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Abstract

Background: Health literacy and the use of complementary and alternative medicine are two important factors that should be
evaluated the management of type 2 diabetes.

Objectives: To examine the relationship between the health literacy of patients with type 2 diabetes and the use of complemen-
tary and alternative medicine.

Methods: This cross-sectional study was carried out with 1076 patients with type 2 diabetes. The data were collected using a
descriptive information form and the Health Literacy Scale.

Results: It was found that 61.4% of the patients used complementary and alternative treatments. Patients’ total score from
the Health Literacy scale was 48.90£19.92. The use of complementary and alternative therapy increased in the presence of an-
other chronic disease or diabetic neuropathy and decreased with increased age and health literacy (R* =050; Model: x*= 40.656,
p=0.00).

Conclusions: It was determined that the health literacy of patients with type 2 diabetes was not enough and that the use of
complementary and alternative treatments was high. With the increase in patients' health literacy, the use of complementary and
alternative medicine decreased. It is recommended that health professionals evaluate patients’ health literacy and use of comple-
mentary and alternative therapies and provide counselling to ensure effective diabetes self-management.
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Introduction

With its ever-increasing prevalence worldwide, type 2
Diabetes Mellitus (T2DM) is an important public health
problem that causes morbidity and early mortality by af-
fecting the functional capacities and quality of life of in-
dividuals." It is known that an estimated 462 million peo-
ple, which accounts for 6.28% of the world's population,
are affected by type 2 diabetes and that it ranks as the
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ninth leading cause of death, with more than 1 million
deaths in 2017 alone.”> According to the International Di-
abetes Federation (IDF) report, there are an estimated 7
million patients with diabetes between the ages of 20-79
in Turkey, and this figure corresponds to approximately
15% of the total adult population.’

The increasing prevalence and incidence of T2DM com-
bined with its costly complications, puts a significant
burden on healthcare. It is estimated that around 12%
of global health expenditures are devoted to diabetes-re-
lated costs.* It is important to provide effective diabetes
management with active patient participation in terms
of reducing the burden of individual and social diabe-
tes.” Health literacy is an important factor in diabetes
self- management so that patients can understand new
terminologies and self-care concepts, make therapeutic
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healthcare decisions, and perform daily self-management
activities for optimal diabetes control. ®

Health literacy is defined as the level of individuals’ ca-
pacity to obtain, process, and understand basic health
information and services needed to make appropriate
health decisions.”” Many studies have shown that poor
health literacy is associated with adverse health outcomes
in patients with T2DM. These patients have difficulty
reading instructions and understanding health advice or
warnings, have less knowledge about the disease, have
worse medication adherence, spend more money on
healthcare, have poorer patient-doctor communication,
and are less involved in joint decision-making.”'" Some
studies have shown that a higher level of health literacy is
associated with a lower level of A1C.""'"" However, only
one study has been found in the literature on the relation-
ship between the health literacy of patients with T2DM
and the use of complementary and alternative treatment

(CAM).">

In the diabetes management process, patients may find
it difficult to adjust to treatment due to changes in their
lifestyle and habits, lack of a complete treatment of the
disease, and acute-chronic complications, and they of-
ten tend to use CAM consciously or unconsciously in
addition to medical treatments.””"* Studies have report-
ed that patients with diabetes have higher rates of using
CAM than other patient groups.'®” While some of these
practices may be effective, most of them have not been
proven effective for glucose control. It has also been re-
ported that these practices may be incompatible with the
patient's medications and may lead to additional compli-
cations.” " For this reason, health professionals need to
evaluate patients' health literacy and their use of CAM
to ensure effective diabetes self-management. The pur-
pose of this study to examine the relationship between
the health literacy of patients with type 2 diabetes and the
complementary and alternative therapy they use in diabe-
tes self-management.

Methods

Population and sample of the study

The population of the study consisted of patients with
T2DM who were followed up and treated in the Endo-
crinology and Metabolic Diseases outpatient clinic of a
training hospital in Istanbul between December 5, 2020
and May 5, 2021, and the sample consisted of individuals
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who met the inclusion criteria within the specified uni-
verse. The sample size was determined as 356 subjects at
a 95% confidence interval using the sampling the known
universe calculation method, and 1076 patients with
T2DM participated in the study eventually. At the end of
the study, the error level of the study was calculated by
considering the post hoc sample size and the population
size. The error level was determined as 2.63% at a 95%
confidence interval. According to the inclusion criteria,
patients who were aged 18 or over, were conscious, were
diagnosed with T2DM atleast 1 year ago, and volunteered
to participate in the study were included in the study. Pa-
tients who were illiterate, had a T2DM diagnosis less than
1 year ago, had T1DM, or did not want to participate in
the study were not included in the study.

