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Abstract

Background: Medication adherence among Psoriasis patients is often inadequate identified as a significant problem
in Psoriasis symptoms management. Poor medication adherence could necessitate stronger and more expensive
medications, which could place a significant burden on the healthcare system. Moreover, the importance of health
literacy assessment as a factor influencing adherence in psoriasis patients cannot be overstated. This study aimed

to evaluate the medication adherence level of Iranian Psoriasis patients and its relationship with the patients’health
literacy level and demographic conditions.

Methods: This is a cross-sectional study among Iranian psoriasis patients conducted through a web-based ques-
tionnaire survey between 26 July 2020 and 5 January 2021 and a total of 575 samples were collected. The question-
naire consisted of 3 sections: First, demographic information and disease characteristics were evaluated. Second, the
medication adherence was evaluated by using valid Morisky Medication Adherence Scale-8 (MMAS-8), and, finally,
the health literacy was evaluated by using Health Literacy for Iranian Adults (HELIA). Data were analyzed using SPSS
software, version 22 with descriptive statistics; Chi-square and Kruskal-Wallis tests. Stepwise multiple linear regression
was also used to evaluate the impact of independent variables related on medication adherence score.

Results: Results showed that the mean health literacy score in the study population was 74.3 £ 14.23, and the mean
medication adherence score was 4.1 + 2.18. Out of the total participants, 28.8% had high health literacy, 67.1% had
adequate health literacy, and 4% had inadequate health literacy. The majority of the participants (70.7%) reported

low adherence, while 24.1% reported moderate and 5.2% reported high adherence. The results of the Chi-square

test showed a significant relationship between age, comorbidities, type of treatment, satisfaction with treatment, the
experience of adverse effects, and health literacy with medication adherence (P<0.05 for all). The final constructed
model of stepwise multiple linear regression was highly statistically significant. The highest beta coefficient in the final
model belonged to the total health literacy score.

Conclusions.

Based on the results, medication adherence among Iranian psoriasis patients is low. Health literacy correlates most
strongly with medication adherence and is the best variable to determine it. Improving the access to the internet
and the ICTs to enhance the patients’ health literacy along with developing the patient education approaches and
techniques should be considered by health policymakers.
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Organization (WHO) as a serious, painful, disfiguring,
and non-communicable disease [5]. Epidemiological-
data on Psoriasis is so limited worldwide and they are
only available in 20 countries, meaning that such data
are not available in low- and middle-income countries
such as Iran [4]. However, it is estimated that approxi-
mately 125 million people worldwide suffer from this
disease [2]. The worldwide prevalence of psoriasis in
adults, ranges from 0.51% to 11.43%, depending on
genetic and immune-mediated components and envi-
ronmental factors. The incidence increases with age
[2—4, 6], making psoriasis a global problem [5]. Based
on the severity of the disease, psoriasis is classified as
mild, moderate, or severe [3]. Regardless of the sever-
ity of the disease, almost 60% of psoriasis patients
describe the disease as something that severely affects
their quality of life (QOL) [7, 8]. It can also directly
impact patients’ work productivity [9]. Psoriasis can
manifest itself in many different forms. In addition to
the skin, it can involve nails, joints, and other organs
as well, and is associated with a number of comorbidi-
ties. People suffering from psoriasis are more likely to
develop other non-communicable diseases such as pso-
riatic arthritis, cardiovascular disorders, diabetes, met-
abolic syndrome, depression, Crohn’s disease, cancer,
and nonalcoholic fatty liver disease [4, 10], and expe-
rience significant physical, psychological, social, and
economic burden depending on the severity and loca-
tion of the lesions [7, 8, 11], making the cost of psoria-
sis significant for both patients and healthcare systems
[12]. A systematic review estimated the annual cost of
psoriasis in the United States at about $112 billion in
2013 [13].

