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Abstract

Background Low health literacy is associated with worse pain and poorer self-management. This study (1) examined
the level of health literacy and associations with lifestyle habits, health status, chronic pain, and radiographic knee
osteoarthritis; and (2) explored experiences illuminating health literacy among individuals with knee pain.

Methods A convergent parallel mixed-methods design was used, including 221 individuals. Health literacy

was assessed by HLS-EU-Q16 and eHEALS. The questionnaire included questions on lifestyle habits, health status,
and pain distribution. Radiographic knee osteoarthritis was assessed with x-rays. Associations were analysed using
logistic regression analyses. Individual semi-structured interviews were conducted (n=19) and analysed with qualita-
tive content analysis.

Results The result showed that 71% reported sufficient health literacy. Higher education, healthy lifestyle habits,
better general health, and absence of widespread pain were associated with sufficient health literacy. Experiences
regarding health literacy influencing the decision-making process toward a decision on action comprised: (1) search-
ing for information actively or passively; (2) processing of the information included being informed, critical, and inter-
pretive; and (3) taking a stand on the information based on trustfulness and motivation.

Conclusion Seven out of 10 reported sufficient health literacy. Despite this, unhealthy lifestyles were common, sug-
gesting that having sufficient HL is not enough for a behavioural change and the decision-making process, includ-
ing different phases such as searching, processing, and taking a stand on health information is important to consider.
More research on health literacy is needed to gain knowledge of how best to develop health promotion in individuals
with knee pain.

Keywords Health literacy, Health promotion, Knee pain, Chronic pain, Knee osteoarthritis, Patient perspective, Mixed
methods study
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almost half of the adult population report low HL, and
people of older ages, low education, low socioeconomic
status [4], and immigrants are particularly affected [5]. A
low level of HL is associated with poorer general health
[6], a greater need for healthcare [4], and a higher cost to
society [2]. Individuals with low HL also participate less
in disease prevention and are less compliant with treat-
ment plans [7].

HL and self-management have a strong association,
and risk factors for noncommunicable disease develop-
ment may go unnoticed for many individuals in their
everyday life [8]. Due to the often-slow onset of symp-
toms, it can be challenging to comprehend that con-
tinuous unhealthy lifestyle decisions can lead to, for
example, the development of knee osteoarthritis (KOA)
or chronic pain. Knee pain can be an early sign of
KOA and an increased risk of chronic widespread pain
(CWP) [9, 10], which can cause impairments, activity
limitations, and participation restrictions [11-14] and
are common causes of sick leave [15, 16]. Self-man-
agement, such as physical activity and weight loss (if
overweight), are among the recommendations for man-
aging KOA and chronic pain [17, 18]. Patient education
is often included in self-management interventions for
chronic pain [19] but studies report that individuals
struggle to take decisions in everyday life and following
these recommendations [20, 21]. One of several reasons
could be low HL.

A low level of HL has been reported in individuals with
chronic pain [22]. It is associated with higher pain inten-
sity, worse pain problems [23, 24], poorer self-manage-
ment [22] and an increased risk of anxiety and depression
[25]. Low HL could also increase the risk of analgesic
misuse [24] and has been reported as an obstacle when
implementing health-promoting interventions for indi-
viduals with KOA [26].

On the other hand, a higher level of HL is linked to bet-
ter self-management and pain management [23]. After a
short educational intervention, an increased level of self-
management was found in individuals with KOA [27].
However, individuals with low HL did not respond as
well to the same intervention [27].

Since KOA is one of the most common musculoskeletal
diseases [28], and 25-35% of adults live with chronic pain
[29], studying HL in a group with the onset symptom of
knee pain is essential to gain knowledge of how best to
facilitate health promotive work [2, 22]. There is a lack
of knowledge about the association between HL [30],
and few studies have examined HL in individuals with
symptom onset. Therefore, it is important to explore HL
in individuals with early symptoms of KOA and chronic
pain from different perspectives to obtain a more com-
prehensive understanding.
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The overall aim was to understand health literacy
among individuals with knee pain, specifically (1) to
study the level of health literacy and associations with
lifestyle habits, health status, chronic pain, and radio-
graphic KOA and (2) to explore experiences illuminating
health literacy among individuals with knee pain.

Methods

Design and setting

A convergent parallel mixed-methods design was
applied. The design aimed to obtain different but com-
plementary data on the same phenomenon to understand
the research problem from different perspectives [31].
The procedure of the convergent parallel design can be
explained through four steps [31]. Step (1) separately but
simultaneously development of design and data collec-
tion of the quantitative and qualitative data; (2) separate
analysis; (3) merging of the two sets of results by iden-
tifying and comparing similarities and differences; (4)
summarising and discussing the interpretation of the
merged results, aiming for a more complete and com-
prehensive understanding of HL in individuals with
knee pain. The current study had an interactive level of
interaction, meaning that there was a direct interaction
between the quantitative and qualitative methods of the
study [31]. The direct interaction is the theoretical health
literacy framework [32], of which the questionnaire and
the interview questions are based on. The priority was
the same for the quantitative and qualitative data, and the
integration occurred after the quantitative and qualita-
tive results with a merged result and discussion.

According to the definition of HL, health in HL repre-
sents both health in relation to disease (including health
care and disease prevention) and health as health promo-
tion and general health [3]. Therefore, the results are pre-
sented using a two-dimensional approach highlighting
the group with sufficient HL and limited HL.

The study is a part of the Halland knee OA cohort
study (HALLOA) [33], registered at ClinicalTrials.gov
(NCT04928170), and followed The Good Reporting of A
Mixed Methods Study (GRAMMS) [34].

Participants

The HALLOA study includes individuals with knee
pain, and the overall intention is to study the early dis-
ease process of radiographic KOA (rKOA) and CWP. The
participants were recruited in the southwest of Sweden
via primary health care clinics when searching for care
for knee pain and advertisement in the local newspa-
pers [33]. At baseline, 306 individuals were included, and
the participants are followed up annually for five years.
This study includes data from the mid-follow-up period
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2-3 years after the baseline, which occurred during
2019-2022.

Quantitative part

At the mid-follow-up, 251 participants participated (18%
dropout rate), and of these, 221 had completed the health
literacy questionnaires and were included in the present
study (67% (148) were women, mean age 56 + 8 years old).
The 30 non-responders were younger than the respond-
ers (49 £ 10 years, p <0.001) and had a higher level of edu-
cation (p=0.044). No other differences were found. Why
former participants decided not to respond in the follow-
up is not known.

Qualitative part

A purposeful sample of 19 individuals (11 women, 8
men) among the 251 participants was selected to partici-
pate in the interviews. The purposeful sample was chosen
to represent a variety of women and men, ages, sociode-
mographics, educational levels, and reported lifestyle fac-
tors (BMI, physical activity, sedentariness, diet, smoking,
snuff use, and alcohol intake). Participants’ sociodemo-
graphic and clinical data are presented in Table 1.

Data collection

Quantitative data

Data pertaining to dependent variables were pulled from
the Swedish translation of the Health Literacy Survey
European Questionnaire short form (HLS-EU-Q16 SE)
[35] and the eHealth Literacy Scale (Sw-eHEALS) [36].
The HLS-EU-Q16 SE includes 16 questions that measure
an individual’s perception of their ability to find, under-
stand, interpret, and apply health information, or general
HL (GHL). The individual’s answered how they perceived
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the difficulty of each question. There is a 4-point Likert-
like scale with the answers: ‘very easy, ‘easy, ‘difficult,
and ‘very difficult’ [37, 38]. The original questionnaire is
validated [38], frequently used, and has been translated
into various languages [3]. The Swedish version has been
tested for psychometric validity and reliability with sat-
isfying results) [39—41]. Sw-eHEALS is the Swedish ver-
sion of eHEALS which consists of eight questions about
the level of electronic HL (eHL) [42]. Each question has a
5-point Likert-like scale with the answers: ‘strongly disa-
gree, ‘disagree; ‘neither; ‘agree; and ‘strongly agree’ [42].
Psychometric testing reports satisfying reliability and
validity in general [42, 43] and for the Swedish version
[36].

Independent variables were lifestyle habits, over-
weight/obese, health status, pain distribution, and radi-
ographic KOA. Lifestyle habits were assessed via the
Swedish National Board of Health and Welfare’s ques-
tions about living habits (physical activity, diet, tobacco,
and alcohol) [44]; overweight/obese via BMI and waist
circumference (obesity classified in accordance with
International Diabetes Federation (IDF), as waist cir-
cumference >94 cm in men and >80 c¢cm in women
[45]); health status via the Swedish validated Short-Form
General Health Survey (SF-36) questionnaires [46], pain
distribution using a pain mannequin [47], and rKOA via
x-rays according to the Ahlbdck classification of knee
osteoarthritis [48].

The SF-36 questionnaire has eight different subscales:
physical functioning; role function—physical aspect;
bodily pain; general health perception; vitality; social
functioning; role function—emotion aspect; and mental
health. Each subscale’s score ranges from 0 to 100, where
a higher score indicates better health status [46, 49].

