on a yearly basis than patients with higher functional health literacy. This last model 
explained 10% of the variance in GP visits. 

[TABLE 6] 
 
4. DISCUSSION AND CONCLUSION 

4.1. DISCUSSION 
This study adds new insights to health literacy research by showing that the variance 
in chronic patients’ perceived control over care can be explained more by a 
contribution from interactive health literacy than from functional or critical health 
literacy. On the other hand, functional health literacy is the only type of health 
literacy that has a relationship with the yearly frequency of GP visits: chronic 
patients with lower health literacy visit their GPs more often than patients with 
higher health literacy. This study showed how health literacy might affect certain 
aspects of chronic care, which is relevant for Western countries facing the challenge 
of increasing numbers of people suffering from chronic diseases [41]. 
When it comes to patients’ control over care, the present study focused on actions 
that refer to self-care and interaction with the healthcare system. This could in part 
explain the finding that critical health literacy seems less relevant for explaining 
differences in patients’ control over their care than functional and interactive health 
literacy. Critical skills could become more relevant for health actions that require 
information to be appraised or pros and cons to be weighed up, for instance when 
deciding whether or not to participate in screening or deciding on care options. 
Future research is needed to explore whether the impact of different types of health 
literacy does indeed vary between specific domains and health behaviours. 
The findings of this study imply that patients’ functional health literacy may 
influence their use of primary care. To our knowledge, no studies have related health 
literacy to the frequency of GP visits. Studies do show that patients with a lower 
socioeconomic position and a lower level of activation, which are both associated 
with health literacy, do visit their GP more often than those who have a higher 
socioeconomic position and level of activation [42]. Furthermore, a review of 
international studies shows that lower health literacy is associated with more 
hospitalizations and use of emergency care [14]. 
A plausible explanation for the association between lower functional health literacy 
and more GP visits would be that being unable to fully understand (written) 
information may lead to insecurity/lower self-efficacy, driving people to visit their 
GP more often. However, a recent study among Japanese diabetes patients indicates 
that interactive and critical health literacy rather than functional health literacy were 
associated with self-efficacy [17]. It could also be the case that individuals with 
lower health literacy are more likely to have a poorer health status than those with 
higher health literacy and therefore have higher rates of GP visits [11]. Our data 
indicated that patients with lower health literacy have poorer perceived health than 
patients with higher health literacy. However, our analyses were controlled for 
perceived functional and general health status, which implies that being in poorer 
health may not fully account for the association between functional health literacy 
and frequency of GP visits. The explanation that patients with lower functional 
health literacy need more support from their GP in the care for their condition than 
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patients with higher functional health literacy is therefore more plausible. As we 
cannot confirm this explanation based on our data, we suggest more research in order 
to obtain a better understanding of the association between lower functional health 
literacy and more frequent GP visits. 
Additionally, future research may reveal whether GP contact is effective for patients 
with lower health literacy or whether other types of support could be more helpful 
for this group. Furthermore, future research could examine whether the associations 
we found with respect to GP visits are also found for other types of care, such as care 
by specialists or emergency care. This seems especially valuable for countries with 
healthcare systems that differ from the Dutch system in that they provide for direct 
access to specialist care. 
Given the lack of clarity surrounding the interrelationships between functional, 
interactive and critical health literacy [15], [16], [18] and [29], the three types of 
health literacy were treated as distinct constructs in our analyses. Some scholars see 
health literacy as a hierarchical construct, in which functional skills underpin 
interactive/communicative skills and subsequently critical skills, providing a growing 
ability to exert control over situations [16] and [18]. Others see health literacy rather 
as a complementary set of skills [15], [16] and [29]. Our study indicates that there 
might not be a hierarchy within the three types of health literacy in the sense that 
they increasingly enable people to exert control over situations. The outcomes of the 
regression models show that models including interactive health literacy explain 
more of the variance than models that include critical health literacy. Furthermore, 
functional health literacy remains significantly associated with the organization of 
care and self-care, even after adjusting for interactive and critical health literacy. 
This implies that functional health literacy provides a unique contribution to these 
aspects of patients’ control that is not covered by the other types. Our findings imply 
that the three types of health literacy are important for different dimensions of 
exerting control over care. In that respect, the functional, interactive and critical 
components can be seen as complementary. 
Another complex relationship is the relationship between health literacy and 
knowledge. Some consider knowledge to be a part of health literacy. In the present 
study, perceived knowledge and health literacy were found to be moderately 
associated. Additionally, the two concepts show some overlap in the variance that 
they can explain in perceived control over care and frequency of GP visits. However, 
both concepts also provide unique contributions to explaining variation. It is 
therefore recommended that knowledge should be considered as covariate in future 
research on health literacy and health-related behaviour or health outcomes, instead 
of considering it to be part of health literacy. However, this approach may be 
dependent on the way health literacy and knowledge are operationalized. 
This study is subject to a number of limitations. In the first place, the questionnaires 
were administered in print. We have no information on non-response, but it is 
possible that those who have difficulty reading did not participate in the present 
study. This means that associations may have been underestimated and could be 
stronger in real life. A second limitation is that the cross-sectional design meant that 
no inferences could be made about the directionality of the associations that were 
found. Thirdly, the study was based on self-reporting of both health literacy and 
perceived ability to interact with healthcare providers, to perform self-care and to 
organize care. Self-reporting may lead to observations that differ from actual 
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behaviour, because respondents might give socially desirable answers or not be 
properly aware of their position. In a real life situation, people may have more 
difficulty with health literacy and exerting control over healthcare than they reported, 
for instance because of emotions such as stress or fear. On the other hand, people 
could receive help from family or friends, which may lower any adverse influences 
of lower health literacy on their control over care. 

