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Abstract

Introduction

Low adherence to medications, specifically in patients with Diabetes (DM) and Hypertension

(HTN), and more so in refugee settings, remains a major challenge to achieving optimum

clinical control in these patients. We aimed at determining the self-reported medication

adherence prevalence and its predictors and exploring reasons for low adherence among

these patients.

Methods

A mixed-methods study was conducted at Médecins Sans Frontières non-communicable

diseases primary care center in the Shatila refugee camp in Beirut, Lebanon in October

2018. Data were collected using the validated Arabic version of the 8-items Morisky Medica-

tion Adherence Scale (MMAS-8) concurrently followed by in-depth interviews to explore bar-

riers to adherence in patients with DM and/or HTN. Predictors of adherence were separately

assessed using logistic regression with SPSS© version 20. Manual thematic content analy-

sis was used to analyze the qualitative data.

Results

Of the 361 patients included completing the MMAS, 70% (n = 251) were moderately to

highly adherent (MMAS-8 score = 6 to 8), while 30% (n = 110) were low-adherent (MMAS-8
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score<6). Patients with DM-1 were the most likely to be moderately to highly adherent (85%;

n = 29). Logistic regression analysis showed that patients with a lower HbA1C were 75%

more likely to be moderately to highly adherent [(OR = 0.75 (95%CI 0.63–0.89), p-value

0.001]. Factors influencing self-reported moderate and high adherence were related to the

burden of the disease and its treatment, specifically insulin, the self-perception of the dis-

ease outcomes and the level of patient’s knowledge about the disease and other factors like

supportive family and healthcare team.

Conclusion

Adherence to DM and HTN was good, likely due to a patient-centered approach along with

educational interventions. Future studies identifying additional factors and means address-

ing the barriers to adherence specific to the refugee population are needed to allow reaching

optimal levels of adherence and design well-informed intervention programs.

Introduction

Non communicable diseases (NCDs), such as diabetes mellitus (DM) and hypertension

(HTN) are an increasing burden globally, especially in the Middle-East region [1]. In Lebanon,

where an estimated 1.5 million Syrians have been displaced following the onset of the Syrian

war in 2011, another estimated 500,000 Palestinians are settled and more than 90% of people

lose their lives secondary to an NCD [2]. Médecins Sans Frontières (MSF) provides free pri-

mary care for refugees in the Shatila camp in Southern Beirut using a multidisciplinary and

comprehensive model of care extensively described elsewhere [3]. In the MSF Shatila clinic, as

of September 2019, 84% of patients attending the clinic have DM (types 1 or 2) and/or HTN.

While a recent study, different in its scope and results, conducted at the MSF Shatila clinic

showed promising outcomes of care in DM and HTN patients [3], it has been challenging for

MSF providers to achieve optimum control in these patients.

One of the determinants of poor NCD outcomes is low adherence to medication, which has

been estimated globally to be 50% in patients with DM and/or HTN, making it a primary risk

factor for poor outcomes in these diseases [4]. Although low adherence to medication is a

global problem and a modifiable behavioral factor that can lead to decreased morbidity and

mortality, it is still repeatedly overlooked, when it may have more impact on clinical outcomes

than any other treatment advances, especially in low-resource settings [4–6]. Additionally,

some factors that might affect medication adherence are potentially specific to a refugee setting

compared to other contexts [7]. In fact, while adherence to medication is multifactorial, cul-

tural beliefs, access to healthcare, individual characteristics and patient-related factors are all

known factors affecting it [4, 8]. Therefore, there is a desperate need for context-specific evi-

dence related to low adherence to medications, more so in the refugee population of the Mid-

dle-East, which carries a high burden of NCDs, and on which literature is scarce.