Since the etiology is not yet fully understood, treat-
ment usually focuses on controlling the acute symp-
toms [4]. A multifaceted treatment approach may be
required to manage a complicated disease; however,
the complexity of such treatment plans may hinder
medication adherence [14]. Unfortunately, adherence
is often poor in treating skin diseases such as psoriasis
[15, 16], which is the leading cause of failure to control
the disease and its exacerbation [8]. The term "adher-
ence" refers to the extent to which a patient’s behavior
(including medication use) is consistent with recom-
mendations agreed upon with the healthcare provider
[17]. WHO reports show that the medication adherence
rate in developing countries is about 50% [18], which is
a public health problem because inadequate medication
adherence leads to poor treatment outcomes, increased
risk of developing comorbidities, inefficient use of
healthcare resources, and increased treatment costs [9,
19]. Indeed, poor medication adherence could neces-
sitate stronger and more expensive medications, which
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could place a significant burden on the healthcare sys-
tem [20].

On the other hand, individuals with sufficient health
literacy and a good understanding of health information
are more likely to control their health status. A patient’s
ability to seek, process, understand, and use health infor-
mation is defined as health literacy [20, 21], the lack of
which is one of the factors that can explain poor self-
management in psoriasis [20]. Accordingly, the impor-
tance of health literacy assessment as a factor influencing
adherence in psoriasis patients cannot be overstated [20,
21]. However, our in-depth literature review revealed that
research on medication adherence and health literacy
in psoriasis patients has not been sufficiently explored,
rendering more opportunities to study. More specifi-
cally, to the best of our knowledge, no previous study has
been conducted in Iran to investigate health literacy and
medication adherence in psoriasis patients. Given the
prevalence rate of psoriasis provided by WHO [5] and
the population size of Iran, it is worthwhile to pursue. We
believed that the findings of the current study not only
can shed the light for health policymakers and healthcare
providers for better planning and more applied designing
of the interventions to increase the patients’ medication
adherence, but they also generate the solid evidence for
international practitioners who dealing with psoriasis.

Methods

Study design and participants

This is a cross-sectional study among Iranian patients
with psoriasis to investigate medication adherence and
its relationship with health literacy. As the data were
collected during the COVID-19 pandemic, research-
ers faced severe limitations to contact patients inperson
because of the tight rule of social distancing imposed by
the government. This forced researchers to find the most
suitable alternative method of collecting data. Having
searched all available options, the authors finally came up
with the online survey for some reasons. First, this sig-
nificantly helped us to abide by the rules released by the
government, leading to keep the safety of both research-
ers and patients. Second, this further provided us with a
great chance to reach patients who were geographically
distributed. Third, taking the robustness of results into
account, a large portion of patients showed their interest
to participate in the study because of deploying a conven-
ient survey tool. Therefore, an online survey link was cre-
ated and posted on the relevant social media platforms
(e.g., Psoriasis Talk website, channels, and groups). This
led to a convenience sampling method. Each participant
was allowed to submit the questionnaire only once, and
all questions had to be answered before the successful
final submission of the questionnaire. There were about
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60 million people aged above 18 years in the time of the
study. Considering the prevalence rate (1.25%) of psoria-
sis in Iran [22], the size of 750,000 patients has been esti-
mated as a target population. Using the Cochran formula,
we need 384 participants for a confidence level of 95%.
The survey was conducted between July 26, 2020, and
January 5, 2021, and a total of 575 samples were collected,
making the results more robust The study included Ira-
nian psoriasis patients between 18 and 67 who agreed
voluntarily to participate in the study. They had been on
one of the following medical treatments prescribed by a
dermatologist for at least one month: topical therapy, oral
therapy, injection therapy, and phototherapy.

Study tools

Study participants were asked to complete a three-
part questionnaire. The first part of the questionnaire
addressed socio-demographic characteristics (age, gen-
der, education level, marital status, employment status,
income, and insurance coverage) and psoriasis character-
istics (disease severity, duration of the disease, treatment
type, number of current medications, monthly treatment
costs, overall satisfaction with treatment, adverse effects
of medications, comorbidities, and smoking habits).