Table 1 Sociodemographic and clinical data of the interviewed participants. Presented as numbers (n), unless otherwise stated

All Sufficient HL Limited HL
n=19 n=9 n=10
Women / men 11/8 6/3 5/5
Age in years, median (range) 52 (43-62) 47 (51-60) 56.5 (43-62)
Native-born / foreign-born 16/3 6/3 10/0
In a relation / living alone 16/3 7/2 9/1
Level of education, Compulsory school / secondary / university 5/8/6 0/5/4 5/3/2
BMI*, Normal / overweight / obese 6/7/6 4/3/2 2/4/4
Meets recommendations for physical activity” 10 5 5
Sedentary, hours median (range) 6(1.5-11.5) 6(3-11.5) 45 (1.5-9)
Pain group, NCP / CRP / CWP 1/10/8 0/5/4 1/5/4
KOA® 9 3 6

‘Sufficient HL' was defined as having a sufficient level of general HL and electronic HL. Normal BMI =18.5-24.9 kg/m?; overweight =25.0-29.9; obesity >30.0.°WHO
recommendations: 150-300 minutes of moderate intensity or 75-150 minutes of vigorous intensity/ week. “Having a score >1 on the Ahlback scale for KOA

BMI Body mass index, KOA Knee osteoarthritis, NCP No chronic pain, CRP Chronic regional pain, CWP Chronic widespread pain
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The participants were divided into three groups
based on the pain mannequin: no chronic pain, chronic
regional pain, and CWP according to the 2019 criteria for
CWP [50].

Qualitative data

Individual semi-structured interviews were conducted
between December 2020 and May 2021. The partici-
pants choose the interview setting; either by telephone
(n=12), via web-based videoconferencing (n=5), or in-
person (n=2) at a Research and Development Centre.
The interview guide was based on the HLS-EU question-
naire and health literacy matrix [32] (Additional file 5).
All interviews were initiated with open-ended questions
such as “How do you find health information?”, “How do
you assess the credibility of the health information?, and
“How do you make decisions based on the information
you obtain?“. The interviewers followed the participants’
reasoning, and to obtain depth in the data, the partici-
pant received follow-up questions such as “Please, can
you tell me more about. . .?“ or “How do you mean...?"
The interviews were audio-recorded and transcribed
verbatim.

Data analysis

Statistics

The HLS-EU-Q16 SE questionnaire was analysed based
on the instrument’s recommendations [38]. The answer
options ‘very easy’ and ‘easy’ were dichotomised to ‘easy’
(score: 1), and the answers ‘difficult’ and ‘very difficult’
to ‘difficult’ (score: 0). The total score ranges from 0 to
16 points, and a higher score indicates a higher level of
GHL. The following cut-off values were used: score 0—8
indicates an inadequate level of GHL; 9-12 problematic
level; 13-16 sufficient level. The three cut-off points were
then further dichotomised into a limited level (inad-
equate + problematic, 0—12 points) and a sufficient level
(13-16 points). In the Sw-eHEALS questionnaire, the
total score ranges from 8 to 40 points, where a higher
score indicates a higher level of eHL. The following cut-
off points were used: 8-20 points indicated an inade-
quate level of eHL; 21-26 problematic; 27—-40 sufficient
[36]. These three cut-off points were dichotomised into
a limited level (inadequate+ problematic, 8—26 points)
and a sufficient level (27-40 points). GHL and eHL were
merged into one variable, ‘HL, where sufficient HL was
defined as having a sufficient level of GHL and eHL.

Data were not normally distributed, and non-paramet-
ric statistics were used. For analyses between different
groups, Mann-Whitney U-tests were used for interval
data and the Chi? test was used for nominal data. Univar-
iate logistic regression was used to analyse associations,
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and variables with a p-value <0.25 were included in the
multivariate analysis [49], controlled for age. Two mod-
els were conducted. In model 1, the variables age, edu-
cation, diet, alcohol intake, pain distribution, and rKOA
were included. In model 2, general health was added. All
analyses were performed in IBM SPSS 28 (released 2021;
IBM Corp., Armonk, NY, USA).

Qualitative content analysis

The interviews were analysed using manifest qualitative
content analysis using an abductive approach, according
to Graneheim and Lundman [51-53]. Qualitative con-
tent analysis is a systematic approach to making valid
inferences from verbal or written data to gain a richer
understanding of a phenomenon and is used to develop
knowledge of human health and illness experience [54].
The interviews were listened to and read through several
times by the first author (CS) to obtain an overview of the
material. The analysis began with the extraction of mean-
ing units related to the study’s aim. In total, 409 mean-
ing units were extracted (participants with sufficient
HL =208 units; limited HL=204 units). Then the de-
contextualisation phase began by condensing the mean-
ing units into descriptive codes close to the text [53]. At
first, the codes were sorted according to their interrela-
tionships and differences based on the four domains in
the HLS-EU health literacy matrix: access, understand-
ing, evaluation, and use of information relevant to health
(see Additional file 1) [32], or a range of domains if they
included multiple components, creating a first division
[51, 52]. This phase had a low level of abstraction and
interpretation [53].

Next, the level of interpretation and abstraction
increased when the codes under each domain were
re-contextualised and sorted into sub-categories, and
categories were formed [53]. This process continued
back and forth (CS, AKW, IL) until a consensus on the
material was reached, together with a discussion in the
research team to increase credibility [52, 53]. During
this process, the interpretation and level of abstraction
increased but remained manifest [53]. The domains of
access and apply health information remained intact
when the final categories emerged, but codes in under-
stand and evaluate came to be combined into one cat-
egory, resulting in a final sum of three categories and
seven sub-categories.

Ethics

The studies have been approved by the Swedish Eth-
ics Review Authority (Dnr 2016/816; 2017/205; 2020—
04489). The study adhered to the Helsinki Declaration
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[55], and all participants had received information about
the study prior to participation, including informa-
tion about the study’s aim and method. They were also
informed about their voluntary participation and the
possibility of withdrawing at any time. All participants
signed a written informed consent document.

Results
Quantitative data
Descriptive statistics
Out of the 221 participants included, 71% reported suf-
ficient HL -reporting both sufficient GHL and eHL
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(separately: 79% sufficient GHL, 81% sufficient eHL).

Table 2 Descriptive statistics for the whole sample and the groups of sufficient and limited health literacy (HL). Presented as numbers

and percentages: n (%), unless otherwise stated

Total, n (%) Health literacy, n (%) p-value
n=221
Sufficient Limited
n=156 n =65

Age, mean years (sd) 56 (8) 55 (8) 57 (8) 0.580
Gender, 0.533

Women / men 147 (66.5) / 74 (33.5) 106 (68) / 50 (32) 41 (63) /24 (37)
Education, <0.001

Compulsory school 34 (15.5) 5(10) 19 (29)

Secondary 87 (39.5) 63 (40) 24 (37)

University 100 (45) 78 (50) 22 (34)
Native-born / foreign-born 193(88) /27 (12) 136(88)/19(12) 57(88)/8(12) 1.000
In a relation / living alone 173 (78) /48 (22) (78) /35 (22) 52(80)/ 13 (20) 0.725
Usability of internet use, Not useful / useful 52 (24) /168 (77) 20 (13) /136 (87) (50) /32 (50) <0.001
Importance of the internet, Not important / important 47 (21) /173 (79) 23(15)/133(85) 4 (37.5) /40 (62.5) <0.001
GHL, median (IQR) 16 (13-16)
Sufficient level / limited level 176 (79) /46 (21)
eHL, median (IQR) 32 (28-35)
Sufficient level / limited level 175(81) /41 (19)
BMI? 0.168

Normal 100 (46) 75 (48) 25 (40)

Overweight 71(32) 52 (33) 19 (30)

Obese 48 (22) 29(19) 19 (30)
Waist circurnferenc®

Obese / not obese 176 (82) /38 (18) 124(82) /27 (18) 52(82.5)/11(17.5) 1.000
Meets recommendations for physical activity® 126 (57) 87 (56) 39 (60) 0.655
Healthy diet?, 54 (24) 45 (29) 9(14) 0.013
Smoker, 16 (7) 11(7) 5(8) 0.526
Snuff user, 10 (4.5) 8(5) 2(3) 0.403
Alcohol intake, 0.105

<1 unit/week 83 (38) 63 (41) 20(31)

1-4 units/week 99 (45) 70 (45.5) 29 (44.5)

>5 units/week 37.(17) 21(13.5) 16 (24.5)
Pain group, 0.166

NCP 41 (19) 28(18) 13(2)

CRP 146 (66) 68.8 (70) 35(58.5)

CWpP 33(15) 19(12) 14 (21.5)

rKOA® 75 (35) 47 (31) 28 (44) 0.085

Sufficient HL was defined as having a sufficient level of general HL and electronic HL

Sd Standard deviation, BMI Body mass index, GHL General health literacy, IQR Interquartile range, eHL Electronic health literacy, NCP No chronic pain, CRP Chronic
regional pain, CWP Chronic widespread pain, rKOA Radiographic knee osteoarthritis

2 Normal BMI =18.5-24.9 kg/m?; overweight =25.0-29.9; obesity >30.0. PObese =classified in accordance with IDF as waist circumference >94cm in men and >80cm
in women. “WHO recommendations: 150-300 minutes of moderate intensity and/or 75-150 minutes of vigorous intensity. “Vegetables and fruit every day, fish 2/
week, breakfast most days, pastries a few times/week. *Having a score >1 on the Ahlbéck scale for knee osteoarthritis
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Table 2 presents descriptive information and differ-
ences between the groups with sufficient and limited HL.
Those with sufficient HL reported higher education and
found the internet (for accessing health information and
making informed health-related decisions) more usa-
ble and important compared to the group with limited
HL (p<0.001). No differences were found between the
groups regarding lifestyle habits, except that more had a
healthy diet in the group with sufficient HL (29% vs. 14%,
p=0.013).