To our knowledge, only one study has looked into medication adherence rates and the asso-

ciated risk factors among patients with NCDs in a refugee setting—in Palestinians living in

Jordan [9]. However, this study was observational in nature and did not explore the challenges

faced from patients’ perspective. Another study recently published mentioned that around

25% of Syrian refugees in Lebanon had to interrupt their HTN or DM medication in the year

preceding the survey due to costs [10]. In addition, a study evaluating MSF primary care for
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NCDs in Jordan showed a high level of self-reported adherence to NCDs in the Syrian refugee

and Jordanian population. It recommended exploring these results as patients and health staff

have reported intentional and unintentional low adherence behaviors contradicting the rate of

self-reported adherence [11]. This makes it crucial to understand the factors related to low

adherence to medications in the Shatila refugee setting to allow appropriate adaptation of the

model of care and ultimately better clinical outcomes for those being served [12].

The aim of this study was to determine: 1. self-reported medication adherence rates, 2. risk

factors for low adherence, and 3. reasons for low adherence among patients with DM and/or

HTN seen at the MSF Shatila primary care center in Beirut, Lebanon.

Methods

Study design

This study was a mixed-methods design carried out between the 1st and 19th of October 2018

in MSF NCD Shatila clinic. It included a cross-sectional quantitative component with qualita-

tive in-depth interviews.

Cross-sectional component

The 8-item Morisky Medication Adherence Scale (MMAS-8) questionnaire was used to deter-

mine the prevalence of self-reported adherence among patients with DM and/or HTN present-

ing at the Shatila clinic during the study period [13]. The first seven questions have a yes/no

answer, while the last question uses a 5-point Likert scale. Each answer is scored 0 or 1. The

MMAS-8 has been previously used for a wide range of diseases and is validated for both DM

and HTN [9, 14, 15]. More recently, the MMAS-8 was used in studies assessing self-reported

adherence in Arabic speaking populations, such as the United Arab Emirates (UAE), Saudi

Arabia, Jordan, and Palestine [5, 9, 16–18]. The Arabic version of the MMAS-8 was tested for

its reliability and validity for type 2 DM patients in Libya [19]. In addition to the MMAS-8,

socio-demographic and clinical variables were collected and used to determine the predictors

of non-adherence to medications among the study patients. Socio-demographic variables con-

sisted of: age, gender, area of residence (in or outside the program catchment area), nationality,

refugee registration status (yes/no), total years of displacement from home country (� 12

months,>12–� 24 months, >24 months), employment (yes/no), and literacy (illiterate, reads

and/or writes). Clinical variables included: diagnosis (type 1 DM only, type 2 DM only, HTN

only, combined DM and HTN), time since diagnosis, patient support and education counsel-

ing (yes, with number of sessions, or no), number of prescribed chronic medications (limited

to those prescribed by MSF), most recent Hemoglobin A1C (HbA1C) measurement, insulin

use (yes/no) for DM patients, and blood pressure recording at the time of the appointment for

patients with HTN.

Qualitative component

In-depth interviews were conducted on a subsample of participants who had completed the

MMAS-8, based on their adherence score, using a pre-drafted interview questionnaire explor-

ing the barriers and facilitators of adherence. The questionnaire used was piloted prior to the

actual study data collection.

Setting

Shatila is a Palestinian refugee camp in south Beirut that was initially created in 1949 to

accommodate refugees fleeing from the northern parts of Palestine. It comprises an area of
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approximately one-square kilometer and now supports refugees from Syria as well. Estimates

of the population living in Shatila are uncertain, but it is estimated to be more than 25,000 peo-

ple in this high-density area, of whom approximately 18,000 are Syrians. Shatila is character-

ized by an extreme rate of unemployment, insecurity, and limited infrastructure making living

conditions challenging and reliance on private donors and non-governmental organizations

(NGOs) substantial, especially in the absence of any type of supporting healthcare services

within the camp.

MSF model of care

MSF initiated the primary health care center in Shatila in September 2013 providing, among

other services, NCD services free of charge to vulnerable refugees and the host community for

patients with DM, HTN, cardiovascular disease, asthma, epilepsy and/or hypothyroidism.