4.2. CONCLUSION 
In conclusion, health literacy seems related to patients’ control over their care. 
Interactive health literacy in particular seems relevant as a possible determinant of 
the extent to which patients are able to exert control over their care. The results 
imply that some patients may be willing but unable to engage actively in the care for 
their condition because of lower health literacy. Furthermore, patients with lower 
functional health literacy visit their GP more often, which implies that they may need 
more support from their GP in the care for their condition than patients with higher 
functional health literacy. In order to strengthen the role of patients in the care for 
their disease and to reduce the burden on healthcare, attention needs to be paid to 
health literacy both in research and in practice. 

4.2.1. Implications for practice 
In order to increase patients’ engagement in their healthcare, merely focusing on 
functional health literacy will not be sufficient. A more effective approach may be to 
focus especially on patients’ interactive health literacy, for instance by increasing the 
interaction skills of patients as well as healthcare providers. As far as we are aware, 
there is currently no recognized way of testing the interactive health literacy of 
patients during consultations. Tools that have been developed for use in practice 
generally address functional health literacy. An increasing amount of attention is 
being paid to interactive health literacy in research and so tools that do address this 
type of health literacy and can be used in practice may be developed in the near 
future. Efforts to make health-related information more accessible and 
understandable, for instance information about medication use, may help people take 
care for their conditions themselves with less support from their GPs. 
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TABLES AND FIGURES 
 

Table 1. : Sample characteristics (n = 2508). 

Characteristics % Mean 
(SD) 

Observed 
range 

Female 58.4   
Age (in years)  

63.8 
(13.2) 25–93 

 <45 
 45 to 64 
 65 to 74 
 ≥75 

9.4 
38.4 
30.9 
21.3 

  

Dutch 91.1   
Attained level of education    
 Low 
 Intermediate 
 High 

34.5 
43.0 
22.5   

Knowledge  6.7 (1.1) 0–8 
Cognitive functioning    
 No problems 
 Some problems 
 Serious problems 

70.6 
27.8 
1.6   

Perceived general health status  
47.3 
(20.8) 0–100 

Functional health status  
55.2 
(30.2) 0–100 

Health literacy    
 Functional health literacy 
 Interactive health literacy 
 Critical health literacy  

3.1 (0.7) 
3.0 (0.7) 
2.6 (0.8) 

1–4 
1–4 
1–4 

Patient engagement in healthcare    
 Perceived ability to organize care 
 Perceived ability to interact with care 
provider 
 Perceived ability to perform self-carea 

 

3.8 (0.7) 
3.7 (0.8) 
3.9 (0.7) 

1–5 
1–5 
1–5 

Frequency contact with GP during the last  5.0 (5.3) 0–80 
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year 
 Four visits or less 
 Five visits or more 

60.1 
39.9   

Type of chronic diseaseb    
 Diabetes mellitus 
 Cardiovascular disease 
 Lung disease 
 Musculoskeletal disease 
 Cancer 
 Neurological disease 
 Digestive disease 
 Other 

10.6 
16.8 
29.3 
14.9 
4.9 
6.6 
3.5 
13.5 

  

Type of physical disabilityc    
 No or minor disabilities 
 Motor disability 
 Only visual and/or auditory 
 Motor and/or visual and/or auditory 

45.2 
38.3 
2.0 
14.5 

  

 

a) For two items of the self-care subscale ‘not applicable’ was an answer 
option. For respondents who filled in ‘not applicable’ (6% and 11%) 
mean scores were calculated based on the remaining three or two 
items. 

b) Percentages based on respondents for which information on a chronic 
disease was provided based on GP records (n = 1817). 

c) Percentage based on respondents for which information on a physical 
disability was reported (n = 2415). 

 
Table 2. : Correlations between health literacy and control over healthcare. 
 

 
Pearson's r 
1 2 3 4 5 6 

(1) Functional health literacy 1      
(2) Interactive health literacy 0.54 1     
(3) Critical health literacy 0.47 0.66 1    
(4) Organizing care 0.33 0.45 0.34 1   
(5) Interaction with providers 0.26 0.40 0.29 0.69 1  
(6) Self-care 0.27 0.35 0.27 0.53 0.49 1 

a) All correlations are significant at p < 0.0001. 
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Table 3. : Outcomes multiple linear regression analyses including health 
literacy and perceived ability to organize care (n = 2508). 