The group with sufficient HL reported better health
in the SF-36 sub-scales: role function—physical aspect
(mean difference §=5.2; p=0.035) and general health
perception (6=7.5; p=0.011) than the group with limited
HL (see Additional file 2).

Associations with health literacy

In the univariate analysis, higher education, a healthy
diet, <1 unit of alcohol/week, and better general health
were associated with sufficient HL (Table 3). Contrary,
worse general health and higher alcohol consumption
were associated with limited HL (see Additional file 3).

In the multivariate model controlled for age: higher
education, a healthy diet, and <1 unit of alcohol/week,
and chronic regional pain were associated with sufficient
H.L. Only higher education and better general health
remained associated when adding general health to the
analysis (Table 4).

Better general health (OR 0.97, CI 0.95-0.99) and
chronic regional pain (OR 0.39, CI 0.15-0.97) were nega-
tively associated with limited HL, whereas a higher alco-
hol consumption (1-4 units/week OR 2.50, CI 1.05-5.97;
>5 units/week OR 3.26; CI 1.20-8.89) were positively
associated with limited HL (see Additional file 4).

Qualitative results

The qualitative content analysis resulted in three catego-
ries and seven sub-categories exploring individuals with
knee pains experiences of health literacy and phases in
the decision-making process concerning healthcare, dis-
ease prevention, and health promotion. The emerging
categories were searching for information influences the
decision-making process, with the sub-categories: to be
an active searcher and to be a passive receiver; process-
ing of information influences the decision-making process,
with the sub-categories to be informed, to be critical of
sources, and to be interpretive; and taking a stand on the
information influences the decision-making process, with
the sub-categories to be trustful and to be motivated. See
Fig. 1.
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Table 3 Univariate logistic regression analysis of associations
with sufficient health literacy (HL). Presented as odds ratio (OR)
and 95% confidence interval (Cl)

Sufficient health literacy

n OR (95% Cl) p-value

Age 221 0.98(0.94-1.02) 0.265
Gender 221

Man 1

Women 1.24 (0.68-2.27) 0485
Education 221

Compulsory school 1

Secondary 333 (1.46-7.58) 0.004

University 449 (1.97-10.26) <0.001
Waist circumferenc? 214

Obese 1

Non-obese 1.03(048-2.23) 0942
Physical activity® 221

Does not meet recommendation 1

Meets recommendation 0.84 (047-151) 0.563
Diet® 221

Less healthy diet 1

Healthy diet 252 (1.15-5.53) 0.021
Smoker 219

Yes 1

No 1.11(037-333) 0853
Snuff user 220

Yes 1

No 0.60(0.12-2.89)  0.521
Alcohol intake 219

>5 units/week 1

1-4 units/week 1.84(0.84-4.02) 0.126

<1 unit/week 240 (1.06-564) 0.037
General health (Scoring 0-100, worst- 216 1.02(1.01-1.04) 0.011
best)
Pain distribution 220

Cwp 1

CRP 2.09(0.96-4.58)  0.064

NCP 1.59(061-4.12) 0342
rKOAd 216

Yes 1

No 1.74(095-3.17)  0.072

Sufficient HL was defined as having a sufficient level of general HL and
electronic HL

CWP Chronic widespread pain, CRP Chronic regional pain, NCP No chronic pain,
rKOA radiographic knee osteoarthritis

@ Obese =classified in accordance with IDF as waist circumference >94cm in
men and >80cm in women. PWHO recommendations: 150-300 minutes of
moderate intensity and/or 75-150 minutes of vigorous intensity. ‘Vegetables
and fruit every day, fish 2/week, breakfast most days, pastries a few times/week.
9Having a score >1 on the Ahlback scale for knee osteoarthritis
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Table 4 Two models with multivariate logistic regression analysis of associations with sufficient health literacy (HL). Model 1 included
age, education, diet, alcohol intake, pain distribution, and rKOA. In model 2, general health was added. Presented as odds ratio (OR)
and 95% confidence interval (Cl)

Sufficient health literacy

Model 1 Model 2
n OR (95% Cl) p-value OR (95% Cl) p-value

Age 221 0.99 (0.95-1.04) 0.778 0.99 (0.95-1.04) 0.749
Education 221

Compulsory school 1 1

Secondary 4.39(1.75-10.99) 0.002 4.85 (1.90-12.40) <0.001

University 4.65(1.83-11.84) 0.001 541 (2.06-14.22) <0.001
Diet® 221

Less healthy diet 1 1

Healthy diet 2.53(1.07-5.98) 0.035 2.14(0.89-5.15) 0.091
Alcohol intake 219

>5 units/week 1 1

1-4 units/week 1.94 (0.82-4.59) 0.131 1.66 (0.68-4.05) 0.263

<1 unit/week 2.51(1.00-6.29) 0.049 248 (0.97-6.34) 0.058
Pain distribution 220

Ccwp 1 1

CRP 2.81(1.16-6.80) 0.022 1.85 (0.70-4.87) 0.213

NCP 1.81 (0.63-5.15) 0.269 091 (0.27-3.02) 0.875
rKOA® 216

Yes 1 1

No 1.37 (0.69-2.74) 0.371 1.35 (0.66-2.76) 0417
General health (Scoring 0-100, 216 1.02 (1.00-1.04) 0.019

worst-best)

‘Sufficient HL' was defined as having a sufficient level of general HL and electronic HL. ? Vegetables and fruit every day, fish 2/week, breakfast most days, pastries a few
times/week. PHaving a score >1 on the Ahlback scale for knee osteoarthritis

CWP Chronic widespread pain, CRP Chronic regional pain, NCP No chronic pain, rKOA Radiographic knee osteoarthritis

..influences the decision-making process

I I
I I
Sub- L ti? an ;:st:vz || Tobe cﬂTﬂ"c:fof Tobe | | | Tobe To be
active " : < :
category gl P : informed SBiiTas interpretive : trustful motivated
I I

Fig. 1 Overview of the results exploring the experiences of health literacy in individuals with knee pain, presented with three categories and seven
sub-categories illustrating the process towards a deciding on action

To be an active searcher

Health information was actively searched for when
in need or due to interest. The sources varied, and
the internet/Google, TV shows, peers, health insur-
ance information, health care professionals, and non-
qualified health personnel were expressed as sources.

Searching for information influences the decision-making
process

The category ‘Searching for information influences the
decision-making process’ is further explained by two
diverse interactions: being an active searcher and a pas-
sive receiver.
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Participants spoke of finding inspiration on social
media or training apps and searched for information
on different sources to find something that would help
their current health situation.

Participants with sufficient HL valued information
from younger health personnel, stating they prob-
ably had more updated knowledge. Additionally, they
searched for information on authorities’ websites and
claimed it as positive to be recurrently reminded of
already-known health information.

It is often the same information that appears, and
some information you already know, such as getting
outside, getting fresh air, and being physically active,
is good for you. It’s really not much new information.
I suppose I search for information because I don’t
feel so well and want to feel better. (Participant no.
16, woman, sufficient HL).

Participants with limited HL expressed that negative
information had the most impact, and they searched for
information that could increase their health status. They
further expressed that finding information was an indi-
vidual responsibility, but it was difficult to find the right
information. They expressed that double-checking infor-
mation with health care personnel facilitated their search
and that information about health risk factors helped
educate them.

If I get information about something that has been
negative, then I acknowledge it better. I need to be
better than that. So, I see it differently in some way
‘oh well, how have they behaved? I shouldn’t do
that’ I learn more from a mistake than from success,
I think. (Participant no. 9, male, limited HL)

To be a passive receiver

Health information was expressed as infinitely available,
where information via, e.g., conventional media (news-
papers, TV news, radio etc.) was passively received. If
the flow of information was too great, it resulted in even
more passivity and, at times, ignorance. Information
was received passively at workplaces, either in a formal
context (having an occupation in health or by receiving
lectures and safety briefings) or informally, through dis-
cussions with co-workers. Some avoided searching for
health information due to having no interest or need.
Others expressed receiving information from their wife.

Information flies by. I have seen that there are osteo-
arthritis schools and everything you can see online.
Most often, I see notices in the newspapers, “this is
how you deal with your arthritic knees” I would say
that I have not delved into it. I thought at some point
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that maybe I should try an osteoarthritis school. I
thought about whether I should use the money I have
from work for something like that, but I've mostly
chosen to listen to my body instead. (Participant no.
18, woman, limited HL)

There were some differences between the participants
with limited and sufficient HL. The group with sufficient
HL argued that they already knew enough about health
and did not need additional information or not need
information due to good health status, hence, mainly
receiving health information passively. In contrast, the
participants with limited HL avoided reading or listening
to negative information about a personal situation (e.g.,
odds of successful surgery).