Data Collection

The data were collected by the researchers in a quiet poly-
clinic room using face-to-face interview technique. Each
interview took an average of 20 minutes. The data of the
study were collected using a descriptive information form
and the Health Literacy Scale.

The Descriptive Information Form

This form was developed by the researchers. It consists
of 23 questions about the sociodemographic characteris-
tics of the patients, disease characteristics and treatment,
and the use of complementary and alternative therapies.

The Health Literacy Scale (HLS)

This scale was developed by Serensen et al. as a 47-item
questionnaire. It was later reduced to 25 items by Toci et
al."® The simplified 25-item form was used in this study.
The Turkish validity and reliability study of the simplified
version was cartied out by Aras and Bayik Temel."” The
scale has a five-point Likert-type evaluation structure and
consists of 25 items and four sub-dimensions, namely, ac-
cess to information, comprehension of information, ap-
praisal/evaluation, and application/use. A minimum of
25 and a maximum of 125 points can be obtained from
the scale. High scores from the scale indicate increased
health literacy. In the adaptation study, the overall Cron-
bach’s alpha value of the scale was .92, and the alpha val-
ues of the sub-dimensions ranged between .62 and .79.
In the present study, Cronbach’s alpha coefficients were
.88 for the overall scale, and they ranged between .87 and
89 for the sub-dimensions.
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Data analysis

The data were evaluated on the SPSS 23 (Statistical Pack-
age of Social Science) software package with a confi-
dence interval of 95% and a significance level of p<<0.05.
Kolmogorov-Smirnov test was conducted to determine
whether the data were normally distributed. Descriptive
statistical methods (frequency, percentage, mean score,
standard deviation) were used to evaluate the data, and
the Mann-Whitney U test and the Chi-square test of in-
dependence were used to compare groups. Predictors of
complementary therapy use were evaluated using logis-
tic regression analysis. To decide which of the variables
would be included in the model, the forward selection
method, one of the forward stepwise selection methods,
was used.

Ethical Approval

Before the study was initiated, approval of the Non-In-
terventional Ethics Committee of a university (Approval
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number: KAEK-6/08.01.2020) and written permission
of the institution where the study would be conducted
were obtained. After the patients were informed about
the study verbal and written consent of those who volun-
teered to participate in the study was obtained.

Results

Descriptive characteristics

The mean age of the patients in the study was 43.36£16.18
years, 40.8% were between the ages of 36-50, 68.8% were
female, 44.6% were university graduates, 71.5% were mar-
ried, 64.0% were employed, and 36.4% perceived their
economic level as good. Also, 90.5% of the patients did
not use alcohol, 77.9% did not smoke, 30.0% used oral
antidiabetics, 29.8% used insulin, 80.1% were diagnosed
with diabetes 1-10 years ago, mean diabetes diagnosis
time was 7.04£6.20 years, 82.8% used their medications
regularly, 72.0% followed their diet, 52.8% went walking
regularly, 66.1% did not have any other chronic diseases,
76.4% had regular diabetes check-ups. (Table 1).
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Tablel: Distribution of Characteristics

n %
Gender Female 740 68.8
Male 336 31.2
Age 18-35 Age 312 29.0
43.36116.18 (18-89) 36-50 Age 439 40.8
51-65 Age 238 22.1

06-89 Age 87 8.1

Education Uneducated 59 5.5
Primary education 46 4.3
Secondary 210 19.5
High school 281 26.1
University 480 44.6
Married 1237 71.5
Marital status Single 493 28.5
Working Status Yes 689 64.0
No 387 36.0
Economic Status Bad 343 31.9
Middle 118 10.9
Good 392 36.4
Very good 223 20.8

Using alcohol Yes 102 9.5
No 974 90.5
Smoking Yes 238 22.1
No 838 77.9
Type of diabetes treatment Only diet 267 24.8
Oral antidiabetic treatment 323 30.0
Oral antidiabetic treatment + 165 15.3
insulin 321 29.8

Insulin

Duration of diabetes diagnosis 1-10 year 862 80.1
7.04£6.20 (1-  11-20 year 179 16.6

30) 21-30 year 35 3.3
Regular use of drugs Yes 891 82.8
No 185 17.2
Adjustment to diet Yes 775 72.0
No 301 28.0
Doing regular exercise (atleast 3t~ Yes 568 52.8
mes a week for 20 minutes) No 508 47.2
Presence of other chronic diseases  Yes 365 339
No 711 66.1
Going to regular doctor check-ups ~ Yes 822 76.4
No 254 23.6

