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Objective: This study aimed to assess the level of medication adherence and associated 
factors among Syrian refugees with hypertension in Jordan.
Methods: This cross-sectional study included 180 randomly selected Syrian refugees 
diagnosed with hypertension residing in Zaatari camp, Jordan. The Adherence to Refills 
and Medications Scale (ARMS) was used to assess adherence to antihypertensive medica-
tions. Additional data were collected on sociodemographics, therapy-related factors, patients’ 
behaviors and knowledge of hypertension disease and therapy, and health system-related 
factors. Multivariate linear regression was used to assess the association between adherence 
scores and other variables.
Results: The mean (SD) of ARMS scores was 15.7 (2.9). Based on ARMS scores, 22.8% of 
patients were adherents and 77.2% were non-adherents. Multivariate analysis showed that 
newly initiated therapy (≤2 years) and illiteracy were both strong predictors of lower 
adherence with p < 0.001 and p = 0.012, respectively. Other variables that were significantly 
associated with lower adherence included discontinuation of antihypertensive medications 
due to side effects (p = 0.032), reporting irregular availability of free antihypertensive 
medications dispensed by non-governmental organizations (NGOs) (p = 0.024), and dissa-
tisfaction with health services (p = 0.022).
Conclusion: Suboptimal adherence to antihypertensive medications remains a substantial 
unmet need among Syrian refugees with hypertension. As illiteracy appears to have 
a negative impact on adherence levels, educational interventions that promote medication 
adherence and favorable health behaviors through auditory and visual aids are needed to 
better reach and engage people with limited literacy skills. Strengthening the pharmaceutical 
supply chain at various levels is strongly recommended to respond quickly to changes in 
demand and prevent an indirect negative impact on adherence levels.
Keywords: Syrian refugees, medication adherence, hypertension, illiteracy, medications 
availability, Zaatari camp

Introduction
Since the start of the Syrian conflict in 2011, more than 6.6 million Syrians have fled 
to nearby and abroad destinations.1 Jordan, as a neighboring country, has welcomed 
more than one million Syrian refugees, representing almost 15% of the population. 
Of those, around 660,000 are registered with the United Nations High Commissioner 
for Refugees (UNHCR) and are eligible for health services at Jordanian Ministry of 
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Health facilities with the system of co-payment as unin-
sured Jordanians (80% of the cost).2,3 Alternatively, Syrian 
camp refugees and vulnerable Syrian urban refugees can 
access free primary health care services, medicines, and 
tests at facilities supported by the UNHCR health partners, 
which include those run by Non-Governmental 
Organizations (NGOs).3,4 In case of unavailability of free 
medications from NGOs’ health facilities, patients are left 
with the option of purchasing from the local market or 
requesting from others.5

Health care utilization by the Syrian refugee commu-
nity in Jordan continues to be hampered by several issues 
that have obvious implications in determining one’s health 
behavioral patterns - notably, the financial constraints 
faced by this community, the irregular availability of med-
icines for chronic diseases, and limited funding available 
to humanitarian organizations.5,6 The reported high case-
load of Non-communicable diseases (NCDs) among this 
community has raised concerns over the extent to which 
patients are taking their medications as prescribed, com-
monly referred to as “medication adherence”.6,7 Assessing 
the level and factors associated with this behavior is 
essential for developing tailored interventions and support-
ing patient-centered care. The consequences of untreated 
or inadequately treated hypertension include worsening of 
the condition, avoidable deaths, and higher hospitalization 
rates and costs.7 Among the Syrian refugee population, 
financial constraints and perceptions of hypertension dis-
ease and treatment were frequently reported as important 
determining factors of adherence.8,9 Other studies reported 
the presence of adaptive approaches to limited health 
access with a potential negative impact on adherence 
levels. For instance, some may share their prescribed 
medications by requesting/borrowing from, giving/selling 
to acquaintances, friends, or relatives, while others may 
use Complementary and Alternative Medicine (CAM) as 
an alternative to their prescribed medication, or even 
intentionally reduce the treatment dosage.5,10

Although patients’ behaviors and knowledge of hyper-
tension diseases and therapy, medication availability, 
financial constraints, and other reported challenges can 
lead to lower medication adherence in the refugee popula-
tion, the extent and factors associated with antihyperten-
sive medication adherence and how to effectively improve 
this behavior in this population are still not well repre-
sented in the literature. Besides, generalizing the results of 
adherence studies conducted among Syrian refugees in 
different regional host countries is rather unreliable, as 

each of these countries has a different model of health 
care delivery for this population.11 The lack of such evi-
dence represents a missed opportunity to reduce preventa-
ble hypertension-related morbidities, mortalities, and 
healthcare costs. This knowledge gap also limits the 
applicability and effectiveness of interventions meant to 
mitigate this issue. Thus, we aimed to assess the level of 
medication adherence among Syrian refugees diagnosed 
with hypertension in Jordan and determine associated 
factors.

