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Abstract
Background: Limited health literacy (HL) may lead to poor health outcomes and inappropriate
healthcare use, particularly in patients with chronic diseases. We aimed to assess the
association between functional HL (FHL) and quality of care, as measured by process- and
outcome-of-care indicators, in patients with diabetes.
Methods: This cross-sectional study used data from the 2013 CoDiab-VD cohort follow-up,
which included non-institutionalised adults with diabetes from canton of Vaud, Switzerland.
Using self-administered questionnaires, we collected patients’ characteristics, processes [annual
HbA1C check, lipid profile, urine test, foot examination, influenza vaccination, eye examination
(24 months), physical activity and diet recommendations] and outcomes of care (HbA1C
knowledge, HbA1C value, SF-12, ADDQoL, PACIC, self-efficacy). A single validated screening
question assessed FHL. Unadjusted and adjusted regression analyses were performed.
Results: Of 381 patients 52.5% (95%CI: 47.5%-57.5%), 40.7% (95%CI: 35.7%-45.6%) and
6.8% (95%CI: 4.3%-9.4%) reported high, medium and poor FHL, respectively. Significant
associations were found for two out of seven outcomes of care; lower self-efficacy scores
associated with medium and poor FHL (adjusted: β -0.6, 95%CI -0.9 to -0.2 and β -1.8, 95%CI 2.5 to -1.2, respectively), lower SF-12 mental scores associated with poor FHL (adjusted: β -8.4,
95%CI -12.5 to -4.2).
Conclusions: This study found few outcomes of care associated with FHL. Further exploration
of the impact of limited HL on quality of care indicators will help tailor initiatives – both on
patients’ and providers’ side – to improve diabetes care.
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Introduction
The burden of diabetes continues to increase worldwide, with more than 550 million people
predicted to be affected by this disease in 2030 [1]. To manage their chronic condition daily,
people with diabetes need self-care and self-efficacy skills. With the increasing focus on patientcentred care and patient empowerment of patients with chronic conditions, health literacy (HL)
emerges as an important aspect to consider. Indeed, lower HL has not only been shown to be a
barrier to optimum self-management and efficient empowerment [2], but has also be shown to
be associated with suboptimal health and care outcomes [3].
Health literacy can be defined as “the degree to which individuals can obtain, process,
understand, and communicate about health-related information needed to make informed health
decisions” [4]. It is a multidimensional concept, whose three dimensions range from one that
requires more basic skills to one that requires more complex skills: functional, interactive and
critical HL. Functional HL (FHL), which focuses on “the basic skills in reading and writing that are
necessary to function effectively in everyday situations” [5, 6], has been the most investigated
dimension. Many validated instruments measuring this dimension exist, including brief
instruments that allow for easy use in self-administered questionnaires [7].
Until now, published studies targeting patients with diabetes, which have focused mainly on the
association between HL and patients’ health behaviours (e.g. self-care), diabetes knowledge or
diabetes clinical intermediate outcomes, such as HbA1C and LDL-cholesterol levels, have
shown mixed results [3, 8, 9]. The effect of HL on processes of care and other patient-reported
outcomes has more rarely been investigated. In that context, the aim of our study was, first, to
measure the level of one dimension of HL (i.e. FHL) among patients with diabetes and, second,
to explore the association between FHL and outcomes less often considered until now: selfreported process and outcome of care indicators.

Methods
Study design and population
This cross-sectional study was based on data from the 2013 follow-up questionnaire of the
CoDiab-VD cohort [10].This prospective cohort study, launched in 2011 in the canton of Vaud,
Switzerland, recruited patients with diabetes visiting community-based pharmacies with a
diabetes-related prescription during two six-week periods in 2011 and 2012.
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Eligible patients were non-institutionalised adults (≥18 years) with diabetes of at least one year
duration, residing in the canton of Vaud, with a sufficient level of French to complete a
questionnaire and without cognitive impairment or gestational diabetes. Participants were then
followed up annually, filling in a self-reported paper questionnaire investigating various aspects
of living with diabetes [10, 11]. Among the 519 patients recruited in 2011-2012, we sent the 2013
follow-up questionnaire to the 449 patients who were not lost to follow-up. Among the 395
patients who sent the questionnaire back, 381 answered the FHL question and were considered
in the analyses.