Since care provided in MSF center is free of charge for the above-mentioned diseases, we

believe that the patients followed-up for care at our center do not seek care elsewhere. How-

ever, this cannot be verified. The model of care used for DM and HTN patients consists of five

components: case management, patient support and education counseling (PSEC), health pro-

motion, mental health care and social work. Doctors are in charge for consultation provided

for all the patients, there is no hired specialized doctor so in case a patient needs such service

he/she will get guidance for one outside MSF clinic. Nurses are in charge of checking patients’

vital signs such as blood glucose and blood pressure and of doing some needed lab tests.

Patients followed at our center and who are stable as per their blood pressure -for patients with

HTN- and/or their blood sugar readings -for those with DM-, have their medical consultation

and medication refill taking place every 2 to 3 months. Those who are unstable, are requested

to present for an appointment within a month in order to closely follow them up and monitor

their outcomes and treatment plans. In addition, mental health sessions are provided by a psy-

chologist and sessions are available for who are in need even if they are not MSF patients.

Social work’s main task is to refer or guide MSF patients to other NGOs or associations that

provide services not available in MSF. Finally, health promotion sessions are available, both

individual and in groups, on health-related topics. A full description of this model can be

found elsewhere [3].

The PSEC component aims at a more individualized education and counseling approach

for patients with uncontrolled DM, those newly diagnosed with DM, and for those who need

insulin as part of their treatment plan. PSEC is provided only for DM patients due to limited

program capacity and resource prioritization. Patients are referred to PSEC by a doctor based

on the above-mentioned criteria and clinical judgment. PSEC follows a standardized and con-

textually adapted educational package for diabetes that includes education, support and

counseling on the disease process and its complications, medication adherence, self-monitor-

ing of blood glucose and lifestyle habits with diet instructions. It is a patient-centered package

that is customized to the resources available for refugees and allows, through the provision of

individual sessions, a space for patients to discuss challenges related to their treatment or

disease.

Individual objectives are set at each PSEC session for every patient. Up to seven sessions are

provided in order to complete the educational package. The PSEC team involves, whenever

possible, family members or caregivers in order to create an enhanced atmosphere of support.

Patients are discharged from the PSEC when they have completed all necessary modules, inde-

pendent of their HbA1C. At the time of the study, less than 50% of the patients with DM alone

or with DM and HTN had been referred to PSEC.
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As part of the case management of patients with DM, patients in need of insulin are pro-

vided with syringes and necessary supplies. Insulin pen devices started to be provided in Sep-

tember 2018 for type 1 DM patients� 15 years old. Both rapid and slow-acting insulin were

provided, depending on the patient’s requirements.

Study population and sample size

Eligible patients for the cross-sectional component were those who, at the time of the study: 1)

were diagnosed with type 1 or 2 DM and/or HTN and on follow-up for their disease in the

MSF NCD Shatila clinic; 2) were on�1 chronic medication for their DM and/or HTN; and 3)

gave their written consent to take part in the study. Assuming a conservative non-adherence

rate of 50%, a margin error of 5%, and a 95% confidence interval, a total of 343 patients was

needed to achieve 80% power. The sample size was inflated by 10% for an estimated non-

response rate and an additional 10% to account for no-show at the time of the scheduled

appointment, thereby increasing the sample size to 412 patients.

A random sampling stratified by type of disease and proportionally allocated to the four dis-

ease subgroups (type1 DM, type 2 DM, HTN, and DM with HTN) was applied in order to

ensure an adequate representation of the target diseases at the NCD clinic and to improve pre-

cision of the overall estimate of self-reported low adherence. The random list of patients was

computed based on the inclusion criteria from the clinic NCD list of patients who were

expected for their next appointment during the time of the data collection. The list was shared

with the NCD doctors who directed selected patients to the PSEC counselor responsible for

obtaining the consent and performing the MMAS-8 questionnaire and conducting the inter-

views on the qualitative sample. For the patients who were <15 years old, the MMAS-8 ques-

tionnaire, and the interview were carried out with their caregiver (a parent or a relative living

with the patient who knows their medical history and takes care of their medication intake).