Materials and Methods
Study Setting
Zaatari camp was established in 2012 in response to the 
large influx of Syrian refugees who fled to Jordan follow-
ing the start of the Syrian conflict. It is considered the 
largest Syrian refugee camp in the world, housing nearly 
80,000 Syrian refugees, 42.7% of whom are between the 
ages of 18 and 59.12 The camp’s residents rely primarily 
on humanitarian aids to meet their living expenses, as 
employment opportunities are limited.13

Study Design and Data Collection
This cross-sectional study included a randomly selected 
sample of Syrian patients diagnosed with hypertension 
living in Zaatari camp, Jordan. The study was performed 
between December 2020 and January 2021. A random 
sample was drawn from a pre-prepared list that included 
phone numbers, age, gender, co-existing chronic diseases, 
and generic names of medications taken by a group of 
Syrian hypertensive patients who attended a primary 
health care clinic in Zaatari camp in 2018. The inclusion 
criteria were: (1) Syrian adult refugee (18–75 years), (2) 
diagnosed with hypertension as derived from the primary 
list and further confirmed by self-reported data, (3) treated 
with one or more antihypertensive medications as derived 
from the primary list and further confirmed by self- 
reported data, and (4) who confirmed their voluntary par-
ticipation by verbal consent. Patients with co-existing 
chronic conditions were also included.

Two health care workers used a structured question-
naire to collect data by conducting phone call interviews 
with selected patients. Meeting patients in person was not 
possible due to COVID-19 nationwide lockdowns and 
social protection measures in Jordan. The verbal adminis-
tration of the questionnaire items well-suited the pre-
viously reported high functional illiteracy among Syrian 
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refugees in Jordan.14 Patients were first informed about the 
research objectives and their anonymity and voluntary 
participation. After, participants were checked for inclu-
sion and exclusion criteria. Only those who met the inclu-
sion criteria and provided verbal informed consent were 
included in the study. The study was conducted in accor-
dance with the Declaration of Helsinki and ethical 
approval including verbal consent was obtained from the 
Institutional Review Board at Jordan University of Science 
and Technology (Reference No: 26/135/2020).

Questionnaire
The questionnaire was developed based on an extensive litera-
ture review, concerns raised by health workers in the camp, and 
anecdotal evidence reported by the camps’ hypertensive 
patients. The questionnaire included information on socio- 
demographics, therapy-related factors, patients’ behavior and 
knowledge of hypertension disease and therapy, the health care 
system-related factors, and the patients’ adherence to antihy-
pertensive medications using the Adherence to Refills and 
Medications Scale (ARMS). Patients’ use of CAM was also 
assessed as part of their overall knowledge of hypertension 
therapy by asking about replacing their prescribed hyperten-
sion medications with herbal remedies. Literacy was assessed 
based on patients’ self-reported ability to read and write.15 Data 
on coexisting chronic conditions were not included in the 
analysis as the pre-prepared list with corresponding chronic 
diseases was from 2018 and using it might miss additional 
variances in medical diagnosis. While the sole use of self- 
reported comorbidities will require a high degree of patient 
knowledge about current health status, and their importance 
warrants verification of their accuracy by using more objective 
measures such as relatively recent medical records. To ensure 
a high level of engagement in responding to the adherence 
scale and to avoid boredom, socio-demographic data were 
placed at the end of the questionnaire and asked last. The 
questionnaire was initially tested on 10 Syrian hypertensive 
patients who were not included in the final analysis.