If I get it [information], it’s advertising on TV, adver-
tising in e-mail on the phone about everything. If
I want to find something about health, it’s not dif-
ficult. Then maybe I don’t believe in everything, but
there is an incredible amount of information. So, I'm
almost fed with it. I feel like I can’t buy everything.
(Participant no. 4, woman, sufficient HL)

Processing of information influences the decision-making
process

Another interaction with health information is the pro-
cessing of information which influences the decision-
making process. The ability to understand affected
the evaluation of information and, thus, the decision-
making process, which is further explained by being
informed, critical of sources, and interpretive. Addition-
ally, processing information involved a degree of personal
evaluation.

To be informed

Participants expressed not giving much thought to infor-
mation. They received the information, and either trusted
it or rejected it at once, no matter the source (e.g., social
media or healthcare personnel). The evaluation was
based on personal feelings and what suited them. No sys-
tematic evaluation was described. Participants further
described that this way of processing information was
based on life experience and that a ‘gut feeling’ was key.
But receiving various and conflicting information from
healthcare personnel made it difficult to understand and
evaluate the information, thus stopping the decision-
making process. Contrary, receiving adequate and clear
information facilitated the decision-making process.

Interviewer: you listen to what suits you?

P14: Yes, I think so, actually. There can be things like
“this is how you should do it but if I don’t think it
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looks like fun, I don’t care. I probably have my own
way based on things I've learned over the years, and
I stick to it. Well, now that you say it, maybe I'm not
that open-minded to taking in that many new things
at all really. (Participant no. 14, male, sufficient HL)

Participants with sufficient and limited HL used this
simple information process, but the group with limited
HL was more evident. They expressed difficulty in under-
standing health information and what counted as facts and
not just opinions. The non-qualified health industry was
untrustworthy, and there were feelings of being misled.
Some expressed that it was problematic with new com-
munication channels in the healthcare, such as chatting
or texting, as well as navigating on authorities’ webpages.
It was also difficult to understand and evaluate informa-
tion from health care personnel if one had previously been
questioned or mistrusted when searching for help.

Sometimes I blindly believe what I read. Then I start
googling it even more. Then it’s that person who said
that or this person who said this, so I feel like, can
I really trust anything online? No. So then I go to
healthcare web pages or similar pages, where some-
thing completely different is written. Then I think,
what is actually true? (Participant no. 19, woman,
limited HL)

To be critical of sources

The participants described a more thorough process by
being critical of the source. When receiving informa-
tion, the process went through a source of criticism and
then personal evaluation. Uncertain sources defined by
participants with sufficient and limited HL, included the
internet or Google, social media, newspapers, and com-
mercials. Participants expressed being wary of reading
health information on these sources, and that the infor-
mation could serve as inspiration rather than fact. Still,
the personal evaluation was present, and in the end, the
participants mainly recognised the information that felt
relevant to them.

Most of what I read online, I read with some cau-
tion. It depends a little on what kind of articles are
in newspapers and such. It’s difficult to know how
much to believe in different things. I was about to
say that I believe in what I want to believe in. (Par-
ticipant no. 6, woman, limited HL)

Neither participants with sufficient nor limited HL
stood out when being critical of sources. Information
from experts was preferred over that coming from jour-
nalists, relevant and clear information was desired, and
common sense was used when evaluating information.
Health information was considered important, and with
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time, participants learned which sources were trustwor-
thy and which required more criticism.

Yeah, I mean, she [a friend] is doing a lot of things,
and I'm like, “no, this sounds too good to be true’, and
then I don’t fall for it either. It must be things that I
feel I could do. It must sound credible, and it must not
be too vague. I won’t eat a bunch of substances and
stuff just because someone says this is good for you.
Because you never know. (Participant no. 15, woman,
sufficient HL)

To be interpretive

Participants described a further comprehensive process of
information by being sceptical, listening to several differ-
ent sources, going back and forth, and trying to generate
an overall picture by being interpretive. Having a compre-
hensive and iterative evaluation process was most common
in participants with sufficient HL. A systematic evaluation
was applied, going back and forth between information,
understanding information they received, and criticising
sources. If the information was lacking, participants went
back to an active search for more information to derive
meaning and generate an overall picture before continuing
the process to decide on action.

Yes, there is a lot on the internet, but its not like eve-
rything can be trusted. Interviewer: Why not? P12:
No, you have to have some source criticism. Its like
checking the weather. I have 4 or 5 apps to compare
between, and then I get an average. I do the same if
I Google. You can'’t just read one article. So, if you
Google something, you have to look at several different
omnes, so you can see the whole of it. (Participant no. 12,
male, limited HL)

Evidence and research-based information formed the
foundation of the decision-making process, as well did an
understanding of the complexity and multi-faceted nature
of health. Information that seemed credible on the surface,
or because an informant had a seemingly trustworthy title
(e.g., physiotherapist, researcher, etc.) was still evaluated
with some level of criticism. Part of the high information
process was after deciding on an act, participants went
back and further evaluated their choice, modifying or find-
ing more information as needed.

I need to see who it is that has released the informa-
tion. If it was a post on Facebook, it is perhaps not so
credible. Is there any research behind it? So, it's not
just speculation. Then, as I said, I have a pretty good
idea myself. I notice pretty quickly if it’s good stuff or
not. Interviewer: You have your education behind you?

PI0: Yes. (Participant no. 10, male, sufficient HL)
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Taking a stand on the information influences

the decision-making process

Taking a stand on the information influenced the deci-
sion-making process and the individual’s standpoint was
based on trust in the information or the informant and
the participant’s motivation.

To be trustful

Personal contact was expressed as important for feeling
trust about information. Trust in the informant could
increase the possibility of action (e.g., seeking medical
advice or trying a new exercise to reduce pain), but it
could also decrease the level of criticism of the source.

Participants with sufficient HL expressed the impor-
tance of the informant being trustworthy and was based
on expertise, occupation, or personal lived experience
(e.g., having had knee surgery, etc.). Among participants
with limited HL, personal contact (e.g., physical meetings
with healthcare personnel or information from peers)
was expressed as important regarding trustworthiness.
Feelings of trust were also more or less independent of
the information’s reliability.

Participants expressed frustration that healthcare pro-
fessionals did not provide adequate information, result-
ing in reduced trust and difficulties in accepting, e.g.,
information from a general practitioner regarding health
outcomes and treatment.

Well, it’s quite clear if a friend of mine who I hold
dear says something, 1 listen to it. I have a lot of good
friends who are physicians and chiropractors and so
om, so if they would say something, people that I have
high confidence in saying something, then I would
trust it blindly. Because then I know that it is sub-
stantiated and that they have a good grasp of this,
and these people wouldn’t say anything if they didn’t
believe it themselves. So, it means a lot to me. I listen
to that. (Participant no. 14, male, sufficient HL)

Relatedness to the information increased trust and
the possibility of action. With no personal recognition,
the information was deemed irrelevant and ‘not for me,
regardless of whether the informant was a peer, a stranger
on the internet, or a health professional. Previous experi-
ence with health care affected the feelings of trust in the
information and informant. Having received good care,
the sense of trust was high. But having received poor care,
this trust was lost, which resulted in difficulty applying and
acting on the information. Trust in oneself to make the
right decision also had an impact on the decision to act.

In general, I am a little sceptical about medicines. I
want to try, above all, to start with a little healthier
stufff. I'd rather not go on medication. I haven’t even
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dared to take cortisone shots for my knees because I
think, well, it might not be good for me. But I have
heard of many who can manage on it for several
months. (Participant no. 1, woman, limited HL)

To be motivated

Finding, processing, and understanding information,
with the conclusion that, e.g., a behaviour change was
needed to increase health/improve their current state,
was not enough to decide on the proposed action. The
participants expressed reluctance to change, and either
accepted their current health status or sought other
information and possible health-promoting actions. Lack
of motivation led to decisions based on old habits, often
not wanting to act or to change the current way of living.
Additionally, the participants with limited HL expressed
a lack of motivation resulting in ignoring healthcare
follow-ups, since their experienced health status was
deemed ‘okay’

1 guess I'm a bit lazy in some way too. It hasn’t been
that I've gained interest in it. I haven't felt like it
was my thing either, but later on, it is possible that I
would. But no, touch wood, I've been good for a while
now as long as I'm in motion somehow. Sometimes
things resolve themselves. (Participant no. 22, male,
limited HL)

With enough motivation, the participant could
decide to act on the information and make an attempt,
no matter what was suggested. Seeing or feeling some
effect was necessary to stay motivated and pursue an
activity to promote health or prevent disease. Despite
previous information, the motivation was lost if there
was no result in a self-defined time frame. Some par-
ticipants expressed a non-interest in change due to
already-good health status.

But I wonder if it isn’t the case that what I think is
fun is easier to feel comfortable with. Then I may
find it easier to try something new and change
myself. What I think is difficult and challenging, in
those cases, I want to continue with my old, regular
ways. If I already think there is a bit of a hard feel-
ing about it, then it will be more challenging if I have
to change something too. As I said, it is not simple.
(participant no. 6, woman, limited HL)

Mixed results

The main findings were that two-thirds of the indi-
viduals with knee pain reported sufficient HL. Bet-
ter general health was associated with sufficient HL.
Experiences of good health contributed to individuals
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describing themselves as passive recipients of health
information without a need for additional health
information.