Independent variables 

Dependent variable 
Perceived ability to organize care* 
Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

B B B B B 
Step 1      
 Low educated 
 Intermediate educated (ref. high 
educated) 

−0.20 
−0.05 

−0.15 
−0.02 

−0.12 
−0.02 

−0.19 
−0.04 

−0.12 
−0.01 

 Problems with cognitive 
functioning (ref. no problems) −0.30 −0.27 −0.24 −0.28 −0.23 

 Knowledge 0.19 0.17 0.14 0.16 0.13 
 Functional health status 0.002 0.002 0.002 0.002 0.001 
 Perceived general health status 0.003 0.003 0.002 0.003 0.002 
 Male 0.01 0.02 −0.01 −0.004 −0.002 
 Age −0.002 −0.0003 0.00002 −0.0005 0.0007 
Step 2      
 Functional health literacy 
 Interactive health literacy 
 Critical health literacy 

– 
– 
– 

0.17 
– 
– 

– 
0.29 
– 

– 
– 
0.17 

0.06 
0.23 
0.04 

R2 0.23 0.25 0.28 0.26 0.29 
 
* Significant associations at p < 0.05 are printed in bold. 

 
 
 

Table 4. : Outcomes multiple linear regression analyses including health 
literacy and perceived ability to interact with healthcare providers (n = 2508). 

Independent variables 

Dependent variable 
Perceived ability to interact with providers* 
Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

B B B B B 
Step 1      
 Low educated 
 Intermediate educated (ref. 
high educated) 

−0.24 
−0.08 

−0.19 
−0.05 

−0.15 
−0.04 

−0.23 
−0.06 

−0.15 
−0.04 

 Problems with cognitive 
functioning (ref. no problems) −0.29 −0.26 −0.22 −0.27 −0.21 
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 Knowledge 0.18 0.17 0.12 0.15 0.12 
 Functional health status 0.00001 −0.0005 −0.0006 −0.0003 −0.0007 
 Perceived general health status 0.004 0.003 0.002 0.003 0.002 
 Male 0.17 0.18 0.15 0.16 0.16 
 Age −0.004 −0.002 −0.001 −0.002 −0.001 
Step 2      
 Functional health literacy 
 Interactive health literacy 
 Critical health literacy 

– 
– 
– 

0.16 
– 
– 

– 
0.32 
– 

– 
– 
0.17 

0.03 
0.29 
0.02 

R2 0.16 0.17 0.22 0.18 0.22 
* Significant associations at p < 0.05 are printed in bold. 

 
 
 

Table 5. :Outcomes multiple linear regression analyses including health 
literacy and perceived ability to perform self-care (n = 2508). 

Independent variables 

Dependent variables 
Perceived ability to perform self-care* 
Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

B B B B B 
Step 1      
 Low educated 
 Intermediate educated (ref. high 
educated) 

−0.02 
0.01 

0.01 
0.02 

0.03 
0.02 

−0.02 
0.01 

0.03 
0.03 

 Problems with cognitive 
functioning (ref. no problems) −0.28 −0.25 −0.24 −0.26 −0.23 

 Knowledge 0.14 0.13 0.11 0.12 0.11 
 Functional health status 0.003 0.003 0.003 0.003 0.003 
 Perceived general health status 0.008 0.007 0.007 0.007 0.007 
 Male −0.02 −0.02 −0.03 −0.03 −0.03 
 Age 0.003 0.004 0.004 0.004 0.005 
Step 2      
 Functional health literacy 
 Interactive health literacy 
 Critical health literacy 

– 
– 
– 

0.12 
– 
– 

– 
0.17 
– 

– 
– 
0.11 

0.05 
0.13 
0.03 

R2 0.24 0.25 0.27 0.26 0.27 
*Significant associations at p < 0.05 are printed in bold. 
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Table 6. :Outcomes multiple logistic regression analyses including health 
literacy and frequency of GP visits (n = 2508). 

Independent variables 

Dependent variables 
Estimated odds for more than 4 GP visits on 
a yearly basis 
Model 1 Model 2 Model 3 Model 4 Model 5 
OR OR OR OR OR 

Step 1      
 Low educated 
 Intermediate educated (ref. 
high educated) 

1.20 
1.10 

1.11 
1.06 

1.15 
1.08 

1.19 
1.09 

1.10 
1.05 

 Problems with cognitive 
functioning (ref. no problems) 1.00 0.95 0.96 0.98 0.94 

 Knowledge 1.04 1.07 1.07 1.06 1.08 
 Functional health status 0.99 0.99 0.99 0.99 0.99 
 Perceived general health status 0.98 0.98 0.98 0.98 0.98 
 Male 0.84 0.82 0.84 0.84 0.82 
 Age 1.00 1.00 1.00 1.00 1.00 
Step 2      
 Functional health literacy 
 Interactive health literacy 
 Critical health literacy 

– 
– 
– 

0.77 
– 
– 

– 
0.85 
– 

– 
– 
0.89 

0.79 
0.96 
0.98 

R2 0.10 0.10 0.10 0.10 0.10 

* Significant associations at p < 0.05 are printed in bold. 
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