Data
Main exposure (independent) variable: Health literacy
Health literacy (HL) was measured by using the validated French version [12] of a single
screening question assessing FHL [7], which had been shown to have good sensitivity and
specificity to detect people with HL limitations [7, 13]. Participants responded to the 5-point Likert
scale question: “When you get written information on a medical treatment or your medical
condition, how often do you have problems understanding what it is telling you?” [12].
Responses were divided into three categories: a good level of FHL (never having problems), a
medium level of FHL (occasionally or sometimes having problems) and a poor level of FHL
(often or always having problems).

Dependent variables: Quality of care indicators
The quality of care indicators targeted were both processes and outcomes of care. The
processes of care for the past 12 months that we considered were: the number of times that the
HbA1C level was checked among HbA1C-aware patients (1x, ≥2x, none, do not know), the
number of times a lipid profile was done (1x, 2-3x, ≥4x, none, do not know), whether a urine test
for microalbuminuria was done (yes, no, do not know), whether a foot examination was
performed by a healthcare professional (yes, no, do not know), whether an eye examination was
performed by an ophthalmologist (<1 year ago, 1-2 years ago, >2 years ago, never, do not
know) and whether the patient received an influenza vaccination (yes, no, do not know). We also
considered the following two processes of care without a time frame: whether patients had
received any physical activity recommendations (yes, no, do not know) and written or verbal diet
recommendations (yes, no, do not know All processes of care variables were dichotomised as
patients having received at least one check versus no check. The “do not know” answers were
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considered as missing values. For example, if patients answered “1x”, “2-3x” or “≥4x” for lipid
profile, they were categorised as having received one check; those answering “none” were
categorised as having received no check; and those answering “do not know” were categorised
as missing values and excluded from the denominator. The outcomes of care considered were:
HbA1C awareness (yes, no, do not know), the patient’s reported HbA1C level, (health-related)
quality of life as measured by a generic questionnaire [12-item Short Form Health Survey (SF12): physical component score (PCS) and mental component score (MCS), range: 0 = worst
score to 100 = best score; scores constructed to have a mean of 50 and a standard deviation of
10 in the general US population] [14] and a diabetes-specific questionnaire [Audit of DiabetesDependent Quality of Life 19 (ADDQoL), range: -9 = maximum negative impact of diabetes to +3
= maximum positive impact of diabetes] [15], the patient’s assessment of how care is congruent
with the Chronic Care Model recommendations (Patient Assessment of Chronic Illness Care
(PACIC) questionnaire; range: 1 = lowest score to 5 = highest score) [16, 17], and self-efficacy
using the Stanford self-efficacy questionnaire (range: 1 = lowest confidence to 10 = highest
confidence) [18].

Other variables
The other variables included in this study were gender, age, education, household income in
CHF/month, type of diabetes, diabetes treatment, duration of diabetes, smoking status, physical
activity levels using questions from the Swiss health Survey [19], at-risk alcohol consumption
using the Alcohol Use Disorders and Identification Test-Consumption questionnaire (men ≥4,
women ≥3) [20], body mass index (weight in kilograms divided by the squared height in meters),
number of diabetes-related complications and number of comorbidities.