Individuals with sufficient HL had higher education
and reported, in the questionnaires, that the internet
was a useful source and important when searching for
health information. Contrary, individuals with lim-
ited HL reported it was not useful and challenging to
navigate the wealth of information. In the qualitative
interviews, individuals in both groups described how
they actively searched for health information from
the internet and other sources. Information process-
ing varied, and both groups expressed the comfort
of being informed but still critically reviewing the
sources before interpreting and taking a stand on the
information.

Individuals with sufficient HL reported having a
healthy diet, but no other differences regarding lifestyle
habits were found between the groups. The qualita-
tive findings revealed different phases in the decision-
making process, including searching, processing, and
taking a stand on health information. Many similarities
between the groups were found, and individuals with
sufficient and limited HL were represented in most sub-
categories (see Fig. 2). The groups differed most in the
processing of information where individuals with suffi-
cient HL were overrepresented in the sub-category ‘to
be interpretive, having a comprehensive and systematic
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approach when understanding and evaluating informa-
tion. Contrary, individuals with limited HL were over-
represented in the sub-category ‘to be informed, not
giving too much thought to information and leaning on
personal feelings such as the ‘gut feeling’

Discussion

This study explored the level of HL and its associations
with health status, lifestyle habits, chronic pain, rKOA,
and experiences illuminating HL among individuals with
knee pain. The study’s mixed methods design provides
important empirical insights on HL in individuals with
knee pain from both quantitative and qualitative datasets.

Level of health literacy
The findings show that although a majority of partici-
pants reported sufficient HL (71%), a significant propor-
tion reported limited HL (29%), highlighting a possibly
disadvantaged group among individuals with knee pain.
There is heterogeneity in previous research regarding HL
measurements and pain criteria, with a range of 17-82%
reporting limited HL amongst individuals with pain [30].
The prevalence of limited HL in the general population
in Europe differs from 29 to 62% [4]. But a recent study
from Sweden found results similar to the current study,
where approximately a third reported limited HL [56].
Moreover, participants with sufficient HL had a higher
level of education than the group with limited HL. The
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association between the level of HL and education is
well-known from previous studies [4].

Health literacy and lifestyle habits

In this study, more individuals with sufficient HL
reported having a healthy diet. No other differences
regarding lifestyle habits were found between the
groups. A healthy diet and low intake of alcohol were
the lifestyle habits associated with sufficient HL. In a
newly published systematic review, HL and self-man-
agement in individuals with pain were studied, and
the authors found no published studies including life-
style factors other than physical activity [30]. Based
on a graphical model, the results stated no association
between HL and exercise [57]. It is evident that more
research is needed on the association between HL and
modifiable lifestyle factors included in the self-man-
agement recommendations for individuals with rKOA
and/or chronic pain.

The participants in this study expressed an unwill-
ingness to adjust or make a behavioural change,
despite communicating that they understood the ben-
efits of the change. Individuals with limited HL could
also ignore healthcare follow-ups. Lack of motivation,
regardless of perceived knowledge, led to no action
regarding healthy lifestyle habits. On the contrary,
having enough motivation could lead to action, but
with no visible results, motivation was lost, as was the
healthy habit.

Self-management is important to prevent worsening
pain problems and maintain or improve health status
[18]. Additionally, HL is essential for facilitating self-
management [8]. But the current study’s results state
that the general pursuit of healthy lifestyle habits is
rather low in both groups, and that having sufficient HL
is not enough for a behavioural change.

The HLS-EU health literacy matrix explains the
domain ‘apply information’ as “the ability to make
informed decisions on medical issues/on risk factors
for health/on health determinants in their social and
physical environment” [32]. A logical question to ask is
whether an individual indeed has understood the infor-
mation, including pros and cons, consequences, etc.,
in order to have the ability to make such an informed
decision. On the other hand, a possible explanation
could be the difficulty in comprehending the infor-
mation that continuous unhealthy lifestyle habits are
indeed risk factors for rKOA and chronic pain develop-
ment. In addition, there can be a disconnect between
the individual’s experiences, beliefs, and attitudes about
the risk factors involved [8], especially a lack of physical
activity and/or being overweight [17, 18].
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Sufficient HL might impact the pursuit of healthy life-
style habits among individuals with knee pain, but it is
not a single factor. The somewhat contradictory results
indicate that more research is needed to understand
the complexity of HL and self-management to promote
healthy lifestyle habits in individuals with onset symp-
toms of rKOA and chronic pain.

Health literacy and health status, chronic pain, and rKOA
In the present study, there were no significant differ-
ences regarding obesity, pain distribution or prevalence
of rKOA between groups with sufficient and limited
HL. Participants searched for information to improve
their health status or prevent disease. Other participants
claimed no interest in health information due to good
perceived general health. Furthermore, reporting good
general health, despite having unhealthy lifestyle factors
or chronic pain, was also associated with sufficient HL.
These results suggest that the HL level is related mainly
to perceived health.

Previous studies suggest no difference in the level of HL
among individuals with chronic pain or without chronic
pain [30]. A proposed explanation was that individu-
als with chronic pain are more exposed to educational
opportunities and, therefore, report a higher level of
HL. Individuals with chronic pain have indeed reported
higher health care utilisation—i.e., possible educational
opportunities—than individuals with no chronic disease
[58]. A recent study among individuals with chronic pain
found that the level of eHL was negatively associated with
depression and anxiety, and the level of self-efficacy was
the explanatory factor [25]. In addition to low self-efficacy,
individuals with ill health may receive inadequate infor-
mation from healthcare and therefore report struggles
and limited HL. For example, participants in this study
expressed a difference in trust towards health information
based on previous interactions with healthcare person-
nel. The feeling of trust was high if participants had had
positive experiences in health care, but low if they had had
negative experiences. In turn, the amount of trust affected
the possibility of acting on the information.

Previous research found similar results among older
adults, where participants did not believe in health infor-
mation before trust was built [59]. Additionally, trust
seemed to impact the willingness to perform physio-
therapy. Misinterpretation and lack of knowledge about
KOA are negatively associated with the level of physi-
cal activity and other health-promoting behaviours [60],
and there can be evident discord between patients’ and
physicians’ experiences of KOA. For example, patients
expressed wanting their condition to be considered more
severe and important than what physicians expressed
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[61]. Individuals with rKOA have also described that they
wished they had received information about the develop-
ment of rKOA and its preventive measures at an earlier
stage of disease progression [62].

It is possible that individuals with ill health have higher
HL demands compared to individuals with less contact
with health care. Much health information is focused on
medical knowledge translation without any individual
context, which can make it difficult for individuals to
translate into their own context [63]. Another possibil-
ity is that the quantitative results represent how well the
individual’s skills match the demands or expectations of,
for example, the healthcare worker providing the infor-
mation [64]. Individuals with perceived good general
health may find the HL demands effortless, and therefore
feel no need to receive more information and, as a result,
report sufficient HL. The results of sufficient or limited
HL might thus not be fully representative when compar-
ing individuals with perceived good general health with
individuals with perceived ill health.

Experiences of health literacy

The qualitative results revealed a deeper understand-
ing of how individuals with knee pain experience HL.
Health information was either actively searched for or
received passively. Ways of processing this information
ranged from being informed to being interpretive, and
the standpoint of the information affected the final deci-
sion of whether to act. In this study, it was not possible
to fully separate the results into the domains understand
and evaluate from the HLS-EU-health literacy matrix
[32]. Instead, these were merged into one category: pro-
cessing of information influences the decision-making
process. According to Lonergan’s theory of knowledge,
understanding occurs through questioning based on pre-
vious information, experiences, and personal opinions
[65]. Evaluating is instead the process of weighing the
information against previous knowledge, etc. Separating
understanding and evaluating can therefore be difficult in
an interview context.

There is a wealth of health information; something
which participants with both sufficient and limited HL
expressed. Conflicting information made it harder the
participants to continue the HL process towards a deci-
sion to act. WHO has discussed this issue, and stated that
the large volume of information makes it harder to easily
or properly interpret and appraise information [8]. Fur-
thermore, participants with sufficient HL expressed the
internet as useful if they remained cautious and critical
of the source. On the contrary, participants with lim-
ited HL expressed difficulties navigating health authori-
ties’ web pages, using digital tools such as chatting with
health personnel, and finding relevant information. These
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results were also visible in the quantitative results, where
the participants with sufficient HL found the internet
useful and important for accessing health information
and making decisions, in contrast to the participants with
limited HL.

The study’s results are in line with previous research.
For example, a recent study found that individuals with
sufficient HL. were more prone to search for information
on an online national health information portal (by the
Swedish national health care system) compared to indi-
viduals with limited HL [56]. Another study found that
individuals with chronic conditions reported slightly
higher eHEALS scores and were more prone to read,
ask, and act upon information found on the internet
than those with no chronic condition [66]. The study also
found that participants with chronic diseases were more
likely to track health indicators. Another study evaluat-
ing an internet-based cognitive behaviour therapy for
chronic pain found several difficulties and concluded
the importance of test usability in relation to electronic
health literacy to achieve the desired effect [67].