Health literacy scale (HLS) scores
Participants' mean score from the overall HLS was evaluation, and application/use sub-dimensions were

48.90119.92, and the mean scores from the access to 9.58%4.68, 13.99£5.86, 15.29£6.87, and 10.03£4.206, re-

information, comprehension of information, appraisal/

spectively (Table 2).
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Table 2: Scale sub-dimension scotes and Cronbach alpha values

Scale sub-dimensions Cronbach’s  Mean = SD  Scale points that
alpha (min-max)  can be obtained
Access to information 884 9.5814.68 (5-25)
Health Literacy Scale (5-25)
Understanding information 879 13.99+5.86 (7-35)
(7-32)
Appraisal / evaluation 896 15.2946.87 (8-40)
(8-39)
Apply / use 388 10.03£4.26 (5-25)
(10-25)
Total 889 48.90£19.92 (25-125)
(25-125)

* The items are calculated by inverting.
** The sub-dimension is calculated separately.

Characteristics related to using CAM

It was determined that 61.4% of the patient’s used CAM.
The most frequently used complementary therapy meth-
ods were praying and the cognitive-behavioural meth-
od (83.2%). The most frequently employed biologically
based therapies included cinnamon (67.9%), black cumin
(52.9%), and lemon and black cumin oil (42.9%) (Table
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3). Other complementary therapy methods and their rate
of use are shown in Table 3. Accordingly, 98.7% of the
patients found out about the use of CAM from their
neighbours/friends/relatives, 65.0% used it along with
treatment in the following period, 72.1% used CAM to
lower blood sugar, 65.0% obtained the products they
used from a herbalist, and 62.6% did not inform health
professionals about the CAM they used (Table 3).
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Table3: Characteristics related to using CAM

n %
CAM use
Yes 661 61.4
No 415 38.6
Methods of CAM used
Praying 550 83.2
Cinnamon 449 67.9
Black cumin seeds 350 52.9
Lemon 280 42.4
Black cumin oil 280 42.4
Green tea 262 39.6
Almond 156 23.6
Olive oil 118 17.8
Pomegranate 117 17.7
Ginger 107 16.2
Linden 104 15.7
Sage 97 14.7
Yarrow 93 14.1
Flaxseed 78 11.8
Blackhead herb 65 9.8
Chamomile tea 48 7.3
Meditation 34 5.1
Yoga 34 5.1
Drinking healing water 19 2.9
Consulting to a spiritual guide 9 1.4
Source for obtaining information on CAM use
Neighbot/friend/relative 1062 98.7
Internet/doctor/nurse 14 1.3
Time when CAM was first used
Immediately after diagnosis 375 34.9
Along with treatment in the later stages of the disease 701 05.1
Reason for using CAM
Lowering blood sugar 776 72.1
Thinking that treatment is not helpful 174 16.2
Low cost 126 11.7
Source of material and information
Hetbalists 699 65.0
Personal efforts 149 13.8
Internet/television 228 21.2
Informing the healthcare professional about the
CAM used 402 374
Yes 674 62.6

No

African Health Sciences, Vol 23 Issue 2, June, 2023 524



Status of health literacy and complementary therapy
use according to the presence of diabetic complica-
tions

Of the patients, 32.6% reported that they developed dia-
betic retinopathy, 12.8% diabetic nephropathy, and 19%
diabetic neuropathy. A statistically significant difference
was found in the scores of patients who developed dia-

betic retinopathy from the comprehension of informa-
tion and appraisal/evaluation sub-dimensions of HLS,
the scores of those who developed diabetic nephropathy
from the overall HLS and all its sub-dimensions, and the
scores of those who developed diabetic neuropathy from
the overall HLS, all its sub-dimensions, and the rate of
CAM use.

Table4: Status of health literacy and complementary therapy use according to the presence of

diabetic complications.