For patients or caregivers who were unable to read and/or write, the MMAS-8 questionnaire

was verbally administered. The verbal administration of the MMAS-8 questionnaire has been

previously used in other studies in communities with lack of or low-literacy level [20, 21].

Out of the sample of patients who self-completed the MMAS questionnaire, a purposive

sub-sample of 30 patients was selected for in-depth interviews, in order to ensure a representa-

tive mix of participants with regard to gender, disease type, age, and adherence status as per

their MMAS-8 score. Interviews were conducted by the PSEC counselor in Arabic, the native

language of the patients; a standardized interview questionnaire was used as a guide was

audio-taped with the written consent of the patients. Thirty interviews were carried out and

saturation was reached. Interviews took up to 30 minutes per participant. The PSEC counselor

was a woman trained in conducting qualitative interviews and known to the patients.

Statistical analysis

Quantitative and qualitative analyses were conducted separately. For the cross-sectional data

analysis, adherence to medications was considered as the dependent variable. High adherence

was defined with a MMAS-8 score of 8, while moderate and low adherence were defined with

a MMAS-8 score of 6 to 7 and<6, respectively. Although there are no published guidelines or

recommendations for the MMAS-8 questionnaire in the literature defining categorization of

adherence, these cut-offs were chosen based on a similar representation in other studies [22,

23]. Comparison of patients with a low level of adherence versus moderate or high level of

adherence was done using bivariate analysis, considering that a moderate level of adherence is

clinically acceptable as they are more likely to be in control of care than those who are less

adherent [24]. Also, it is believed that this level is more feasible as a target knowing that the
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population we serve face contextual challenges in the access to care, medications, and follow-

up of their treatment. Diagnostic and clinical data were collected directly from the patients’

files at the MSF clinic while data regarding demographic or adherence were collected by a

semi-structured questionnaire directly from the patients. Employment data was collected on

patients who were� 15 years old. Patients were considered literate if they were capable of

reading and/or writing. As per MSF clinical guidelines, controlled DM was defined as having

an HbA1C value of< 8%, and controlled HTN as having a blood pressure < 140/90mmHg.

The choice of an HbA1C target of< 8% compared to the international standard of 7% has

been explained elsewhere [3].

Descriptive statistics were used to report the characteristics of the study population. Demo-

graphic and clinical characteristics of patients with different levels of adherence were com-

pared using appropriate statistical testing. Comparison of patients with a low level of

adherence versus those with moderate or high level of adherence was done using bivariate

analysis. Predictors of adherence for patients with DM and those with HTN were separately

assessed using logistical regression with a cut-off of 6 for the MMAS-8. The model was

adjusted for variables with a p-value <0.2 on the bivariate analysis. Analysis of the quantitative

data was done using SPSS© version 20. P-values < 0.05 were considered significant.

Qualitative data were transcribed from the audio recordings and translated verbatim then

analyzed manually using a thematic approach. Analyses were done by the first three authors in

the study to ensure alignment in data interpretation. They conducted a thematic analysis of all

interviews transcripts and coded each answer in order to highlight patients’ statements and

their point of views about each item discussed in the questionnaire and provide a possible

explanation for the different perspectives. The findings were reported by using Consolidated

Criteria for Reporting Qualitative Research format [25]. The results of the quantitative and the

qualitative analysis were triangulated at the interpretation stage.

Ethics

Ethics approval was obtained from the MSF Ethics Review Board (Geneva, Switzerland) and

the Lebanese American University Institutional Review Board.

Results

Characteristics of the study population

Of 412 patients randomly selected for the quantitative component, 361 were included in the

study (Fig 1). The excluded 51 patients were those who did not show up at their scheduled

appointment (n = 43, 84%) or refused to participate (n = 8, 16%).

At intake, the median age of the patients included was 54 years (Interquartile range [IQR]:

45–61); the majority were Syrian refugees (n = 330, 91%), and were female (n = 214, 59%).