ARMS consists of 12 questions scored on a Likert 
scale ranging from “none of the time” to “all of the 
time”, helping in screening nuances in respondents’ 
answers that might be overlooked with binary “yes/no” 
answers.16,17 The range of possible scores is 12 to 48, 
with lower scores indicating better adherence. ARMS 
exhibited a high internal consistency (Cronbach’s 
α=0.814) when used in patients with chronic diseases. 
Internal consistency was also high among patients with 
inadequate literacy skills (α=0.792) or marginal/adequate 

literacy (α = 0.828).16 In this study, the Arabic version of 
the scale was used after obtaining permission from the 
developer. ARMS was previously translated into the 
Arabic context and used to assess adherence in Arabic- 
speaking patients with chronic diseases in Qatar.18

Statistical Analysis
Statistical analysis was conducted with IBM SPSS 24 (IBM 
Corp. Released 2016. IBM SPSS Statistics for Windows, 
Version 24.0. Armonk, NY: IBM Corp.). Descriptive analysis 
was performed for continuous variables as mean and standard 
deviation, while categorical variables were presented as fre-
quencies and percentages. ARMS scores were categorized 
into: “adherent” with scores of 12 or 13 and “non-adherent” 
with scores of 14 to 48.16 Intergroup differences in ARMS 
scores were assessed with either the independent t-test or 
ANOVA, as appropriate. Levene's test was used to assess the 
homogeneity of variances.

For multivariate analysis, multiple linear regression 
was used to assess the association of different variables 
with ARMS scores. Variables that had p-values of less 
than 0.25 in the bivariate analysis were included in the 
multivariate analysis. The normality of the residuals for 
the multiple regression model was checked graphically. 
The dependent variable for both the bivariate and multi-
variate analyses was ARMS scores, a continuous variable 
ranging from 12 to 48, with lower scores indicating better 
adherence. A p-value of 0.05 or less was considered to 
indicate statistical significance.

Using a sample size of 180 persons for conducting a linear 
multiple regression analysis that includes 17 predictors, the 
power of the study exceeded 80% to detect a small effect size 
(<0.3) at a level of significance of 0.05. The power of the study 
was calculated using G*power 3.0.10 for Windows.

Results
The Socio-Demographic and 
Therapy-Related Factors
Of the 180 patients included in the study, about half were 
female (53.9%) and between 18 and 55 years of age 
(48.3%). The majority were married (87.2%), unemployed 
(85.6%), and non-smokers (73.9%). Almost one-third 
(30.0%) were illiterate. Most patients were taking one 
antihypertensive medication per day (68.9%) and 80.6% 
had been treated for hypertension for more than two years 
(Table 1).
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Patients’ Behaviors and Knowledge of 
Hypertension Disease and Therapy
The majority of patients (90.6%) were aware of the life- 
threatening conditions associated with uncontrolled high 
blood pressure. However, nearly one-third of partici-
pants (34.4%) had limited knowledge about the risk of 
using CAM as a substitute for conventional hyperten-
sion treatment, either accepting its use as a substitute or 
expressing no knowledge of this matter. The issue of 
transportation to the dispensing pharmacy or clinic was 
a barrier for only a small proportion of subjects (10.6%) 
and 40.6% reported their inability to pay for their anti-
hypertensive medications if not available for free. 
Nearly one-fifth reported using antihypertensive medica-
tions prescribed for others when they ran out of them 

(17.8%), and a relatively similar proportion of patients 
reported discontinuing their antihypertensive medica-
tions due to side effects (18.9%) (Table 2).

The Health System-Related Factors
Approximately, three-quarters of the patients reported their 
satisfaction with the health care services, time spent on con-
sultations, and the delivery of lifestyle recommendations and 
explanations of the causes and complications of hypertension 
by the treating physicians (69.4–74.4%). About 26.7% 
reported an irregular availability of free antihypertensive med-
ications dispensed by NGO’s health facilities. Syrian hyperten-
sive refugees preferred home delivery of their antihypertensive 
medications to improve adherence (70.6%) and few preferred 
Short Message System (SMS) via mobile phone services as 
a reminder (2.2%) (Table 3).