Statistical analyses
We conducted bivariate analyses, using Fisher’s exact test for categorical variables and t-test for
continuous variables, to characterise the population under study according to FHL levels. A nonparametric test for trend across ordered groups was then used to assess the linear relationship
between process- and outcome-of-care and levels of FHL (nptrend command in Stata).
We performed unadjusted and adjusted regression analyses (logistic and linear for dichotomous
and continuous variables, respectively) to assess whether FHL predicted quality of care
indicators (processes and outcomes of care). The main potential confounders selected a priori in
the adjusted analyses, based on the literature, were: age, gender, education, diabetes
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treatment, type of diabetes and number of comorbidities. Because of the limited number of
participants and events, we restricted the number of coefficients in regression models to nine,
following the rule of thumb of van Belle, which suggests that at least 10 events per investigated
variable are necessary in logistic regressions [21]. We assessed the full models for influential
observations, and removed them from the final models. For logistic regressions, the calibration
of final models was tested using Hosmer-Lemeshow goodness-of-fit test. For linear regressions,
the validity of final models was checked with the root mean square error (root MSE).
Due to the too small number of events in the category “not done” as well as the fact that HbA1C
analyses were restricted to patients aware of what HbA1C was, the HbA1C check variable was
not considered as an outcome in the regression analyses.
All analyses were performed using Stata 13.1 (Stata Corporation, College Station, TX, USA,
http://www.stata.com).

Ethical considerations
The study protocol was reviewed and approved by the Cantonal Ethics Committee of Research
on Human Beings of the canton of Vaud (Protocol N° 151/11), and the CoDiab-VD cohort was
registered with ClinicalTrials.gov, identifier NCT01902043. Written informed consent was
obtained from all participants, and data are being kept confidential and anonymous.

Results
Characteristics of the 381 participants having answered the FHL question are presented in
Table 1. They were mainly male (60%), their mean age was 65 years and 88% had type 2
diabetes.

Comparing baseline characteristics of the 381 respondents with FHL data to those of the 138
patients without FHL data, patients’ characteristics were not different in terms of gender,
education, household income or type of diabetes, but patients with FHL data were slightly
younger at recruitment than patients without FHL data (63.7 vs 66.6 years, p=0.008; data not
shown).

Half of the participants (52.5%, 95%CI: 47.5%-57.5%) reported never having problems
understanding medical information (good FHL), whereas 40.7% (95%CI: 35.7%-45.6%) reported
having problems occasionally or sometimes (medium FHL) and 6.8% (95%CI: 4.3%-9.4%) often
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or always (poor FHL). Differences among FHL groups were observed for household incomes (p
0.043) and duration of diabetes (p 0.032); patients with low level of FHL reporting more often
lower incomes and longer duration of diabetes.

Among the eight process-of-care indicators investigated, no significant differences were
observed across the three groups of FHL, except for physical activity recommendation
(increasing report of recommendations across decreasing FHL levels; Table 2). For four out of
seven outcome-of-care indicators – SF-12 MCS, SF-12 PCS, ADDQoL global score and selfefficacy score – a significant trend was observed with scores increasing with increasing FHL
levels.

Results of crude and adjusted regression analyses suggested that the receipt of processes of
care -lipid profile, urine test, foot examination, eye examination and influenza vaccination
individually, as well as diet recommendations – were not associated with FHL (Table 3). These
analyses nevertheless suggested that patients with medium FHL more often received physical
activity recommendations than did patients with good FHL when adjusted for potential
confounders (adjusted OR 1.9, 95%CI 1.1 to 3.1). Hosmer and Lemeshow’s goodness-of-fit
tests showed good fit of the data.

Whereas unadjusted analyses of four out of seven outcomes of care presented significantly
lower scores for patients with poor FHL than for those with good FHL (SF-12 MCS: β -9.1,
95%CI -13.5 to -4.8; SF-12 PCS: β -4.9, 95%CI -8.9 to -0.8; ADDQoL global score: β -1.1,
95%CI -1.7 to -0.5; self-efficacy score: β -1.7, 95%CI -2.4 to -1.0) (Table 4), this trend persisted
only for the SF-12 MCS (β -8.4, 95%CI -12.5 to -4.2) and the self-efficacy score (β -1.8, 95%CI 2.5 to -1.2) after adjustment for potential confounding factors. The self-efficacy score was also
significantly lower in patients with medium FHL than for patients with good FHL in unadjusted (β
-0.6, 95%CI -0.9 to -0.2) and adjusted models (β -0.6, 95%CI -0.9 to -0.2). After analysing the
regression residuals and checking for influential observations, the latter were removed from the
models; the final models showed good validity.