The second part of the questionnaire was the eight-item
Questionnaire Morisky Medication Adherence Scale
(MMAS-8) in Persian, which was a structured and self-
report tool, used to assess medication adherence rates.
The Persian version of the MMAS has been validated in
Iran and is widely used by researchers for chronic dis-
eases such as diabetes [23] and hypertension [24, 25]. The
scores of which could be summed between zero and eight
using a previously developed method. Each item could
further assess adherence rates by measuring a specific
medication-taking behavior. In addition, this scale had
seven yes/no questions and one item with a five-point
Likert scale. Accordingly, the yes and no responses to the
dichotomous items were scored as zero and one, respec-
tively, except for item five, which was reverse scored.
The possible responses to item eight could also include
five possible responses ranging from "always" to "never/
rarely,” with "always" and "often" scored as zero, and all
other responses scored as one. Finally, the total MMAS-8
score could be calculated by adding all eight individual
question scores. Therefore, patients with a score of 8
could reflect a high medication adherence rate, and those
with a score of 7 or 6 and lower than 6 could represent
moderate and low rates, respectively [26].

Finally, the third part of the questionnaire was the
Health Literacy for Iranian Adults (HELIA) tool, devel-
oped and validated by Montazeri A for the Iranian
population. This questionnaire consists of 33 items and
assesses health literacy in five dimensions: access (six
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items), reading (four items), understanding (seven items),
appraisal (four items), and decision (12 items). The total
health literacy score was calculated by summing the
scores for each item and ranged from 0 to 100. Health lit-
eracy was categorized as high with a score between 84.1
and 100, adequate with a score between 50.1 and 84, and
insufficient with a score less than 50 [27].

Data analysis

Statistical analyses were carried out using SPSS software,
version 22 (IBM, SPSS Statistics 22). First, descriptive
statistics were calculated to summarize the socio-demo-
graphic characteristics, medication adherence rates, and
health literacy levels (namely scores). In addition, the
Kolmogorov—Smirnov test was used to assess the normal
distribution of all data. Since the normality assumption
was not met, non-parametric tests such as chi-square
and Kruskal-Wallis test were applied to compare the
categorical and continuous data between the medication
adherence and health literacy groups at the significant
level of 0.05. In fact, if the null hypothesis is rejected in
the Chi-square test, the researcher goes to the Kruskal—
Wallis test to determine which group of people had more
medication adherence, or in other words, received a bet-
ter score on the Morisky test. In the Kruskal-Wallis test,
the comparison between groups is made by comparing
the ranks so that when a group’s mean rank is higher than
the other groups, the observation values in that group
tend to be higher than those of other groups. Regression
analysis is a robust and reliable statistical method of iden-
tifying which independent variables impact a dependent
variable. Also, the process of performing a regression
allows us to confidently determine which factors matter
most, which factors can be ignored, and how these fac-
tors influence each other; hence, in the current study,
Stepwise multiple linear regression was used to assess the
influence of independent variables that were significantly
associated with medication adherence based on the Chi-
square test. The significance level in all statistical tests
was considered less than 0.05. Notable results were pre-
sented in tables with more detailed numerical values. The
Cronbach’s alpha index was used to test reliability, which
was 0.71 for the medication adherence questionnaire and
0.93 for the health literacy questionnaire, indicating good
internal consistency.

Results

The demographic data of 575 psoriasis patients are sum-
marized in Table 1. The mean age of the participants was
37.45 years (ranging from 18 to 67), and 52.5% of the par-
ticipants were female. Of the 575 participants, more than
half (54.6%) were treated with topical treatment, 23.9%
with injection treatment, 20.3% with oral treatment, and
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Table 1 Demographic characteristics of Psoriasis patients
(n=575)
Variable Frequency (Percent %)
Age (years)

range 37.45% 10.399**

18-67

<20 18 (3.0)

21-30 136 (23.6)

31-40 239 (41.6)

41-50 118 (20.6)

51-60 48 (8.3)

60< 16 (2.8)
Gender

Female 302 (52.5)

Male 273 (47.5)
Marital status

Single 163 (284)

Married 393 (68.3)

Widowed/Divorced 19 (3.3)
Educational level

Lower than high school graduate 44 (7.6)

High school graduate 153 (26.7)

Higher than high school graduate 378 (65.7)
Employment status

Employed 294 (51.1)