Individuals with knee pain and sufficient or limited
HL reported many similarities regarding their experi-
ences illuminating HL. These results add to the knowl-
edge of the importance of individualised information so
that individuals with knee pain can easily translate it into
their context to facilitate health promotion.

Methodological considerations
A strength of the convergent mixed methods design is
that synthesising the quantitative and qualitative results
generates a more complete understanding of the phenom-
enon [68], in this case, HL in individuals with knee pain.
Nevertheless, using a convergent mixed methods design
comes with challenges and requires a well-planned study
design to ensure that the different datasets target the same
concepts [68]. In this study, both the questionnaire for
general HL and the interview questions were based on the
same HL definition [3] and theoretical framework (HLS-
EU-health literacy matrix [32]), which is therefore con-
sidered a methodological strength. The co-authors have
great competence regarding subject and methods and to
gain trustworthiness, all researchers contributed to differ-
ent parts of the study according to their expertise [68].
The non-responders were younger and had higher lev-
els of education, which can be a limitation and negatively
affect the generalisability of the results. But since no
other differences were found, and age and HL were not
associated in this group, it is still considered possible to
generalise the results to adult individuals with knee pain.
However, the cross-sectional design cannot draw any
causal conclusions, and future longitudinal studies are
needed.
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In qualitative studies, credibility, dependability, con-
formability, and transferability are used to evaluate
trustworthiness [52, 69]. The credibility of the present
study was strengthened by the method used to col-
lect and analyse data suited to answering the research
question. The study’s credibility was further strength-
ened by the selection of participants, who represented
various characteristics generating various experiences
and aspects [51, 52]. However, some participants had
difficulties talking and reflecting on the different
aspects of HL (access, understand, evaluate, and use
health information), which can be a limitation and
possibly decrease the study’s credibility. Still, clarifica-
tions and follow-up questions were asked to increase
credibility.

The two interviewers were new to the interview pro-
cess but were supervised by an experienced researcher
(IL) to increase dependability. Additionally, the inter-
views began with the same question and regular follow-
up questions to facilitate the participant’s conversation
about their experiences [52]. The main author (CS)
continually discussed the analysis back iteratively with
AKW and IL before reaching a consensus, strengthen-
ing the study’s dependability and confirmability [51,
69]. Confirmability was further strengthened by the
various quotations illuminating the participant’s expe-
riences as part of the large number of meaning units
[52, 69]. The purposeful selection of a variety of par-
ticipants strengthens the transferability, and the study’s
results can likely be transferred to other adults with
knee pain [52].

Conclusion

The insights gained from this study’s results state that
HL is a piece of the puzzle in health promotion and
self-management. There is a possibly disadvantaged
group reporting limited HL among individuals with
knee pain, and sufficient HL might have a positive
impact on healthy lifestyle behaviours. Having good
general health was associated with sufficient HL, but
there can be several explanations as to why. This could
include, for example, a lack of interest in health infor-
mation and additional health behaviour.

Both groups reported unhealthy lifestyles and
expressed the influence of lack of motivation, suggest-
ing that having sufficient HL is not enough for having
or deciding to change to more healthy lifestyle habits.
The clinical implications of this study are to be aware
that the phases in the decision-making process include
searching, processing, and taking a stand on the infor-
mation. A person-centred approach is essential when
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providing health information to determine whether the
individual is an active or passive recipient, content to
be informed or critical of sources or interpretive before
the individual is trustful and motivated to decide how
to act on the information.

More research on HL is needed to gain knowledge of
how best to further develop health promotion in indi-
viduals with knee pain.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-023-16585-9.

Additional file 1.
Additional file 2.
Additional file 3.
Additional file 4.
Additional file 5.

Acknowledgements

The authors would like to thank the participants in the study and the research
assistants, Evelina Sunesson, and Jenny Larsson, for their support in conduct-
ing respectively transcribing the interviews.

Authors’ contributions

All authors participated in the study’s concept and design. Data collection was
done by CS. and a research assistant, qualitative data analysis by C.S, AKW,
and I.L, and quantitative data analysis by C.S,, AKW., and M.LLEA. All analyse
were discussed together with all authors (C.S., AKW, EH, M.LEA.and I.L). CS.
was responsible for writing the manuscript. All authors contributed signifi-
cantly to the manuscript and took part in the critical review of the manuscript.
All authors have read and agreed to the published version of the manuscript.

Funding

Open access funding provided by Halmstad University. The study was funded
by the Swedish Rheumatism Association (R-967899) and the Anna and Edwin
Berger Foundation (F-22-0006). The funders have not influenced the study
design, collection, analysis, or interpretation of data, the manuscript’s writing,
or the decision to submit the manuscript for publication.

Availability of data and materials

The quantitative datasets used and analysed during the current study are
available from the corresponding author at a reasonable request. The qualita-
tive dataset generated and analysed are not publicly available due to ethics
approval for the study that requires that the transcribed interviews are kept in
locked files, accessible only to the researchers.

Declarations

Ethics approval and consent to participate

The study adhered to the Helsinki Declaration [55], and was approved by the
Swedish Ethical Review Authority (Nos. 2016/816; 2017/205; 2020-04489). All
participants received and signed written informed consent prior to the study.

Consent from publication
Not applicable.

Competing interests

The authors declare no competing interests.

Received: 4 April 2023 Accepted: 22 August 2023
Published online: 29 August 2023


https://doi.org/10.1186/s12889-023-16585-9
https://doi.org/10.1186/s12889-023-16585-9

Sylwander et al. BMC Public Health

(2023) 23:1656

References

1.

World Health Organization. Promoting health in the SDGs: report on the
9th Global conference for health promotion, Shanghai, China, 21-24
November 2016: all for health, health for all. World Health Organization;
2017.

Kickbusch I, Pelikan JM, Apfel F, Tsouros AD. Health literacy: the solid facts.
Copenhagen: World Health Organization Regional Office for Europe;
2013.

Serensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska
Z,Brand H, Consortium Health Literacy Project E. Health literacy and
public health: a systematic review and integration of definitions and
models. BMC Public Health. 2012;12(1):80. https://doi.org/10.1186/
1471-2458-12-80.

Serensen K, Pelikan JM, Rothlin F, Ganahl K, Slonska Z, Doyle G, Fullam J,
Kondilis B, Agrafiotis D, Uiters E. Health literacy in Europe: comparative
results of the european health literacy survey (HLS-EU). Eur J Pub Health.
2015;25(6):1053-8.

Wangdahl J, Lytsy P, Martensson L, Westerling R. Health literacy among
refugees in Sweden-a cross-sectional study. BMC Public Health.
2014;14(1):1030. https://doi.org/10.1186/1471-2458-14-1030.

Easton P, Entwistle VA, Williams B. Health in the'hidden population'of
people with low literacy. A systematic review of the literature. BMC Public
Health. 2010;10(1):1-10.

Miller TA. Health literacy and adherence to medical treatment in

chronic and acute illness: a meta-analysis. Patient Educ Couns.
2016,99(7):1079-86.

World Health Organization. Health literacy development for the preven-
tion and control of noncommunicable diseases: volume 2. A globally
relevant perspective. Geneva: World Health Organization; 2022.
Thorstensson C, Andersson M, Jonsson H, Saxne T, Petersson |. Natural
course of knee osteoarthritis in middle-aged subjects with knee pain:
12-year follow-up using clinical and radiographic criteria. Ann Rheum Dis.
2009;68(12):1890-3.

Bergman S, Thorstensson C, Andersson MLE. Chronic widespread pain
and its associations with quality of life and function at a 20- year follow-
up of individuals with chronic knee pain at inclusion. BMC Musculoskelet
Disord. 2019;20(1):592. https://doi.org/10.1186/512891-019-2976-3.

. Park HM, Kim HS, Lee YJ. Knee osteoarthritis and its association with men-

tal health and health-related quality of life: a nationwide cross-sectional
study. Geriatr Gerontol Int. 2020,20(4):379-83. https://doi.org/10.1111/
ggi.13879.

Sylwander C, Larsson |, Andersson M, Bergman S. The impact of chronic
widespread pain on health status and long-term health predictors: a gen-
eral population cohort study. BMC Musculoskelet Disord. 2020;21(1):1-11.
https://doi.org/10.1186/512891-020-3039-5.

Harker J, Reid KJ, Bekkering GE, Kellen E, Bala MM, Riemsma R, Worthy

G, Misso K, Kleijnen J. Epidemiology of chronic pain in Denmark and
Sweden. Pain Res Treat 2012, 2012. https://doi.org/10.1155/2012/371248.
World Health Organization. Towards a common language for functioning,
disability, and health: ICF. The international classification of functioning,
disability and health. World Health Organization; 2002.

Cimmino MA, Ferrone C, Cutolo M. Epidemiology of chronic musculoskel-
etal pain. Best Pract Res Clin Rheumatol. 2011;25(2):173-83. https://doi.
0rg/10.1016/j.berh.2010.01.012.

Jaremo P, Arman M, Gerdle B, Larsson B, Gottberg K. lliness beliefs among
patients with chronic widespread pain-associations with self-reported
health status, anxiety and depressive symptoms and impact of pain. BMC
Psychol. 2017;5(1):24. https://doi.org/10.1186/540359-017-0192-1.
Fernandes L, Hagen KB, Bijlsma JWJ, Andreassen O, Christensen P,
Conaghan PG, Doherty M, Geenen R, Hammond A, Kjeken |, et al. EULAR
recommendations for the non-pharmacological core management of hip
and knee osteoarthritis. Ann Rheum Dis. 2013;72(7):1125. https://doi.org/
10.1136/annrheumdis-2012-202745.