Patients with both DM and HTN were the most prevalent (n = 161, 45%). At the time of the

study, 38% (n = 107) of DM patients used insulin, and almost half had at least one PSEC ses-

sion (n = 137, 48%). Most were unemployed, more than 50% had more than one chronic dis-

ease and most were taking more than four chronic medications. All the characteristics of the

participants are described in Table 1.

Adherence to medication—Quantitative results

Based on the MMAS-8 questionnaire results the median score for all participants was of 7

(IQR 5, 8). Of the participants, 31% (n = 111) were highly adherent with a score = 8 at the time

of the study, while 39% (n = 140) had a score of 6 to 7 and 30% (n = 110) had a score of<6.
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Out of the patients using insulin at the time of the study, 13% (n = 14/107) had high adherence

while the majority (55%, n = 59/107) were moderately adherent. For patients with DM, their

HbA1C mean decreased with an increased level of adherence to reach 7.5% for patients who

were highly adherent (Table 1). Out of the patients with HTN, 34% (n = 82/240) had a high

adherence level. Level of adherence seems to increase with a decreased time since diagnosis

(Table 1).

The most prevalent contributor was an intentional cut back of medicine by the patient

when feeling worse/better when taking the medicine [Yes on questions 3 and/or 6; (n = 138,

38%)], followed by an un-intentional interruption by 25% (n = 91) of patients who stated that

they sometimes forget to take their medicine (Table 2). Out of those who intentionally cut

back their medication, 107 (88%) were patients with DM and among those patients with DM,

the majority (n = 66, 62%) were insulin-dependent.

Bivariate analysis

Results of the bivariate analysis showed that patients who were >15 years old tended to be

less moderate to highly adherent compared to those who are 15 years old or younger (p-

value = 0.018) (Table 3). In relation to diagnosis type, patients with DM-1 were the most likely

to be moderately to highly adherent (85%) and those with HTN or DM and HTN the least

likely (63% and 65%, p-value 0.027) (Table 3). Being on two chronic medications seemed to be

significantly increasing the likelihood of being moderately to highly adherent. (Table 3).

Adherence was also significantly higher among those who had controlled DM (HbA1C<8%).

HTN control was not significantly related to adherence for HTN patients (Table 3).

Fig 1. Flowchart of study participants among patients with diabetes and/or hypertension, Médecins Sans Frontières

Shatila refugee camp, Beirut, Lebanon, October 2018.

https://doi.org/10.1371/journal.pone.0251316.g001
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Table 1. Description of the general characteristics of the participants, stratified by their level of adherence, Shatila primary care clinic, Beirut, October 2018.

Characteristics at time of study Total Low adherence MMAS < 6 Moderate adherence MMAS = 6–7 High adherence MMAS = 8

(N = 361) (n = 110) (n = 140) (n = 111)

Age—year—median, (IQR) 54 (45–61) 53 (46, 63) 53 (41, 60) 54 (48, 62)

Age categories—year—n (%)
�15 18 (5) 1 (6) 16 (88) 1 (6)

>15 343 (95) 109 (32) 124 (36) 110 (32)

Gender—n (%)
Male 147 (41) 37 (25) 63 (43) 47 (32)

Female 214 (59) 73 (34) 77 (36) 64 (30)

Nationality—n (%)
Syrian 330 (91) 103 (31) 124 (38) 103 (31)

Lebanese 21 (6) 5 (24) 9 (43) 7 (33)

Palestinian 10 (3) 2 (20) 7 (70) 1 (10)

Employmenta—n (%)
Yes 62 (23) 14 (23) 30 (48) 18 (29)

No 210 (77) 75 (36) 68 (32) 67 (32)

Literacy—n (%)
Illiterate 154 (43) 53 (34) 55 (36) 46 (30)

With some education 207 (57) 57 (28) 85 (41) 65 (31)

Diagnosis—n (%)
DM-1 Only 34 (9) 5 (15) 27 (79) 2 (6)