Student 40 6.9)

Housewife 153 (26.7)

Jobless 88 (15.4)
Income (monthly) In dollars

<500 260 (45.2)

500-1000 167 (29.1)

1000-1500 81 (14.2)

1500 < 67 (11.6)
Insurance coverage

Insured 420 (73.0)

Non-insured 155 (27.0)
Smoking

Smoker 106 (18.4)

Non-smoker 469 (81.6)
Comorbidity

Yes 190 (33.1)

No 385 (66.9)
Years with Psoriasis

<2 39 6.9)

2-5 79 (13.7)

5-10 87 (15.1)

10< 370 (64.3)
Psoriasis severity

Mild 105 (18.2)

Moderate 295 (51.3)

Severe 175 (30.5)
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Table 1 (continued)
Variable Frequency (Percent %)
Treatment type

Topical 314 (54.6)

Injection 137 (23.9)

Oral 117 (203)

Phototherapy 7 (1.2)
Number of current medications

1-3 482 (83.9)

3< 93 (16.1)
Treatment cost (monthly) In dollars

<25 201 (35.0)

25-50 105 (18.2)

50-75 78 (13.5)

75< 191 (33.3)
Experience of adverse effects by medication

Yes 320 (55.6)

No 255 (44.4)
Overall satisfaction with treatment

Low 283 (49.2)

Medium 221 (38.5)

High 71 (12.3)

Mean (*). Standard deviation (**)

1.2% with phototherapy. More than half (55.6%) of the
participants had experienced adverse effects from the
medications. Regarding their overall satisfaction with
the treatment, 49.2% of the participants expressed low
satisfaction, 38.5% expressed moderate satisfaction, and
12.3% expressed high satisfaction. Other results showed
that the mean score of health literacy in the study popu-
lation was 74.3£14.23, and the mean score of medica-
tion adherence was 4.1 +2.18.

Descriptive statistics of health literacy are given in
Table 2. As table shows, the lowest and highest score of
health literacy were observed in the decision and under-
standing dimensions, respectively.

As shown in Table 3, out of the total participants,
28.8% had high health literacy, 67.1% had adequate

Table 2 Descriptive Statistics of Health Literacy Dimensions

(n=575)
Name of dimension Number of Mean score Std. Deviation
items

Access 6 71.5 19.31

Reading 4 76.7 2035
Understanding 7 84.5 14.50
Appraisal 4 744 19.06

Decision 12 64.4 17.59
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Table 3 Comparison of Health Literacy Mean Rank Score in Relation to associated variables among Psoriasis Patients (n=575)

Variable Health literacy level Health literacy
(%) Mean Rank
Score
Insufficient Sufficient High P-value
(4.0) (67.1) (28.8)
Age (years)
<20 (7.7) (69.2) (23.1) 0.349
21-30 (7.0) (62.0) (31.0)
31-40 (4.0) (71.0) (25.0)
41-50 (0.0) (69.0) (31.0)
51-60 (2.9 (57.1) (40.0)
60< (8.3) (66.7) (25.0)
Gender
Female (3.6) (64.4) (32.0) 0314
Male (4.5) (70.1) (25.4)
Marital status
Single (5.8) (73.3) (20.8) 01217
Married (3.5 (64.0) (32.5)
Widowed/Divorced (0.0) (78.6) (21.4)
Educational level
Lower than high school graduate (94) (71.9 (18.8) 0.157
High school graduate 6.2) (64.6) (29.2)
Higher than high school graduate (2.5) (67.6) (29.9)
Employment status
Employed 2.3) (68.1) (29.6) 0.044" 217.24
Student (34) (58.6) (37.9) 22491
Housewife (5.3) 61.9) (32.7) 217.32
Jobless (7.7) (76.9) (15.4) 179.58
Income (monthly) In dollars
<500 (5.8) (69.1) (25.1) 0.134°
500-1000 (1.6) (70.7) (27.6)
1000-1500 (1.7) (63.3) (35.0)
1500 < 6.1) (55.1) (38.8)
Insurance coverage
Insured (3.9 (64.7) (314) 0.163
Non-insured (4.4) (73.7) (21.9
Smoking
Smoker (5.1) (70.5) (24.4) 0571
Non-smoker (3.8) (66.4) (29.9)
Comorbidity
Yes (2.9) (68.6) (28.6) 0.680
No (4.6) (66.4) (29.0)
Years with Psoriasis
<2 6.9) (65.5) (27.6) 0.046" 206.90
2-5 (5.2) (70.7) (24.1) 205.75
5-10 (10.9) (60.9) (28.1) 198.20
10< (1.8) (68.0) (30.1) 21712
Psoriasis severity
Mild (1.3) (71.4) (27.3) 0225
Moderate (3.2) (68.7) (28.1)