Cohen SP, Vase L, Hooten WM. Chronic pain: an update on burden, best
practices, and new advances. The Lancet. 2021,397(10289):2082-97.
https://doi.org/10.1016/5S0140-6736(21)00393-7.

Geraghty AW, Maund E, Newell D, Santer M, Everitt H, Price C, Pincus T,
Moore M, Little P, West R. Self-management for chronic widespread pain
including fibromyalgia: a systematic review and meta-analysis. PLoS ONE.
2021;16(7):20254642. https://doi.org/10.1371/journal.pone.0254642.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

Page 150f 16

Thoma LM, Dunlop D, Song J, Lee J, Tudor-Locke C, Aguiar EJ, Master

H, Christiansen MB, White DK. Are older adults with symptomatic knee
osteoarthritis less active than the general population? Analysis from the
osteoarthritis initiative and the national health and nutrition examination
survey. Arthritis Care Res. 2018;70(10):1448-54. https://doi.org/10.1002/
acr.23511.

Hinman RS, Nicolson PJA, Dobson FL, Bennell KL. Use of Nondrug, nonop-
erative interventions by Community-Dwelling people with hip and knee
osteoarthritis. Arthritis Care Res. 2015;67(2):305-9. https://doi.org/10.
1002/acr.22395.

Mackey LM, Blake C, Casey M-B, Power CK, Victory R, Hearty C, Fullen BM.
The impact of health literacy on health outcomes in individuals with
chronic pain: a cross-sectional study. Physiotherapy. 2019;105(3):346-53.
https://doi.org/10.1016/j.physio.2018.11.006.

Képpen PJ, Dorner TE, Stein KV, Simon J, Crevenna R. Health literacy,

pain intensity and pain perception in patients with chronic pain.

Wien Klin Wochenschr. 2018;130(1-2):23-30. https://doi.org/10.1007/
500508-017-1309-5.

Rogers AH, Bakhshaie J, Orr MF, Ditre JW, Zvolensky MJ. Health literacy,
opioid misuse, and Pain Experience among adults with Chronic Pain.
Pain Med (Malden Mass). 2020;21(4):670-6. https://doi.org/10.1093/pm/
pnz062.

Castarlenas E, Sdnchez-Rodriguez E, Roy R, Tomé-Pires C, Solé E, Jensen
MP, Miré J. Electronic Health literacy in individuals with chronic Pain

and its association with psychological function. Int J Environ Res Public
Health. 2021;18(23):12528. https://doi.org/10.3390/ijerph182312528.
Bouma SE, van Beek JF, Diercks RL, van der Woude LH, Stevens M, van
den Akker-Scheek I. Barriers and facilitators perceived by healthcare
professionals for implementing lifestyle interventions in patients with
osteoarthritis: a scoping review. BMJ Open. 2022;12(2):056831. https://
doi.org/10.1136/bmjopen-2021-056831.

Egerton T, Bolton J, Short CE, Bennell KL. Exploring changes, and factors
associated with changes, in behavioural determinants from a low-cost,
scalable education intervention about knee osteoarthritis: an observa-
tional cohort study. BMC Musculoskelet Disord. 2021;22(1):862-2. https://
doi.org/10.1186/512891-021-04751-2.

Pereira D, Peleteiro B, Araujo J, Branco J, Santos R, Ramos E. The effect

of osteoarthritis definition on prevalence and incidence estimates: a
systematic review. Osteoarthr Cartil. 2011;19(11):1270-85. https://doi.org/
10.1016/jjoca.2011.08.009.

Breivik H, Eisenberg E, O'Brien T. The individual and societal burden of
chronic pain in Europe: the case for strategic prioritisation and action

to improve knowledge and availability of appropriate care. BMC Public
Health. 2013;13(1):1229. https://doi.org/10.1186/1471-2458-13-1229.
Kim K, Yang Y, Wang Z, Chen J, Barandouzi ZA, Hong H, Han H-R, Stark-
weather A. A systematic review of the association between health literacy
and pain self-management. Patient Educ Couns. 2022;105(6):1427-40.
https://doi.org/10.1016/j.pec.2021.09.037.

Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. Los Angeles: SAGE; 2017.

Serensen K, Van den Broucke S, Pelikan JM, Fullam J, Doyle G, Slonska Z,
Kondilis B, Stoffels V, Osborne RH, Brand H. Measuring health literacy in
populations: illuminating the design and development process of the
European Health literacy Survey Questionnaire (HLS-EU-Q). BMC Public
Health. 2013;13(1):948. https://doi.org/10.1186/1471-2458-13-948.
Andersson MLE, Haglund E, Aili K, Bremander A, Bergman S. Cohort
profile: the Halland osteoarthritis (HALLOA) cohort-from knee pain to
osteoarthritis: a longitudinal observational study in Sweden. BMJ Open.
2022;12(7):057086. https://doi.org/10.1136/bmjopen-2021-057086.
O'cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in
health services research. J Health Serv Res Policy. 2008;13(2):92-8.
Wangdahl J, Martensson L. HLS-EU Consortium. HLS-EU-Q16. The
European Health Literacy Survey Questionnaire - short version (Swedish:
HLS-EU-Q16-SE); 2012.

Wangdahl J, Jaensson M, Dahlberg K, Nilsson U. The Swedish Version of
the Electronic Health literacy scale: prospective psychometric evalu-
ation study including thresholds levels. JMIR mHealth and uHealth.
2020;8(2):16316. https://doi.org/10.2196/16316.

Pelikan JM, Ganahl K, Van den Broucke S, Sgrensen, K. Measuring health
literacy in Europe: introducing the European Health Literacy Survey


https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1186/1471-2458-14-1030
https://doi.org/10.1186/s12891-019-2976-3
https://doi.org/10.1111/ggi.13879
https://doi.org/10.1111/ggi.13879
https://doi.org/10.1186/s12891-020-3039-5
https://doi.org/10.1155/2012/371248
https://doi.org/10.1016/j.berh.2010.01.012
https://doi.org/10.1016/j.berh.2010.01.012
https://doi.org/10.1186/s40359-017-0192-1
https://doi.org/10.1136/annrheumdis-2012-202745
https://doi.org/10.1136/annrheumdis-2012-202745
https://doi.org/10.1016/S0140-6736(21)00393-7
https://doi.org/10.1371/journal.pone.0254642
https://doi.org/10.1002/acr.23511
https://doi.org/10.1002/acr.23511
https://doi.org/10.1002/acr.22395
https://doi.org/10.1002/acr.22395
https://doi.org/10.1016/j.physio.2018.11.006
https://doi.org/10.1007/s00508-017-1309-5
https://doi.org/10.1007/s00508-017-1309-5
https://doi.org/10.1093/pm/pnz062
https://doi.org/10.1093/pm/pnz062
https://doi.org/10.3390/ijerph182312528
https://doi.org/10.1136/bmjopen-2021-056831
https://doi.org/10.1136/bmjopen-2021-056831
https://doi.org/10.1186/s12891-021-04751-2
https://doi.org/10.1186/s12891-021-04751-2
https://doi.org/10.1016/j.joca.2011.08.009
https://doi.org/10.1016/j.joca.2011.08.009
https://doi.org/10.1186/1471-2458-13-1229
https://doi.org/10.1016/j.pec.2021.09.037
https://doi.org/10.1186/1471-2458-13-948
https://doi.org/10.1136/bmjopen-2021-057086
https://doi.org/10.2196/16316

Sylwander et al. BMC Public Health (2023) 23:1656

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

Questionnaire (HLS-EU-Q). International handbook of health literacy.
Policy Press; 2019. p. 115-38.

Pelikan JM, Rothlin F, Ganahl K. Boltzmann, L. Measuring comprehensive
health literacy in general populations: validation of instrument, indices
and scales of the HLS-EU study. In: Proceedings of the 6th Annual Health
Literacy Research Conference; 2014.

Bergman L, Nilsson U, Dahlberg K, Jaensson M, Wangdahl J. Health lit-
eracy and e-health literacy among arabic-speaking migrants in Sweden: a
cross-sectional study. BMC Public Health. 2021;21(1):2165. https://doi.org/
10.1186/512889-021-12187-5.

Wangdahl JM, Dahlberg K, Jaensson M, Nilsson U. Psychometric valida-
tion of swedish and arabic versions of two health literacy question-
naires, eHEALS and HLS-EU-Q16, for use in a swedish context: a study
protocol. BMJ Open. 2019;9(9):e029668. https://doi.org/10.1136/bmjop
en-2019-029668.

Bergman L, Nilsson U, Dahlberg K, Jaensson M, Wangdahl J. Validity and
reliability of the swedish versions of the HLS-EU-Q16 and HLS-EU-Q6
questionnaires. BMC Public Health. 2023;23(1):724. https://doi.org/10.
1186/512889-023-15519-9.

Norman CD, Skinner HA. eHEALS: the eHealth literacy scale. J Med Inter-
net Res. 2006;8(4).e27.