Adherence Rates and Associated Factors
The mean (SD) of ARMS score was 15.7 (2.9). Based on 
ARMS score, 22.8% of patients were adherents and 77.2% 
were non-adherents. (Table 4) Bivariate and multivariate ana-
lyses were used to assess the association of different variables 
with adherence scores. In bivariate analysis, employment sta-
tus (p=0.019), treatment duration (p=0.002), satisfaction with 
health care services (p=0.018), stopping medications due to 
side effects (p=0.007), time sufficiency of consultations 
(p=0.013), the presence of adequate explanation by the treating 
physician about causes and complications of hypertension 
(p=0.007), and the availability of free antihypertensive medi-
cations dispensed by NGOs health facilities (p=0.001) were 
significantly associated with adherence scores (Tables 1–3).

The multiple linear regression analysis showed that having 
a shorter treatment duration (≤ 2 years) (p <0.001), illiteracy 
(p=0.012), dissatisfaction with health care services (p=0.022), 
reporting an irregular availability of free antihypertensive med-
ications (p=0.024), and reporting discontinuation of medica-
tions due to side effects (p=0.032) were significantly associated 
with increased ARMS and therefore indicating less adherence 
to medications (Table 5).

Discussion
Adherence to Antihypertensive 
Medications
This cross-sectional study examined the level of medica-
tion adherence and associated factors among Syrian refu-
gees with hypertension in Jordan. In our study, adherence 
to antihypertensive medication among Syrian refugees in 

Table 1 The Socio-Demographics and Therapy-Related Factors 
with Intergroup Differences in ARMS Mean Scores (n = 180)

Variable n (%) ARMS Mean 

(±SD)

P-value

Age 0.242

18–55 years 87 (48.3%) 16.0 (3.3)

56–75 years 93 (51.7%) 15.5 (2.5)

Gender 0.921

Male 83 (46.1%) 15.7 (3.0)

Female 97 (53.9%) 15.7 (2.9)

Marital status 0.661

Single 2 (1.1%) 14 (1.4)

Married 157 (87.2%) 15.8 (3.0)

Divorced/ Widowed 21 (11.7%) 15.5 (2.7)

Literacy status 0.084

Literate 126 (70%) 15.5 (2.9)

Illiterate 54 (30%) 16.3 (2.8)

Employment status 0.019

Employed 26 (14.4%) 14.8 (2.0)

Unemployed 154 (85.6%) 15.9 (3.0)

Smoking status 0.775

Smoker 47 (26.1%) 15.6 (3.2)

Non-smoker 133 (73.9%) 15.8 (2.8)

HTN medication(s)/day 0.082

1 124 (68.9%) 15.5 (2.8)

>1 56 (31.1%) 16.2 (3.1)

HTN treatment duration 0.002

>2 years 145 (80.6%) 15.3 (2.6)

≤ 2 years 35 (19.4%) 17.4 (3.6)

Note: Lower ARMS scores indicate better adherence. 
Abbreviations: ARMS, Adherence to Refills and Medications Scale; HTN, hyper-
tension; SD, standard deviation.
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Table 2 Patients’ Behaviors and Knowledge of Hypertension Disease and Therapy with Intergroup Differences in ARMS Mean Scores 
(n = 180)

Variable n (%) ARMS Mean (±SD) P-value

Uncontrolled high BP raises the risk of heart attack and stroke 0.472

No/I do not know 17 (9.4%) 15.2 (3.1)

Yes 163 (90.6%) 15.8 (2.9)

HTN medication(s) can be replaced with CAM 0.591

No 118 (65.6%) 15.8 (3.0)

Yes 9 (5.0%) 16.4 (3.2)

I do not know 53 (29.4%) 15.5 (2.6)

Buy HTN medication(s) if not available free of charge 0.579

No 73(40.6%) 15.6 (3.0)

Yes 107(59.4%) 15.8 (2.9)

Stop/postpone refilling HTN medication(s) due to transportation/distance related issues 0.129

No 161 (89.4%) 15.6 (2.8)

Yes 19 (10.6%) 16.7 (3.4)

Borrow/request HTN medication(s) from acquaintances, friends, or relatives if ran out of it 0.111

No 148(82.2%) 15.6 (2.9)

Yes 32(17.8%) 16.5 (3.1)

Stop taking HTN medication(s) due to side effect(s) without consulting the physician 0.007

No 146 (81.1%) 15.4 (2.7)

Yes 34 (18.9%) 17.2 (3.5)

Note: Lower ARMS scores indicate better adherence. 
Abbreviations: ARMS, Adherence to Refills and Medications Scale; HTN, hypertension; SD, standard deviation; BP, blood pressure; CAM, complementary and alternative 
medicines.