Severe (7.0 (62.0) (31.0)




Avazeh et al. BMC Primary Care (2022) 23:113

Table 3 (continued)
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Variable Health literacy level Health literacy
(%) Mean Rank
Score
Insufficient Sufficient High P-value
(4.0) (67.1) (28.8)
Treatment type
Topical (3.5) (72.7) (23.8) 0.037" 204.06
Injection (4.0) (54.5) (41.6) 234.71
Oral (5.8) (67.4) (26.7) 20337
Phototherapy (0.0) (60.0) (40.0) 268.40
Number of current medications
1-3 (3.7) (67.9) (28.5) 0.606
3< (5.9) (63.2) 30.9)
Treatment cost (monthly) In dollars
<25 (34) (67.6) (29.1) 0.366
25-50 (1.3) (74.0) (24.7)
50-75 (7.0) (56.1) (36.8)
75< (5.0) (67.4) (27.7)
Experience of adverse effects by medication
Yes 4.7) 67.2) (28.1) 0.711
No (3.2) (67.0) (29.8)
Overall satisfaction with treatment
Low (5.8 (69.2) (25.0) 0.000 201.05
Medium (2.5) (71.8) (25.8) 206.03
High (44.2) (53.8) 27451
Medication adherence level
Low 4.7) (71.2) (21.4) 0.015 196.01
Medium . (57.8) (39.2) 24251
High (0.0) (54.5) (45.5) 287.89

Cronbach’s alpha of health literacy =0.93

*Fisher’s exact test

health literacy, and 4% had inadequate health literacy.
The results of chi-square and Kruskal-Wallis tests
showed that health literacy was significantly related to
the duration of psoriasis (P<0.05), employment status
(P<0.05), treatment type (P<0.05), and satisfaction
with treatment (P<0.05) so that the mean rank score
of health literacy was higher in patients with a history
of psoriasis of more than 10 years and less than 2 years
than other patients. As for employment status, the
highest and lowest mean rank scores of health literacy
were observed in students and unemployed patients.
Regarding the treatment type, the mean rank value of
health literacy was highest in patients who received
phototherapy, followed by patients who used injec-
tion therapy, and then by patients who received topi-
cal treatment. Moreover, the lowest mean rank score of
health literacy was observed in patients who received
oral treatment. Patient satisfaction with treatment was
statistically associated with a high mean health literacy
score (P<0.05), which means that as satisfaction with

treatment increased, so did the mean rank score of
health literacy.

Based on the results of MMAS-8, 57.6% of the partici-
pants mentioned forgetting to take medicines as one of
the reasons for non-adherence. 54.6% of the participants
stopped taking their medication without telling their
doctor just because they felt worse when they took it.
And,78.3% of participants felt hassled and found it diffi-
cult to stick to their treatment plan.