Accessto  Understanding  Appraisal / evaluation Apply / use HLS Total ~ Complementary therapy use
n % information information
X£8D X£8D X£S8D X1SD X£8D Yes n (%) No n (%)
MW-U MW-U MW-U MW-U MW-U X
p p p p p
Diabetic
retinopathy
Yes 351 32.6 10.23%545  14.84%£6.77  16.4017.47 9.90+4.46  51.374£22.74 213 (60.7) 448 (61.8)
No 725 674 9271423 1359%532  14.76%6.50 10.10+4.16  47.71£1829 138 277 (38.2)
(39.3)
-1.858 -1.970 -3.091 -1.204 -1.066 123
003 049 .002 229 286 726
Diabetic
nephropathy
Yes 138 12.8 11.70£6.38  17.4718.12  17.64£8.98 11.59%5.34  58.40126.70 93 (67.4) 568 (60.6)
No 938 87.2 9.58%4.68  14.00£5.86  14.9516.44 10.0314.26  47.51£18.32 45 (32.0) 370 (39.4)
-4.031 -4.847 -2.302 -3.483 -3.734 2.373
000 .000 021 .000 .000 123
Diabetic
neutropathy
Yes 204 19.0  6.46x.45 7.70%£.53 8.11£.56 4.84+.33 2545178 145 (71.1) 516 (59.2)
No 872 81.0 4.68%.14 5.86£.17 6.37£.21 42613 17.88£.60 59 (28.9) 061 (61.4)
-3.195 -3.983 -5.489 -3.327 -4.301 9.888
001 000 .000 001 000 .002

Evaluation of determinants of CAM use by logistic
regression analysis

The best model was formed in step 5 (Table 5). The use
of CAM increased by 1.652 times in the presence of an-
other chronic disease and 2.201 times in the presence of
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diabetic neuropathy. Participants’ use of complementary
therapy decreased by 0.9% as their age increased, 3.3%
as their score from the appraisal/evaluation sub-dimen-
sion of the HLS increased, and 33.6% as their score from
the application/use sub-dimension of the HLS increased
(Nagelkerke R .050; Model: x*= 40.656, p=0.00).
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Table 5: Evaluation of determinants of CAM use by logistic regression analysis

B SE Wald p OR 95% CI
Constant 1.194 233 26.293 .000 3.301
Age -009 .004 5.074 .024 991 983 .999
Presence 502 145 11921 .001 1.652 1.242 2.196
of other chronic diseases (1)
Appraisal / evaluation -033 .009 12.208 .000 .967  .950  .986
Apply / use -410 160 6.591  .010 .0664 485 .908
Diabetic neuropathy (1) 789 196 16.215 .000 2.201 1.499 3.231

Discussion

In the self-management of T2DM, health literacy and
the use of complementary alternative therapy are two im-
portant factors that should be evaluated in patients. How-
ever, studies examining the relationship between the two
are very limited. This study was conducted to examine the
relationship between the health literacy of patients with
T2DM and CAM they use in diabetes self-management.
In this sense, it is thought that the findings of the study
will contribute to the literature.

In the study, the health literacy of patients with T2DM
can be interpreted as inadequate considering the mini-
mum and maximum scores that can be obtained from the
scale. In previous studies conducted in Turkey, the health
literacy of patients with T2DM was evaluated as inade-
quate and problematic. ** Similatly, although the health
literacy rates of individuals with diabetes varied in studies
conducted in other countries, they were generally report-
ed to be low*'* Health literacy is an extremely important
factor in terms of individual self-management by provid-
ing the individual with diabetes with the opportunity to
adjust to treatment and care programs.”'’ For this rea-
son, healthcare professionals should create the treatment
plan and educational content by considering the patient's
health literacy level from the moment the patient is diag-
nosed with T2DM .

In the study, the health literacy scores of patients with
T2DM with diabetic neuropathy, nephropathy, and reti-
nopathy were surprisingly higher than those without di-
abetes complications. In fact, the literature draws atten-
tion to the fact that an adequate level of health literacy in
patients can reduce diabetes complications by increasing
diabetes self-monitoring, diet and physical care, diabetes
knowledge, self-efficacy, and self-care.”'” Our study find-
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ing, which is not consistent with the literature, can be ex-
plained by the Health Beliefs Model ** and the Protection
Motivation Theory,” which assume that perceived threat
and negative emotional response (such as anxiety, fear)
are the main determinants of preventive behaviours. In
the presence of complications, patients' perception of
threat and anxiety towards diabetes may have increased,
and in this case, their health literacy may have increased
through the motivation of health-protective behaviours.