Table 3 The Health Care System-Related Factors with Intergroup Differences in ARMS Mean Scores (n = 180)

Variable n (%) ARMS Mean  

(±SD)

P-value

Satisfaction with the health care services 0.018

Satisfied 134(74.4%) 15.4 (2.6)

Dissatisfied 46(25.6%) 16.8 (3.6)

Adequacy of HTN consultation time 0.013

No 49 (27.2%) 16.7 (3.3)

Yes 131 (72.8%) 15.4 (2.7)

The physician recommends healthy lifestyle changes (healthy diet, exercise regularly, consuming less salt) 0.879

No 53(29.4%) 15.8 (2.9)

Yes 127(70.6%) 15.7 (3.0)

The physician explains HTN causes and complications 0.007

No 55(30.6%) 16.6 (3.1)

Yes 125 (69.4%) 15.3 (2.8)

Availability of cost-free HTN medication(s) dispensed by NGOs’ Health facilities 0.001

Always available 132(73.3%) 15.3 (2.7)

Sometimes/Never 48(26.7%) 16.9 (3.1)

A method to optimize adherence to HTN medication(s) 0.144

Meeting the treating physician more often 49 (27.2%) 15.5 (2.8)

SMS reminders 4(2.2%) 18.5 (4.3)

Home delivery of HTN medications 127 (70.6%) 15.7 (2.9)

Note: Lower ARMS scores indicate better adherence. 
Abbreviations: ARMS, Adherence to Refills and Medications Scale; HTN, hypertension; SD, standard deviation; NGOs, non-governmental organizations.
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Jordan was low, as only a small percentage (22.8%) were 
adherent. The study showed that shorter duration of treat-
ment (≤ 2 years), illiteracy, discontinuation of antihyper-
tensive medications due to side effects, infrequent 
availability of free antihypertensive medications at NGO 
health facilities, and dissatisfaction with health services 
were all significantly associated with low adherence levels. 
Here, the development and implementation of tailored 
interventions, consistent with the study’s findings and 
adapted to the specific characteristics of this high-need 
population, are therefore crucial to overcome the chal-
lenges associated with achieving satisfactory levels of 
medication adherence.

Our study revealed a lower percentage of adherent 
patients compared to what was reported regionally 19 and 
within the host country – Jordan (53.9%) for patients with 
chronic conditions.20 This low percentage can be 
explained primarily by the vulnerabilities faced by refu-
gees, which may exacerbate the relatively low adherence 
rates which are typically reported at <50% for various 
groups of hypertensive patients.21 Generally, comparable 
estimates of adherence in Syrian hypertensive patients are 
sparse even before the war, and most of the available 
studies have inconsistencies in measuring and/or defining 

adherence. For example, a recent study reported a high 
rate of self-reported absence of medication interruptions at 
72.2% among Syrian hypertensive refugees in Lebanon. 
However, adherence was assessed using a binary one- 
question measure reflecting the occurrence of medication 
interruptions for two weeks or longer without a doctor’s 
order, referring to underuse, but less so to other forms of 
adherence (intentional and unintentional), with less con-
sideration of the multifaceted nature of adherence 
behavior.8

Factors Associated with Adherence Rates
Illiteracy was associated with low adherence levels, simi-
lar to findings in China and Egypt.22,23 Low literacy skills 
are particularly prevalent among Syrians in Jordan-39% of 
those who are 50 years old or more are illiterate,14 poten-
tially undermining patients’ ability to read and understand 
written medical prescriptions, medication instructions, or 
educational interventions. It is well known that utilizing 
health services requires the possession of a range of skills, 
including reading and writing, commonly referred to as 
“functional literacy”.15 However, further research is 
needed to assess the role of “health literacy”, as health 
outcomes are not only dependent on verbal or written 
communication but are also on the ability to understand 
and evaluate health-related information to make reason-
able decisions regarding a person’s health.24

Shorter treatment duration (≤ 2 years) was a strong 
predictor of poorer adherence, consistent with regional 
and population-based global studies suggesting that adher-
ence to antihypertensive medications varies over treatment 
duration and is generally lower in newly treated 
patients.25,26 One explanation is that newly treated 

Table 5 The Multivariate Linear Regression Analysis for Factors with Significant Association with ARMS Scores (n=180)