As in Table 4 shows, the majority of the participants
(70.7%) reported low adherence, while 24.1% reported
moderate and 5.2% reported high adherence. According
to the results of the chi-square and Kruskal-Wallis tests,
age, comorbidities, treatment type, experience of adverse
effects, satisfaction with treatment, and health literacy
were significantly associated with medication adher-
ence (P<0.05). High levels of adherence were observed
in older participants (except in the age group of 31 to
40 years and over 60 years). Participants taking medica-
tions for comorbidities had a higher mean rank value of
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Table 4 Comparison of Adherence Mean Rank score in relation to associated variables among Psoriasis patients (n=575)

Variable Medication adherence level (%) Adherence
Mean Rank
Low (70.7) Medium (24.1) High (5.2) P-value Score
Age (years)
<20 (53.8) (38.5) (7.7) 0.004 201.77
21-30 (75.0) (19.0) 6.0) 209.42
31-40 (77.8) (18.2) (4.0) 190.32
41-50 (66.7) (28.7) (4.6) 226.67
51-60 (40.0) (48.6) (11.4) 288.56
60< (66.7) (333) (0.0) 23292
Gender
Female (68.9) (25.2) (5.9) 0.660
Male (72.6) (22.9)
Marital status
Single (69.2) (25.0) (5.8) 0.161
Married (70.6) (24.9) (4.5)
Widowed/Divorced (85.7) 0.0) (14.3)
Educational level
Lower than high school graduate (62.5) (37.5) (0.0) 0.238
High school graduate (69.0) (23.9) (7.1)
Higher than high school graduate (72.3) (22.7) (5.0)
Employment status
Employed (72.7) (21.3) (6.0) 0.530
Student (65.5) (27.6) 6.9)
Housewife (67.3) (30.1) (2.7)
Jobless (72.3) (21.5) 6.2)
Income (monthly) In dollars
<500 (72.8) (23.6) (3.7) 0.798
500-1000 (69.9) (22.8) (7.3)
1000-1500 (68.3) (25.0) 6.7)
1500 < (67.3) (28.6) 4.1)
Insurance coverage
Insured (69.9) (24.9) (5.2) 0.815
Non-insured (72.8) (219 (5.3)
Smoking
Smoker (75.6) (21.8) (2.6) 0.402
Non-smoker (69.6) (24.6)
Comorbidity
Yes (65.7) (314) (2.9 0.023 213.21
No (73.1) (20.5) (6.4) 21140
Years with Psoriasis
<2 (65.5) (27.6) 6.9) 0213
2-5 (63.8) (25.9) (10.3)
5-10 (73.4) (18.8) (7.8)
10< (72.1) (24.6) (33)
Psoriasis severity
Mild (68.8) (26.0) (5.2) 0.684
Moderate (73.3) (21.2)

Severe (66.7) (27.9) (5.4)
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Table 4 (continued)
Variable Medication adherence level (%) Adherence
Mean Rank
Low (70.7) Medium (24.1) High (5.2) P-value Score
Treatment type
Topical (827) (15.2) 22) 0.000" 175.56
Injection (53.5) (36.6) (9.9 263.37
Oral (58.1) (33.7) 8.1) 25341
Phototherapy (80.0) (20.0) (0.0) 145.60
Number of current medications
1-3 (72.1) (2233) (5.6) 0.100
3< (63.2) (33.8) 2.9)
Treatment cost (monthly) In dollars
<25 (75.7) (19.6) (4.7) 0.381
25-50 (75.3) (22.1) (2.6)
50-75 (66.7) (26.3) (7.0)
75< (64.5) (29.1) 64)
Experience of adverse effects by medication
Yes (75.3) (21.7) (3.0) 0.019 202.49
No (64.9) (21.1) (8.0) 223.89
Overall satisfaction with treatment
Low (76.0) (20.7) (34) 0.001 18830
Medium (71.8) (22.7) (5.5 218.04
High (46.2) (42.3) (11.5) 287.86
Health literacy level
Insufficient (82.4) (17.6) (0.0) 0.015 153.12
Sufficient (75.0) (20.8) (4.2) 196.92
High (59.0) (32.8) (8.2) 25532

Cronbach’s alpha of adherence=0.71

*Fisher's exact test

medication adherence compared with participants with-
out comorbidities. Medication adherence was statistically
higher in patients who used oral or injection treatment
than in those who used topical treatment or photother-
apy (p<0.05). In addition, significantly better adherence
was observed in patients with higher satisfaction with
treatment and experienced no adverse effects from the
medications. A comparison of mean rank score of medi-
cation adherence in relation to the level of health literacy

of the study participants showed better adherence among
those with higher levels of health literacy. Consequently,
the lowest and highest mean rank score of medication
adherence were observed in participants with inadequate
and high health literacy levels, respectively.