Similar results were obtained when we dichotomised the FHL variable into “no problem to
understand medical information” (corresponding to the good FHL category) and “any problem”
(corresponding to low and medium FHL categories together). Regression analyses suggest that
physical activity recommendations were more often given to patients reporting “any problem”
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compared to patients without FHL problems (adjusted OR 1.9, 95%CI 1.2 to 3.1). They also
suggest lower SF-12 MCS scores (adjusted β -2.5, 95%CI -4.6 to -0.4) and self-efficacy scores
(adjusted β -0.7, 95%CI -1.0 to -0.4) in patients with FHL problems compared to patients without
problems.

Discussion
In this study, we measured the level of FHL among patients with diabetes and assessed the
relationship between FHL and quality-of-care indicators. First, our results showed that almost
half of the participants of the CoDiab-VD cohort reported having good FHL and that less than a
tenth self-reported poor FHL. We then observed that although the receipt of processes of care in
the past 12 months was not associated with FHL –except for physical activity recommendations–
, a few significant associations between FHL and outcomes of care were observed, with lower
self-efficacy and SF-12 MCS scores reported by patients with poorer FHL.
The prevalence of good FHL of approximately 50% is consistent with those of another study
involving people with diabetes residing in the three main Swiss linguistic regions and that used
the same FHL instrument [12]. It is also close to those from several US studies that used the
same screening question, in which prevalence of good FHL varied between 39% and 53%,
despite the fact that various population and healthcare context were considered [22-24].
The absence of an association between most process-of-care indicators and FHL levels is in line
with the results of Mounce et al. [25] that showed no differences between patients with low and
high HL regarding the receipt of a care bundle comprising annual HbA1C and proteinuria
checks, as well as annual foot examination. However, whereas we found no differences among
patients with different FHL levels for the annual influenza vaccination, other studies that mostly
targeted elderly people showed that people with lower HL levels were less likely to report having
received an influenza vaccination during the previous 12 months [26, 27] or ever having had
influenza vaccination [3, 28]. In addition, whereas we did not find a significant relationship
between FHL and long-term glycaemic control in our study, mixed results were reported by other
studies, with some finding higher HbA1C values among patients with low HL and others showing
no association [8, 9]. These non-consistent results of the association between FHL and
processes of care could be explained by the fact that the latter may be less dependent on the
patients’ level of FHL than on the actions of healthcare practitioners [29]. Moreover, the
influence of patients on such actions involves communication skills that might be better captured
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by interactive measures than by FHL measures [5, 6], interactive HL not having been
investigated in our study.
The absence of an association between FHL and processes of care contrasts with the significant
FHL and outcome-of-care associations: higher FHL levels were associated with better selfefficacy scores and with better health-related quality-of-life mental summary scores. Whether
these significant results represent true associations remains uncertain, however. Indeed,
whereas higher levels of self-efficacy or better HbA1C control may be expected in patients
reporting high FHL [2, 30], published results of the latter association and of the associations
between FHL and health-related quality of life, vary considerably. In fact, although a positive
effect of FHL on diabetes self-efficacy was found in some studies [2, 30-32], no association was
found between self-efficacy and HL in other studies [33-35]. In addition, whereas some
researchers reported a positive association between FHL and health-related quality-of-life
mental scores [36, 37], other investigators did not observe any relationship between these two
dimensions [38, 39]. These discrepancies, which call for caution when interpreting the results,
may be due to: differences in the methods used to measure HL levels and the outcomes;
diversity of populations included; differences in source populations; and use of a single-item
instrument which did not allow a comprehensive measure of HL, a complex concept that also
includes interactive and critical dimensions [5, 6], even though the single HL screening question
had been shown to be a valid measure of FHL [7, 13].
Whereas the main strength of our study was the fact that we explored the association between
FHL and a broad range of quality-of-care indicators, these results need to be interpreted
considering the following limitations. First, only persons fluent enough in French to fill in a paper
questionnaire were included in the CoDiab-VD cohort, leaving those who did not speak French,
who were illiterate or who had limited HL, underrepresented in our sample. How the inclusion of
the latter patients would have modified the size and direction of the associations remains
unknown, even if we may have a priori hypotheses suggesting point estimate increases. Despite
of that, CoDiab-VD participants were relatively similar, at baseline, in terms of age, gender,
education, smoking status and BMI, to those of participants with diabetes of the CoLaus study, a
population-based study conducted in the same area and period [40]. Second, our sample
included a small number of patients reporting low FHL, possibly underpowering our analyses. In
addition, we cannot exclude that the significant associations occurred by chance due to the
number of statistical analyses performed. Third, the study design was cross-sectional, which
precludes us from inferring any causative association between FHL and processes or outcomes
of care. We also used patients’ self-reported data, which may be prone to recall bias or may
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cause low health literate patients to underreport medical information; specific analyses, however,
demonstrated good agreement between patient- and physician-reported outcomes [41]. In
addition, although future longitudinal analyses may help us to understand whether FHL is
associated with more distal health outcomes, we used self-reported patient-centred outcomes,
which are increasingly being considered as key in the evaluation of patients’ care. Fourth,
generalising our results to other patients with diabetes, especially those residing in other parts of
Switzerland, should be done with caution since differences in the prevalence of adequate FHL
among the general population were found across the three linguistic regions of the country (67%
in the Italian-speaking area, 83% in the French-speaking area and 93% in the German-speaking
area) [42], and we included only those people residing in a French-speaking canton of
Switzerland. Our prevalence results were, however, close to those of Franzen et al. [12], who
also investigated FHL in people with diabetes and across the three linguistic regions of
Switzerland.