Variable Unstandardized 
Coefficient, B

Standardized 
Coefficient, β

95% CI p-value

Treatment duration from initiation of therapy (≤ 2 years) 2.08 0.28 1.02–3.14 <0.001

Illiteracy 1.45 0.23 0.32–2.58 0.012

Dissatisfaction with health services 1.16 0.17 0.17–2.16 0.022

Free HTN medications dispensed by NGOs’ health facilities 

are sometimes or never available

1.07 0.16 0.15–2.00 0.024

Discontinue the use of HTN medications due to side effects 1.14 0.15 0.10–2.18 0.032

Notes: The model was adjusted for age, gender, marital status, and employment; Lower ARMS scores indicate better adherence; The adjusted R2 =0.226; The p-value of the 
model ANOVA < 0.001; CI is for the unstandardized coefficient. 
Abbreviations: ARMS, Adherence to Refills and Medications Scale; HTN, hypertension; NGOs, non-governmental organizations; CI, confidence interval.

Table 4 Self-Reported Adherence to Antihypertensive 
Medications Measured by Adherence to Refill and Medications 
Scale (ARMS)

Variable Mean (±SD)/n (%)

ARMS total score 15.7 (± 2.9)

Adherent 41 (22.8%)
Non-adherent 139 (77.2%)
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individuals may be unaware of or underestimate the long- 
term consequences of hypertension, while others may have 
concerns about the adverse effects of medications. 
Unexpectedly, the number of antihypertensive medications 
was not associated with adherence rate, contrasting exist-
ing evidence on the negative effect of complex regimens 
with multiple medications on adherence levels.7 In our 
study, this association was not evident, most likely due 
to the small sample size.

In our study, 2 out of 10 participants reported disconti-
nuing their medications due to side effects, resulting in 
statistically significant lower adherence levels. Similar 
results have been reported regionally.27,28 One explanation 
is that patients may perceive the side effects of antihyper-
tensive medications, particularly impaired sexual activity, 
headaches, and frequent urination, as a major impediment 
to normal life activities, leading to a conscious decision to 
discontinue medications.29 Another explanation is that dis-
placement-related circumstances, such as lack of social 
support and fear of uncertainty, negatively influenced 
Syrian refugees’ perceptions and strategies for dealing 
with the treatment side effects. Another explanation may 
also be related to the likely presence of gaps in the con-
tinuum of care due to displacement, which may have 
contributed to the creation or perpetuation of misconcep-
tions about the side effects of antihypertensive medica-
tions. A recent comparative study in Australia showed that 
hypertensive Middle Eastern refugees, including Syrians, 
had more concerns about the side effects of hypertension 
treatment than migrants who had consciously left their 
country and were less exposed to the circumstances asso-
ciated with displacement, which in turn led to significantly 
low adherence rates in the refugee group.30 Considering 
that subjective perceptions and beliefs may determine 
a person’s health behaviours,31 it is recommended that 
future studies assess the impact of this factor on adherence 
levels among syrians in Jordan by using multidimensional 
scales that account for the complexity of human percep-
tions and beliefs. Also, it is recommended to use mixed- 
methods research approaches involving quantitative and 
qualitative methods, as the former provides valuable infor-
mation on persistence but is less precise in examining 
perceptual aspects.

Given the diversity of factors associated with adher-
ence and the unique challenges faced by the refugee popu-
lation, two novel variables were assessed quantitatively for 
the first time among Syrian refugees. Sharing antihyper-
tensive medications by requesting or borrowing from 

others and using CAM have previously been described in 
qualitative studies as adaptive mechanisms acquired by 
Syrian refugees in Jordan in response to limited health 
care. Such approaches are used to cope with the unstable 
availability of free medicines dispensed by NGOs’ health 
facilities and the inability to buy when not available for 
free.5 However, little is known about their prevalence and 
impact on adherence in this population.