According to Table 5, stepwise multiple linear regres-
sion revealed a statistically significant association
between the study variables such as age, satisfaction with
treatment, health literacy, and medication adherence. The

Table 5 The final constructed model of Stepwise Multiple Linear Regression Analysis (n =575)

Model Independent Variable R R? Adjusted RZ F(P) Unstandardized Standardized  t(Sig)
Coefficients Coefficients
B Std.Error B
3 Total health literacy score 0384 0.148 0.141 24.171(0.000) 0.038 0.007 0.249 5.446 (0.000)
Overall satisfaction with treatment 0667 0.144 0212 4.636 (0.000)
Age 0.029  0.009 0.139 3.083 (0.002)

Durbin-Watson =2.044

Dependent variable: Adherence total score
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final constructed model with these variables was highly
statistically significant (F=24.171, p <0.0001, R>=0.148).
The highest beta coefficient in the third step (0.249)
belonged to the total score of health literacy; therefore,
it can be said that health literacy had the highest corre-
lation with medication adherence and was the best vari-
able to determine medication adherence. After health
literacy, satisfaction with treatment (p=0.212), and age
(B=0.139) were identified as most influential factors.

Discussion

Recent studies have highlighted the low adherence rate
in patients with chronic dermatological conditions such
as psoriasis [14, 28—31]. The results of the current study
also confirmed that low medication adherence is com-
mon among Iranian patients with psoriasis. A study by
Alsubeeh. et al. (2019) [30] showed that psoriasis patients
had the lowest mean adherence scores in Saudi Arabia
compared to other patients with chronic skin diseases.
This could be since the experience of medication efficacy
and overall satisfaction with treatment is lower in psoria-
sis patients compared to patients with other skin diseases
[31]. A systematic review by Thorneloe et al. (2013) [16]
reported low rates of medication adherence in patients
with psoriasis regardless of the treatment type, disease
severity, or type of adherence measurement tool used.
Based on a WHO report [5], low adherence is due in
part to inadequate communication between healthcare
providers and patients regarding medication instruc-
tions, misperception of possible adverse effects, and
mistaken expectations regarding the rate and extent of
improvement.

As expected, high adherence was observed among
those satisfied with their treatment and experienced
no adverse effects from medications, which is consist-
ent with many previous studies conducted on psoriasis
patients [5, 17, 21, 30-32]. Thus, if physicians and phar-
macists spend sufficient time explaining to patients the
condition, the need for medication, expectations of treat-
ment, and possible adverse effects, and if they address
patients’ concerns and clear up any misconceptions about
the proposed treatments, medication adherence rates are
likely to increase [5, 14].

In line with several studies that have highlighted the
influence of various factors on the medication adherence
rate of psoriasis patients [21, 29, 30, 32], this study also
showed that medication adherence was influenced by
several factors such as age, treatment type, satisfaction
with treatment, experience of adverse effects, and health
literacy. Of all these variables, health literacy is correlated
most strongly with medication adherence and was the
best variable to describe it. Moreover, the positive associ-
ation between health literacy and medication adherence
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indicated that patients with higher overall health literacy
had better medication adherence. Ostini. et al. (2014)
[33] reported that patients with an average level of health
literacy had higher adherence than patients with below
and above average health literacy. A study by Rasmussen
GS. et al. [34] indicated that psoriasis patients with lower
levels of health literacy might have difficulty adhering to
complex treatment modalities. In contrast to Larsen et al.
(2019) [20], who reported that a large number of psoriasis
patients had shortcomings in health literacy, the majority
of the participants in the present study had high and suf-
ficient levels of health literacy in so many related areas,
which could be attributed to the online nature of the sur-
vey. Since no significant relationship was found between
educational status and health literacy, it can be inferred
that patients who use social media and the Internet have
higher health literacy. Increasing the access to the inter-
net and the Information Communication Technologies
(ICTs) can be among the approaches of the government
at a macro level to help improving the health literacy of
patients. A high level of health literacy among a signifi-
cant proportion of the Iranian population with psoriasis
is a positive factor for psoriasis control, as people with
chronic diseases are increasingly expected to take charge
of their own health. Since limited health literacy is asso-
ciated with poorer patient-physician communication,
health-related skills, health outcomes, and treatment
adherence [21], high levels of health literacy may be a
helpful strategy to improve self-management skills, treat-
ment adherence, and quality of life [20].