Conclusion
The results of this study suggested an association between HL levels and few outcomes of care.
Contrary to the numerous studies on the relationship between HL and outcomes of care, the
influence of HL on the receipt of processes of care has been poorly investigated. Further
exploration of the impact of limited HL, taking into account its three dimensions, on process and
outcomes of care, will help tailor initiatives – both on patients’ and providers’ side – to improve
diabetes care.
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Table 1: Participants’ overall characteristics and by functional health literacy level
Total
(n=381)

Good
(n=200)

Medium
(n=155)

Poor (n=26)

p-value

Male (n=381)

60.6%

62.0%

61.3%

46.2%

0.298

Age (year) (n=381)

65.2 ± 10.8

64.8 ± 11.3

66.0 ± 10.0

63.8 ± 11.2

0.453

Education (n=372)

0.082

Compulsory school or less (I)

17.2%

12.8%

20.7%

30.8%

Vocational training or high
school (II)

56.2%

57.7%

54.7%

53.9%

University or technical college
(III)

26.6%

29.6%

24.7%

15.4%

Household income
(CHF/month) (n=338)

0.043

<3599

21.0%

18.8%

23.7%

23.8%

3600-5899

33.1%

28.5%

38.2%

42.9%

5900-9599

28.4%

36.0%

19.1%

19.1%

>9600

17.5%

16.7%

19.1%

14.3%

Type of diabetes (n=381)
Type 1
Type 2 + other

a

0.168
12.3%

14.0%

9.0%

19.2%

87.7%

86.0%

91.0%

80.8%

Treatment (n=375)

0.811

Oral antidiabetics

46.4%

45.7%

48.0%

42.3%

Insulin or other antidiabetic
injection

53.6%

54.3%

52.0%

57.7%

Duration of diabetes (n=376)

0.032

≤10 years

54.8%

52.8%

60.8%

34.6%

>10 years

45.2%

47.2%

39.2%

65.4%

Currently smoking (n=370)

16.5%

16.7%

16.5%

15.4%

1.000

Physical inactivity (n=372)

30.1%

28.4%

31.3%

36.0%

0.656

Overweight or obesity (BMI
≥25 kg/m2) (n=357)

80.7%

77.8%

82.5%

92.0%

0.198

At-risk alcohol consumption b
(n=366)

45.9%

45.3%

44.7%

58.3%

0.476

Number of complications
(n=368)

0.7 ± 0.9

0.7 ± 0.9

0.7 ± 1.0

0.6 ± 0.9

0.874

Number of comorbidities
(n=375)