DM-2 Only 87 (24) 20 (23) 40 (46) 27 (31)

HTN Only 79 (22) 29 (37) 21 (27) 29 (37)

DM + HTN 161 (45) 56 (35) 52 (32) 53 (33)

Chronic morbiditiesb—n (%)
1 159 (44) 43 (27) 70 (44) 46 (29)

> 1 202 (56) 67 (33) 70 (35) 65 (32)

Prescribed chronic medications numberc—n (%)
1 14 (4) 5 (36) 5 (36) 4 (29)

2 65 (18) 10 (15) 39 (60) 16 (25)

3 55 (15) 20 (36) 17 (31) 18 (33)

�4 227 (63) 75 (33) 79 (35) 73 (32)

Attended PSECd—n (%)
Yes 137 (38) 42 (31) 63 (46) 32 (23)

No 145 (62) 39 (27) 56 (39) 50 (35)

PSEC sessions numberd—median (IQR) 5 (3–6) 4 (2–5) 5 (4–6) 5 (2–5)

Insulin used—n (%)
No 174 (62) 46 (26) 60 (35) 68 (39)

Yes 107 (38) 34 (32) 59 (55) 14 (13)

HbA1Cd—% [mean (SD)] 8.2 (1.6) 8.6 (1.6) 8.4 (1.7) 7.5 (1.2)

Blood pressuree—mmHg [mean (SD)]

Systolic 130 (18) 131 (22) 133 (17) 127 (15)

Diastolic 79 (11) 78 (12) 80 (11) 79 (8)

Controlled blood pressuree—n (%)
Yes 132 (55) 48 (36) 37 (28) 47 (36)

No 108 (45) 37 (34) 36 (33) 35 (33)

Characteristics at first visit

Place of residency—n (%)

(Continued)
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Multivariate analysis

Logistic regression analysis for patients with DM showed that the only statistically significant

predictor of moderate/high adherence was the last recorded HbA1C level with patients with a

lower HbA1C being 75% more likely to be moderately to highly adherent [(OR = 0.75 (95%CI

0.63–0.89), p-value 0.001]. For patients with HTN, when confounders were accounted for,

none of the predictors remained statistically significant.

Table 1. (Continued)

Characteristics at time of study Total Low adherence MMAS < 6 Moderate adherence MMAS = 6–7 High adherence MMAS = 8

(N = 361) (n = 110) (n = 140) (n = 111)

In catchment area 101 (28) 34 (34) 38 (37) 29 (29)

Outside catchment area 260 (72) 76 (29) 102 (39) 82 (32)

Time since diagnosis—year—median (IQR) 7 (3–12) 8.5 (4–14) 7 (3–14) 6 (3–10)

Duration of displacement—year—median, (IQR) 5 (3–6) 5 (3–6) 5 (3–6) 5 (3–6)

DM-1 type-1 diabetes, DM-2 type-2 diabetes, HTN hypertension, IQR interquartile range, PSEC patient support education and counseling, SD standard deviation,

UNHCR united nations high commission for refugees.
a For those between 15 years and 64 years.
b Morbidities included, besides diabetes and hypertension: asthma, epilepsy, chronic obstructive pulmonary disease, hypothyroidism and cardiovascular diseases.
c Medications related to chronic morbidities recorded.
d Calculated for patients with diabetes; most recent HbA1C recorded, on average 2.2 months from the study date
e Calculated for patients with hypertension.

https://doi.org/10.1371/journal.pone.0251316.t001

Table 2. Proportion of yes/no responses to the MMAS-8 questions by the study participants, Shatila primary care

clinic, Beirut, October 2018.

MMAS-8 specific question Yes No

n (%) n (%)

Question 1–Do you sometimes forget to take your medicine? 91 (25) 270

(75)

Question 2–Over the past 2 weeks, were there any days when you did not take your medicine? 109

(31)

252

(69)

Question 3–Have you ever cut back or stopped taking your medicine without telling your doctor

because you felt worse when you took it?