Better adherence was also observed in older patients.
This finding is consistent with a study by Saeki. et al.
(2015) [31], which showed significantly better adherence
in older patients when they received oral medications.
In contrast, Ahn. et al. (2017) [17] reported that higher
adherence was observed among psoriasis patients in
younger patients That can be justified because of the cul-
tural differences.

Several studies show that adherence is significantly
higher with oral treatment than with topical treatment
[28, 30, 31]. The present study also confirms this result.
In addition, it was found that patients who received
injectable treatment had the highest adherence com-
pared to other psoriasis treatment types; it was followed
by adherence to oral treatment, adherence to topical
treatment, and adherence to phototherapy, respec-
tively. Injectable medications are often preferred over
orally administered medications. This may contribute to
increased adherence to injectable medications compared
to oral medications. Positive feedback on adherence due
to the high efficacy of injection treatment in psoriasis
patients may also contribute to long-term adherence
to these medications. Patients treated with injection



Avazeh et al. BMC Primary Care (2022) 23:113

biologics also tend to suffer from a more severe form of
psoriasis than patients using topical treatment or pho-
totherapy. Theoretically, this could lead to higher moti-
vation and, therefore, better medication adherence in
those receiving injectables. Common reasons for poor
adherence to topical treatments include low efficacy, the
increased time required for application, and poor cos-
metic properties of the preparation used for psoriasis
treatment (given the presence of greasy, sticky, or smelly
carriers) [14]. In a study by Saeki. et al. (2015) [31], it was
found that although the efficacy of topical medication
was relatively high, topical adherence and treatment sat-
isfaction was low, suggesting that a large number of pso-
riasis patients have locally refractory lesions that cause
low adherence and satisfaction.

In sum, it is recommended to evaluate the influence of
other factors associated with medication adherence such
as quality of life and psychological well-being on its level.
The results of such a study should be considered in treat-
ment decision-making [1] to help providers successfully
engage patients in treatment and get them to adhere to it
by identifying and addressing common barriers to adher-
ence. Better clinical outcomes and lower healthcare costs
can thus be conveniently achieved by improving patient
adherence [21].

Limitations

Like other studies, this study may have some limitations.
First, the selection bias of online survey that caused miss-
ing of data on patients with limited access to the internet or
social media and illiterate patients, resulting in less general-
izability of results. Second limitation is concerned with self-
report bias in terms of recall and social desirability. To avoid
this type of bias, it is recommended to measure adherence
and health literacy using direct methods. Also, for confirm-
ing the clinical manifestation of the participants, obtaining
the data from the medical records is recommended.

Strengths

To the best of our knowledge, the present study is the
first of its kind to investigate the relationship between
health literacy and medication adherence in Iranian pso-
riasis patients. Compared to other cross-sectional stud-
ies in the literature, the large sample size and the use of
comprehensive and valid measurement tools, namely
MMAS-8 and HELIA, are among the salient features
of this study. In addition, several patient-related factors
were assessed to predict possible associations with medi-
cation adherence in psoriasis patients, and the impor-
tance of health literacy to assess medication adherence
was highlighted.
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Conclusions

Based on our analysis, medication adherence among
Iranian psoriasis patients was low. Moreover, among
all factors examined in this study, age, satisfaction with
treatment, and health literacy were positive predictors
of adherence. Approximately 14.8% of the changes in
adherence scores are explained by the three variables
listed above. Of all these variables, health literacy pre-
dicts medication adherence with much power and is
the best variable to determine it. Improving patients’
health literacy through compelling strategies should
be seriously implemented. To this end, all parties from
government to health professional should contribute.
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