According to the findings, more than half of the patients
in the study used CAM. The most commonly used CAM
domains were mind-body intervention (praying) and bio-
logically based therapies (cinnamon, black cumin, lemon,
black seed oil). Consistent with our study findings, some
other studies conducted in Turkey indicated that the prev-
alence of CAM use in patients with T2DM increased up
to 70% and that the most commonly used CAM meth-
ods were praying and use of herbal products.***” Stud-
ies examining the use of CAM by patients with T2DM
worldwide showed significant differences ranging from
17% to 72.8% in terms of the methods used and the
prevalence,"””**" and the reason for this was explained as
differences in the values, beliefs, and cultural features of
society that one lives in regarding CAM and differences
in CAM practices employed.”’** Some studies indicated
that the use of herbal products by patients with T2DM
was more common, especially in eastern countries, as in
this study. ***

As in this study, in other national and international stud-
ies, it was found that health professionals did not have an
effect on the decision-making process of patients with
T2DM about CAM use, they generally started using CAM
under the influence of family, friends, or social media,
and that they did not inform health professionals about
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the CAM they used. 7 Patients preferred not to give
information to healthcare professionals for the following
reasons: anxiety about a negative response from health-
care professionals; fearing that the doctor would not
continue the treatment; fearing that the physician would
discourage the use of CAM; perceptions that healthcare
professionals do not need to know about CAM; and lack
of questioning about CAM by healthcare professionals.™
These findings suggest that the use of CAM in patients
with T2DM is unconscious. In this respect, countries
must arrange their national policies on the use of CAM
appropriately and raise awareness of society about the
safe and effective use of CAM therapies. In addition, it
will be useful to question the patients followed due to the
diagnosis of T2DM in terms of CAM use and inform
them about the use of CAM to prevent possible compli-
cations.

The use of CAM in patients with T2DM increased in
the presence of an additional chronic disease and dia-
betic neuropathy. In studies examining the determinants
of CAM use in patients with T2DM, no relationship was
found between the use of CAM and the presence of an
additional chronic disease or a diabetes-related compli-
cation.*” In this study, too, the presence of an addi-
tional chronic disease and diabetic neuropathy may have
increased the burden of the disease and made it difficult
to comply with treatment, thereby directing patients to
use CAM.

In the study, the use of CAM decreased with increasing
age in patients with T2DM. In a systematic review ex-
amining the Prevalence of CAM in Diabetic Patients in
14 Eastern Mediterranean Countries, Members of the
World Health Organization (WHO), a positive relation-
ship was found between age and CAM use, unlike our
study finding.37 Some studies showed that there was no
relationship between age and the use of CAM.'**

In the current study, the use of CAM decreased as the
health literacy of patients with T2DM in the appraisal/
evaluation and application/use domains increased. This
is thought to have stemmed from the distrust raised in in-
dividuals with high health literacy towards CAM practic-
es. Despite legal arrangements aiming to integrate CAM
with Medicine in Turkey, health professionals still do not
have enough knowledge about the use of CAM and can-
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not provide adequate counselling to patients and CAM
practices are performed by individuals who are not health
professionals. In the literature, there are no studies exam-
ining the relationship between health literacy and CAM
use in patients with T2DM in Turkey, but only one study
that was conducted in another country has been found.
In this study, conducted with 1012 patients with T2DM in
Thailand, the use of CAM increased as health literacy in-
creased.'? On the other hand, a few studies have examined
general health literacy as an indicator of overall CAM use.
Owen-Smith, McCarty, Hankerson-Dyson, and Diclem-
ente (2012) determined that participants with high health
literacy were more likely to use CAM than those with low
health literacy among African Americans with AIDS.?%
Gardiner et al. (2013) found that although there was no
relationship between health literacy and CAM use among
non-Hispanic Black participants, the possibility of CAM
use was significantly higher among White and Hispanic/
other race participants with higher health literacy.*’ The
inconsistency between these findings indicates that more
studies are needed on the relationship between CAM use
and health literacy.

The most important limitation of this study is that the
results cannot be generalized to all patients with T2DM
since it is a cross-sectional study. The collection of data
based on patients' self-report is another limitation of the
study. The strength of the study is that it is the first study
in Turkey to examine the relationship between health lit-
eracy and CAM use in patients with T2DM.

Conclusion

In the study, it was determined that the health literacy
of patients with T2DM was inadequate and that the use
of CAM was high. While patients” CAM use decreased
with increased health literacy. In line with these results,
it is recommended that health professionals evaluate pa-
tients’ health literacy and CAM use and provide appro-
priate counselling to ensure effective diabetes self-man-
agement. In addition, to protect the health and well-being
of patients, strategies that will increase health literacy at
the community level should be identified and more legal
arrangements should be made to facilitate the integra-
tion of CAM treatment into Medicine. In addition, CAM
should be included as course content in the medical and
nursing faculty curricula so that health professionals can
provide counselling on the safe and effective use of CAM
treatments.
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