Although one-third of respondents agreed or were 
unsure about the use of CAM as a substitute for their 
prescribed antihypertensive medications, no statistical 
association was found, in contrast to other regional study 
results, highlighting the need for further research in this 
area.32 This factor is particularly problematic when 
patients substitute their prescribed antihypertensive medi-
cations, with herbal remedies or alternative medicines 
resulting in minimal treatment efficacy due to lower adher-
ence to the prescribed regimen.33 Although some CAM are 
effective in lowering blood pressure, use alone is still 
insufficient to control blood pressure in the long term.34

Sharing prescribed medication has been previously 
defined as

The lending of medicines by giving prescription medicines 
to someone else or borrowing of medicines by being given 
and using a medicine prescribed for another person.35 

Comparable quantitative estimates are not available among 
Syrian hypertensive patients, and sharing of prescribed 
medications is nevertheless loosely described in the litera-
ture. Medication sharing behavior was not associated with 
adherence levels, most probably due to the complexity of 
its contribution to adherence behavior rather than being 
directly associated with adherence. It is undeniable that 
medication sharing is risky, especially with polypharmacy 
patients, and can lead to lower adherence due to incorrect 
dosage.35 Thus, patients may perceive the prescribed treat-
ment as ineffective, although the real issue is adherence to 
the medication regimen rather than the appropriateness of 
the treatment regimen itself.35  Among refugees, financial 
constraints, or irregular availability of medications at NGO 
facilities may force patients to request and use others’ 
medications, which in turn can lead to lower adherence 
rates when dosages differ from those prescribed.

Thus, health care providers are advised to routinely inquire 
about both factors and, if possible, implement a hypertension 
management guideline that addresses the hazardous use of 
CAM and the unsafe sharing of prescribed medications. It is 
also recommended to build trust between the patient and the 
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healthcare provider to help disclose the use of CAM and 
understand the purpose of sharing medications to avoid 
decreased adherence levels, unanticipated side effects, and to 
ensure safe and effective care.

Dissatisfaction with health care resulted in significantly 
low adherence rates, similar to diabetic Palestinian refugees 
in Jordan.36 One explanation can be derived from what Syrians 
reported on their negative experiences with the health workers 
and their preference for Syrian staff, and from another perspec-
tive what staff reported of an unbearable workload, sometimes 
predisposing them to clinical burnout.10 In turn, clinical burn-
out, can lead to a range of physical and psychological mani-
festations that can result in lower quality of care and therefore 
negatively impacting patients’ satisfaction with the service. 
Overall, both the quality of the patient-provider relationship 
and the quality of practitioner performance are important in 
improving patients’ adherence. Those findings should be inter-
preted and generalized with caution, as satisfaction with health 
care is a complex phenomenon that depends on patients’ 
expectations and the characteristics of the country’s health 
system.37 Patients’ expectations may affect their overall 
assessment of the health care provided if it does not meet 
their expectations, even if this is not clinically possible, 
eg a complete cure for hypertension or diabetes. The question 
here is whether patients demographic profile and refugee sta-
tus, individualistic assessment and expectations, prior negative 
experiences, or to some extent the in-group favoritism (the 
tendency to favor members of one’s group over members of 
other groups)38 led to biases in the reported association 
between dissatisfaction and low adherence levels, rather than 
being merely related to service quality. Therefore, in addition 
to patient satisfaction, more objective measures are needed to 
assess the quality of care, such as the use of standardized 
patients to assess provider performance or the use of video 
and/or survey vignettes to assess medical communication and 
knowledge among health care providers.

The irregular availability of medications, sometimes 
referred to as “medication stock-out”, is a serious and infre-
quently reported issue that can interfere with the control of 
hypertension. A steady supply of medications, especially for 
conditions controlled by long-term therapies, is critical to 
ensure continuity of care and avoid interruptions and/or 
changes in treatment regimens, which in turn can adversely 
affect clinical outcomes.39 Qualitative studies have previously 
reported this issue in Syrian hypertensive patients in Jordan,5,10 

but how it affects adherence rates in this population has not yet 
been investigated.