122

(34)

239

(66)

Question 4–When you travel or leave home, do you sometimes forget to bring along your

medicine?

44 (12) 317

(88)

Question 5–Did you take all your medicines yesterday? 293

(81)

68 (19)

Question 6–When you feel like your symptoms are under control, do you sometimes stop taking

your medicines?

37 (10) 324

(90)

Question 7–Do you ever feel hassled about sticking to your treatment plan? 83 (23) 278

(77)

Question 8–How often do you have difficulty remembering to take all your medicine?

Never 261

(72)

Occasionally 67 (19)

Sometimes 15 (4)

Usually 14 (4)

All the time 4 (1)

https://doi.org/10.1371/journal.pone.0251316.t002
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Table 3. Bivariate analyses among low adherence (MMAS-8 score<6) and moderately/high adherence (MMAS-8 score�6) for study participants, Shatila primary

care clinic, Beirut, October 2018.

Characteristics at the time of study Low adherence (n = 110) Moderate/High adherence (n = 251) p-valuea

Age—year—median, (IQR) 53 (46–63) 54 (45–61) 0.803

Age categories—year—n (%)
�15 1 (6) 17 (94)

>15 109 (32) 234 (68) 0.018

Gender—n (%)
Male 37 (25) 110 (75)

Female 73 (34) 141 (66) 0.070

Nationality—n (%)
Syrian 103 (31) 227 (69)

Lebanese 5 (24) 16 (76)

Palestinian 2 290) 8 (80) 0.657

Employmentb—n (%)
Yes 14 (23) 48 (77)

No 75 (36) 135 (64) 0.053

Literacy—n (%)
Illiterate 53 (34) 101 (66)

With some education 57 (27) 150 (73) 0.160

Diagnosis—n (%)
DM-1 Only 5 (15) 29 (85)

DM-2 Only 20 (23) 67 (77)

HTN Only 29 (37) 50 (63)

DM + HTN 56 (35) 105 (65) 0.027

Chronic morbiditiesc—n (%)
1 43 (27) 116 (73)

> 1 67 (33) 135 (67) 0.209

Prescribed chronic medications numberd—n (%)

1 5 (36) 9 (64)

2 10 (15) 55 (85)

3 20 (36) 35 (64)

�4 75 (33) 152 (67) 0.022

Attended PSECe—n (%)
Yes 42 (31) 95 (69)

No 39 (27) 106 (73) 0.485

PSEC sessions numbere—median (IQR) 4 (2–5) 5 (3–6) 0.100

Insulin usee—n (%)
No 46 (26) 128 (74)

Yes 34 (32) 73 (68) 0.336

HbA1Ce—% [mean (SD)] 8.6 (1.6) 8.0 (1.6) <0.002

HbA1Ce-% [n (%)]
<8 27 (19) 116 (81)

�8 53 (39) 84 (61) <0.0001

Blood pressuref–mmHg, mean (SD)
Systolic 131 (21.6) 130 (16.3) 0.555

Diastolic 78 (12.5) 80 (9.5) 0.400

Controlled blood pressuref—n (%)
Yes 48 (36) 84 (64)

(Continued)
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Adherence–qualitative results

In-depth interviews were conducted with 30 patients selected in order to have a mix of patients

with different types of diagnosis, age, gender, and level of adherence. Fourteen patients who

were selected for interviews had DM (five with DM-1 and nine with DM-2), three had HTN

only and 13 had DM and HTN. They were mostly females (n = 20, 67%) and six (20%) were

<15 years.

Thematic content analysis identified multiple factors influencing adherence to DM and

HTN medications. Those were factors related to the burden of disease and its treatment,

including contextual and societal factors.

Factors related to the disease and its treatment

The most important factor as a barrier to adherence was the person’s perceived burden of dis-

ease and type of medications they were taking. Insulin, requiring an injection, was repeatedly

perceived by those who used it as something that caused fear, pain, and strain or was hard to

use due to side effects. However, those patients who were using pen insulin seemed to be posi-

tive about its use compared to syringes, expressing that it is easier to use and hence made them

feel more comfortable. When a patient treatment was shifted from oral medication to insulin

injection, they would expect improvement in their clinical outcomes.