1.7 ± 1.3

1.6 ± 1.3

1.8 ± 1.3

2.0 ± 1.3

0.279

Data are presented as the percentage or mean ± SD. Because of rounding, numbers may not add up to 100%. Pvalues were calculated either with Fisher’s exact test for categorical variables or with one-way analysis of variance
(ANOVA) for continuous variables.
CHF: Swiss franc; BMI: body mass index.
a: Other type of diabetes were corticosteroid-induced diabetes (n=2), diabetes after pancreatectomy (n=1) and
undefined type of diabetes (n=17).
b: Measured with the Alcohol Use Disorders and Identification Test-Consumption (men ≥4, women ≥3).
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Table 2: Overall process- and outcome-of-care indicators and by functional health literacy level
Total (n=381)

Good (n=200)

Medium
(n=155)

Poor (n=26)

P-value
for trend

Process-of-care indicators

% (n)

Annual HbA1C check a
done at least 1x

98.3% (294)

97.5% (160)

99.1% (116)

100.0% (18)

0.242

Annual lipid profile done

94.3% (370)

93.8% (193)

94.0% (151)

100.0% (26)

0.364

Annual urine test done

79.3% (343)

79.1% (182)

80.3% (137)

75.0% (24)

0.880

Annual foot examination
done

59.0% (368)

58.0% (195)

58.4% (149)

70.8% (24)

0.406

Eye examination done by
ophthalmologist during
past 24 months

86.2% (370)

85.6% (195)

86.8% (151)

87.5% (24)

0.726

Annual influenza
vaccination done

63.2% (375)

62.4% (197)

66.5% (152)

50.0% (26)

0.740

Physical activity
recommendations given b

66.4% (378)

59.3% (199)

74.5% (153)

73.1% (26)

0.005

Diet recommendations
given b

46.1% (373)

43.9% (198)

50.3% (149)

38.5% (26)

0.700

Knowledge of what HbA1C
is

85.4% (349)

86.7% (188)

83.0% (141)

90.0% (20)

0.698

HbA1C value a

7.2 ± 1.2 (215)

7.2 ± 1.1 (124)

7.1 ± 1.2 (79)

7.4 ± 1.3 (12)

0.929

SF-12 MCS

46.9 ± 10.8 (369)

47.9 ± 11.1 (196)

46.9 ± 9.7 (147)

38.8 ± 11.1 (26)

0.001

SF-12 PCS

44.0 ± 10.0 (369)

44.9 ± 10.5 (196)

43.4 ± 9.3 (147)

40.1 ± 8.4 (26)

0.004

ADDQoL global score

-1.4 ± 1.5 (380)

-1.3 ± 1.4 (199)

-1.4 ± 1.4 (155)

-2.3 ± 2.4 (26)

0.010

PACIC global score

2.6 ± 0.9 (366)

2.6 ± 0.9 (192)

2.6 ± 0.9 (149)

2.4 ± 1.1 (25)

0.755

Self-efficacy score

7.6 ± 1.7 (369)

8.0 ± 1.7 (195)

7.4 ± 1.6 (148)

6.2 ± 2.0 (26)

0.000

Outcome-of-care
indicators

Data are presented as percentage or mean ± SD. Because of rounding, numbers may not add up to 100%. Higher
values are better for all outcomes of care except for HbA1C value and ADDQoL global score. P-values for trend were
calculated with a non-parametric test for trend (nptrend command in Stata).
HbA1C: glycated haemoglobin A1C; SF-12-MCS: 12-item Short Form Health Survey - Mental Component Score; SF12-PCS: 12-item Short Form Health Survey - Physical Component Score; ADDQoL: Audit of Diabetes-Dependent
Quality of Life 19; PACIC: Patient Assessment of Chronic Illness Care.
a: Among those knowing what HbA1C is.
b: No time frame.
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Table 3: Association between functional health literacy (FHL) and process-of-care indicators:
crude and adjusted odds ratios (95%CI; reference = good level of FHL)
Unadjusted