This issue is largely related to the complex nature of drug 
procurement in humanitarian settings, as it is challenging to 
ensure financial sustainability for NGOs, particularly when 
delivering health care for high-need communities. Financial 
and logistical constraints are further exacerbated by COVID 
−19 long and short-term consequences. UNHCR reported that 
by the end of 2020, only slightly more than half (57%) of 
funding needs for refugees in Jordan were met, which could 
inevitably lead to cuts or low efficiency in the delivery of some 
services.40 On the other hand, some host countries, including 
Jordan, require NGOs’ supplies to be aligned with local drug 
regulations, rendering the procurement highly dependent on 
the availability of local medicines and the regulatory system.41 

NGOs in Jordan rely primarily on locally marketed medicines, 
while importation from international sources is limited to cases 
where medicines are not available locally or when there are 
delays in ordering.42 Few studies have examined the chal-
lenges associated with the procurement process for Syrian 
refugees in Jordan. One of those reported logistical constraints 
and poor storage conditions for medications in camps caused 
by frequent power outages.43 In the absence of explicit indica-
tors of medications shortage within the pharmaceutical sector 
in Jordan as a supplier,44 regulatory issues such as lack of 
seamless communication and data sharing are thought to play 
a key role in the reported unstable availability of medicines.

Practical Implications
Pragmatic strategies to be used in refugee settings must be 
cost-effective, convenient, and tailored to the specific 
needs of this population. The use of financially and logis-
tically demanding interventions is considered unsustain-
able in communities that strive primarily to achieve 
continuity of care and a steady supply of essential medica-
tions. Here, we propose the following recommendation 
based on the study findings:

● For educational and motivational interventions, it is 
recommended that visual and auditory aids be used in 
addition to traditional approaches (verbal and writ-
ten) to achieve greater reach to individuals with 
limited literacy skills. Simple technology-based inter-
ventions and innovative methods could also be 
deployed to reinforce traditional face-to-face inter-
ventions. One promising intervention is user- 
friendly mobile phone apps that provide medication 
reminders, tracking reports, and educational content, 
such as the app already used at Zaatari camp to track 
vaccination records and dates.45
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● Before treatment initiation, health care providers are 
required to discuss the goals of the treatment and 
prepare the patient for possible adverse effects and 
provide guidance on how to manage such issues. 
Providers are also encouraged to simplify medication 
instructions and inquire about treatment adherence in 
a nonjudgmental manner. Using such strategies will 
help improve patient-provider communication and 
subsequently help in disclosing unsafe practices, 
such as using CAM instead of prescribed antihyper-
tensive medications.

● Applying a multiteam approach by actively engaging 
pharmacists, nurses, and family members in interven-
tions to ensure the presence of support from other 
key players in shaping adherence behavior.

● Enhancing the strategic importance of drug supply 
chain management along with logistic system perfor-
mance, as drug shortages and supply chain disruptions 
can lead to treatment interruptions by forcing changes 
in patients’ medication regimens. The reported associa-
tion between antihypertensive drug availability and 
lower adherence could be used as an important tool to 
inform national policymakers, representatives of NGOs 
and the national pharmaceutical sector, and funding 
bodies on how underperformance of supply chains is 
not only associated with negative health outcomes but 
can also result in higher financial costs.

Limitations and Future Study
Due to the nature of self-reported data, the results are suscep-
tible to social desirability bias, in which patients may under-
report socially undesirable behaviors, which would lead to an 
underestimation of suboptimal adherence. However, more than 
50% of participants were non-adherents, suggesting that the 
effect of underestimation is small. Another limitation is the 
small sample size and the restriction of the sample to camps 
refugees and patients with active phone numbers. Overall, 
a more inclusive study of both urban and camp refugees that 
is independent of phone number ownership status might pro-
vide a better scenario for both estimating adherence levels and 
generalizing the results. As our results show that ARMS is 
a useful tool to explore and address the determinants of patient 
adherence among Arabic-speaking refugees in the Middle 
East, the psychometric properties (reliability and validity) of 
the Arabic version need to be further investigated in the future. 
More research needs to be carried out, to assess the role of co- 
existing chronic comorbidities, patient perception of hyperten-
sion disease and therapy, and health literacy. Finally, using 

more objective measures such as prescription refill rates is 
also suggested.

Conclusion
Suboptimal adherence to antihypertensive medications 
remains a substantial unmet need and represents a major oppor-
tunity for developing quality care programs to improve health 
outcomes in the refugee population. For Syrian refugees in 
Jordan, it is recommended that visual and auditory aids be 
included in educational interventions to better reach and 
engage people with limited literacy skills. This can be done 
through simple technology-based and/or traditional face-to- 
face methods. Also, more should be done to strengthen the 
pharmaceutical supply chain at various levels, including man-
agement, logistical system, and financial sustainability, to 
respond quickly to changes in demand and prevent indirect 
negative impacts on adherence.
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