Togi E, Burazeri G, Serensen K, Kamberi H, Brand H. Concurrent valida-
tion of two key health literacy instruments in a south eastern european
population. Eur J Pub Health. 2015;25(3):482-6. https://doi.org/10.1093/
eurpub/cku190.

Sverige. Socialstyrelsen. Nationella riktlinjer for sjukdomsférebyggande
metoder 2011: tobaksbruk, riskbruk av alkohol, otillrdcklig fysisk aktivitet
och ohélsosamma matvanor: stod for styrning och ledning. Stockholm:
Socialstyrelsen; 2011.

International Diabetes Federation. The IDF consensus worldwide defini-
tion of the metabolic syndrome. IDF Communications; 2006. p. 1-24.
Sullivan M, Karlsson J, Ware JE Jr. The swedish SF-36 Health Survey-I.
evaluation of data quality, scaling assumptions, reliability and con-
struct validity across general populations in Sweden. Soc Sci Med.
1995;41(10):1349-58.

Bergman S, Herrstrom P, Hogstrom K, Petersson IF, Svensson B, Jacobs-
son LT. Chronic musculoskeletal pain, prevalence rates, and sociode-
mographic associations in a swedish population study. J Rheumatol.
2001,28(6):1369-77.

Ahlbéck S. Osteoarthrosis of the knee. A radiographic investigation. Acta
Radiol Diagn (Stockh). 1968;277:7-72.

Ware JE, Gandek B. Overview of the SF-36 Health Survey and the Inter-
national Quality of Life Assessment (IQOLA) Project. J Clin Epidemiol.
1998;51(11):903-12. https://doi.org/10.1016/50895-4356(98)00081-X.
Wolfe F, Butler SH, Fitzcharles M, Hauser W, Katz RL, Mease PJ, Rasker JJ,
Russell AS, Russell IJ, Walitt B. Revised chronic widespread pain criteria:
development from and integration with fibromyalgia criteria. Scandina-
vian J pain. 2019;20(1):77-86. https://doi.org/10.1515/sjpain-2019-0054.
Graneheim UH, Lindgren B-M, Lundman B. Methodological challenges
in qualitative content analysis: A discussion paper. Nurse education today
2017, 56:29-34. https://doi.org/10.1016/j.nedt.2017.06.002.

Graneheim UH, Lundman B. Qualitative content analysis in nursing
research: concepts, procedures and measures to achieve trustworthiness.
Nurse Educ Today. 2004,24(2):105-12. https://doi.org/10.1016/j.nedt.2003.
10.001.

Lindgren B-M, Lundman B, Graneheim UH. Abstraction and interpreta-
tion during the qualitative content analysis process. Int J Nurs Stud.
2020;108:103632. https://doi.org/10.1016/j.jnurstu.2020.103632.
Krippendorff K. Content analysis: an introduction to its methodology.
Thousand Oaks: SAGE; 2018.

World Medical Association. World Medical Association Declaration of
Helsinki: ethical principles for medical research involving human subjects.
JAMA. 2013;310(20):2191-4. https://doi.org/10.1001/jama.2013.281053.
Sundell E, W&ngdahl J, Grauman A. Health literacy and digital health
information-seeking behavior-a cross-sectional study among highly
educated swedes. BMC Public Health. 2022;22(1):2278. https://doi.org/10.
1186/512889-022-14751-z.

Filippo T, Matteo M, Anne-Linda C, Peter S. Multivariate determinants of
self-management in health care: assessing health empowerment model
by comparison between structural equation and graphical models

Page 16 of 16

approaches. Epidemiol Biostatistics Public Health. 2015;12(1):1-13.
https://doi.org/10.2427/11126.

58. Emilson C, Asenlsf P Demmelmaier |, Bergman S. Association between
health care utilization and musculoskeletal pain. A 21-year follow-up of
a population cohort. Scandinavian J Pain. 2020;20(3):533-43. https://doi.
org/10.1515/sjpain-2019-0143.

59. Brooks C, Ballinger C, Nutbeam D, Adams J. The importance of building
trust and tailoring interactions when meeting older adults’ health literacy
needs. Disabil Rehabil. 2017;39(23):2428-35. https://doi.org/10.1080/
09638288.2016.1231849.

60. Darlow B, Brown M, Thompson B, Hudson B, Grainger R, McKinlay E,
Abbott JH. Living with osteoarthritis is a balancing act: an exploration of
patients' beliefs about knee pain. BMC Rheumatol. 2018;2(1):1-9. https://
doi.org/10.1186/541927-018-0023-x.

61. BarberT, Sharif B, Teare S, Miller J, Shewchuk B, Green LA, Marlett N, Cibere
J, Mrklas K, Wasylak T. Qualitative study to elicit patients’and primary care
physicians' perspectives on the use of a self-management mobile health
application for knee osteoarthritis. BMJ Open. 2019,9(1):e024016. https://
doi.org/10.1136/bmjopen-2018-024016.

62. Mann C, Gooberman-Hill R. Health care provision for osteoarthritis: con-
cordance between what patients would like and what health profession-
als think they should have. Arthritis Care Res. 2011;63(7):963-72. https://
doi.org/10.1002/acr.20459.

63. Wahl AK, Andersen MH, @demark J, Reiseether A, Urstad KH, Engebretsen
E. The importance of shared meaning-making for sustainable know!-
edge translation and health literacy. J Eval Clin Pract 2022, 28(5):828-34.
https://doi.org/10.1111/jep.13690.

64. van der Heide |, Poureslami |, Mitic W, Shum J, Rootman |, FitzGerald JM.
Health literacy in chronic disease management: a matter of interaction. J
Clin Epidemiol. 2018;102:134-8. https://doi.org/10.1016/j,clinepi.2018.05.
010.

65. Lonergan B. Insight. A study of Human understanding. Toronto: University
of Toronto Press; 1992.

66. Madrigal L, Escoffery C. Electronic health behaviors among US adults
with chronic disease: cross-sectional survey. J Med Internet Res.
2019;21(3):211240. https://doi.org/10.2196/11240.

67. Vaart Rvd K, Paulussen S, Boekhorst ST, Rosmalen JG, Evers AWM. The Role
of Age, Education, and Digital Health Literacy in the Usability of Internet-
Based Cognitive Behavioral Therapy for Chronic Pain: Mixed Methods
Study. JMIR formative research 2019, 3(11):e12883-e12883. https://doi.org/
10.2196/12883.

68. Creswell JW, Creswell JD. Research design: qualitative, quantitative, and
mixed methods approaches. Los Angeles: SAGE; 2018.

69. Bengtsson M. How to plan and perform a qualitative study using content
analysis. NursingPlus Open. 2016;2:8-14. https://doi.org/10.1016/j.npls.
2016.01.001.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1186/s12889-021-12187-5
https://doi.org/10.1186/s12889-021-12187-5
https://doi.org/10.1136/bmjopen-2019-029668
https://doi.org/10.1136/bmjopen-2019-029668
https://doi.org/10.1186/s12889-023-15519-9
https://doi.org/10.1186/s12889-023-15519-9
https://doi.org/10.1093/eurpub/cku190
https://doi.org/10.1093/eurpub/cku190
https://doi.org/10.1016/S0895-4356(98)00081-X
https://doi.org/10.1515/sjpain-2019-0054
https://doi.org/10.1016/j.nedt.2017.06.002
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.ijnurstu.2020.103632
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1186/s12889-022-14751-z
https://doi.org/10.1186/s12889-022-14751-z
https://doi.org/10.2427/11126
https://doi.org/10.1515/sjpain-2019-0143
https://doi.org/10.1515/sjpain-2019-0143
https://doi.org/10.1080/09638288.2016.1231849
https://doi.org/10.1080/09638288.2016.1231849
https://doi.org/10.1186/s41927-018-0023-x
https://doi.org/10.1186/s41927-018-0023-x
https://doi.org/10.1136/bmjopen-2018-024016
https://doi.org/10.1136/bmjopen-2018-024016
https://doi.org/10.1002/acr.20459
https://doi.org/10.1002/acr.20459
https://doi.org/10.1111/jep.13690
https://doi.org/10.1016/j.jclinepi.2018.05.010
https://doi.org/10.1016/j.jclinepi.2018.05.010
https://doi.org/10.2196/11240
https://doi.org/10.2196/12883
https://doi.org/10.2196/12883
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.1016/j.npls.2016.01.001

	Health literacy in individuals with knee pain—a mixed methods study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Design and setting
	Participants
	Quantitative part
	Qualitative part
	Data collection
	Quantitative data
	Qualitative data

	Data analysis
	Statistics

	Qualitative content analysis
	Ethics

	Results
	Quantitative data
	Descriptive statistics
	Associations with health literacy
	Qualitative results

	Searching for information influences the decision-making process
	To be an active searcher
	To be a passive receiver
	Processing of information influences the decision-making process
	To be informed

	To be critical of sources
	To be interpretive
	Taking a stand on the information influences the decision-making process
	To be trustful
	To be motivated
	Mixed results

	Discussion
	Level of health literacy
	Health literacy and lifestyle habits
	Health literacy and health status, chronic pain, and rKOA
	Experiences of health literacy
	Methodological considerations

	Conclusion
	Anchor 43
	Acknowledgements
	References