Adjusted

Medium

Poor

Medium

Poor

OR

(95%CI)

OR

(95%CI)

OR

(95%CI)

OR

(95%CI)

Annual lipid profile

1.0

(0.4, 2.6)

***

***

1.1

(0.4, 2.6)

***

***

Annual urine test

1.1

(0.6, 1.9)

0.8

(0.3, 2.1)

1.1

(0.6, 2.0)

0.7

(0.2, 1.9)

Annual foot
examination

1.0

(0.7, 1.6)

1.8

(0.7, 4.4)

1.0

(0.6, 1.7)

1.6

(0.6, 4.2)

Eye examination by
ophthalmologist
during past 24
months

1.1

(0.6, 2.0)

1.2

(0.3, 4.2)

1.4

(0.7, 2.8)

0.9

(0.2, 3.6)

Annual influenza
vaccination

1.2

(0.8, 1.9)

0.6

(0.3, 1.4)

1.2

(0.7, 2.0)

0.6

(0.2, 1.5)

Physical activity
recommendations a

2.0

(1.3, 3.2)

1.9

(0.7, 4.6)

1.9

(1.1, 3.1)

2.3

(0.8, 6.2)

Diet
recommendations a

1.3

(0.8, 2.0)

0.8

(0.3, 1.8)

1.5

(0.9, 2.3)

0.8

(0.3, 1.9)

Logistic regression with odds ratio (OR) and 95% confidence interval (CI). Adjusted for age, gender, education,
diabetes treatment, type of diabetes and number of comorbidities.
HbA1C: glycated haemoglobin A1C.
a: No time frame.
*** Perfect prediction due to small sample size.

16

Table 4: Association between functional health literacy (FHL) and outcome-of-care indicators:
crude and adjusted β-coefficients (95%CI; reference = good level of FHL)
Unadjusted
Medium

Adjusted
Poor

Medium

Poor

β-coef

(95%CI)

β-coef

(95%CI)

β-coef

(95%CI)

β-coef

(95%CI)

HbA1C
knowledge (349)

0.7 a

(0.4, 1.4)

1.4 a

(0.3, 6.3)

0.7 a

(0.4, 1.4)

1.4 a

(0.3, 7.0)

HbA1C value b
(215)

-0.1

(-0.4, 0.3)

0.3

(-0.4, 1.0)

0.007

(-0.3, 0.3)

0.3

(-0.4, 1.0)

SF-12 MCS (368)

-1.0

(-3.3, 1.2)

-9.1

(-13.5, 4.8)

-1.1

(-3.3, 1.0)

-8.4

(-12.5, 4.2)

SF-12 PCS (369)

-1.6

(-3.7, 0.5)

-4.9

(-8.9, -0.8)

-0.9

(-2.8, 1.0)

-3.6

(-7.2, 0.1)

ADDQoL global
score (380)

-0.2

(-0.5, 0.1)

-1.1

(-1.7, -0.5)

-0.2

(-0.5, 0.1)

0.0

(-0.6, 0.6)

PACIC global
score (366)

0.1

(-0.1, 0.3)

-0.1

(-0.5, 0.2)

0.1

(-0.1, 0.3)

-0.4

(-0.8, 0.0)

Self-efficacy
score (369)

-0.6

(-0.9, -0.2)

-1.7

(-2.4, -1.0)

-0.6

(-0.9, -0.2)

-1.8

(-2.5, -1.2)

Linear regression with β-coefficient (β-coef) and 95% confidence interval (CI) unless otherwise stated. Adjusted for
age, gender, education, diabetes treatment, type of diabetes and number of comorbidities.
HbA1C: glycated haemoglobin A1C; SF-12-MCS: 12-item Short Form Health Survey - Mental Component Score; SF12-PCS: 12-item Short Form Health Survey - Physical Component Score; ADDQoL: Audit of Diabetes-Dependent
Quality of Life 19; PACIC: Patient Assessment of Chronic Illness Care.
a: Logistic regression with odds ratio and 95%CI.
b: Among those knowing what HbA1C is.
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