“The doctor told me he wants to give me insulin. I got scared. . . because one had to always

inject himself with needles.”

Woman, 54 years, HTN and DM-2

“He began to move more and eat, his tests were better. He felt normal. . . He used to reject

the old insulin. I used to try a million way to convince him to take it.”

Woman, mother of an 11-year-old boy, DM-1

Table 3. (Continued)

Characteristics at the time of study Low adherence (n = 110) Moderate/High adherence (n = 251) p-valuea

No 37 (34) 71 (66) 0.735

Characteristics at first visit

Place of residency—n (%)
In catchment area 34 (34) 67 (66)

Outside catchment area 76 (29) 184 (71) 0.411

Time since diagnosis—year—median, (IQR) 8 (4–14) 7 (3–12) 0.103

Duration of displacement—year—median, (IQR) 5 (3–6) 5 (3–6) 0.931

DM-1 type1 diabetes, DM-2 type 2 diabetes, HTN hypertension, IQR interquartile range, PSEC Patient Support Education and Counseling, SD standard deviation,

UNHCR United Nations High Commission for Refugees.
a p-value <0.05 is statistically significant.
b For those between 15 years and 64 years.
c Morbidities included, besides diabetes and hypertension: asthma, epilepsy, chronic obstructive pulmonary disease, hypothyroidism and cardiovascular diseases.
d Medications related to chronic morbidities recorded.
e Calculated for patients with diabetes; most recent HbA1C recorded, on average 2.2 months from the study date
f Calculated for patients with hypertension.

https://doi.org/10.1371/journal.pone.0251316.t003
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The chronicity of a disease like DM, together with the need to use insulin, seemed to be a

double burden for patients and their caregivers. Some parents mentioned hiding from their

children that insulin is a life-long medication in an attempt to increase adherence. The

increased number of pills that a patient with DM or HTN must take also emerged as a factor

that affected adherence in this population. Some misconceptions around potential negative

consequences related to regularly taking their pills was mentioned, such as the fear of being

addicted to the pills, which might lead a patient to interrupt taking them.

“If I feel it is too much, I put a pause on the medication. I interrupted it for 2–3 days. I can’t

take that many pills.”

Woman, 59 years, DM-2

“[. . .] I also had chest pains and I was prescribed more medication. I had a lot to take, so I

stopped the diabetes medication.”

Woman, 58 years, DM-2 and HTN

Factors related to self-perception of disease outcome

The results showed that while for many patients, having a stable glucose level or improved clini-

cal outcomes due to a strict adherence to the prescribed treatment plan can be a motivating fac-

tor, having stabilized the disease with no apparent symptoms or seeing no improvement in

clinical outcomes, these may have been a motive for some patients to discontinue their medica-

tions. Therefore, knowledge about the disease itself and its management would be an important

factor affecting adherence. In relation to this, providing patients with PSEC was overall posi-

tively perceived and acknowledged as a factor in increasing patients’ knowledge of their disease

and its self-management including diet, as well as their understanding of their treatment plan.

“I stopped taking my medication completely two months ago; my glucose level was good,

so I neglected it.”

Woman, 58 years, DM-2

“[I] do not see an improvement when I take the medication, but I keep on taking them

because if I stop them my glucose and blood pressure will increase more.”

Woman, 50 years, DM-2 and HTN

“[PSEC counselor] told me that if I take my medications regularly, my diabetes levels will

decrease.”

Woman, 54 years, DM-2 and HTN

Societal and contextual factors

Other factors affecting decreased adherence that emerged from the interviews were related to

the patients’ living context. Many had to work long hours in conditions that were not accom-

modating, making it challenging for those with even the best intentions to follow doctors’

instructions. Also, often, patients needed to travel for clinic visits or work, finding themselves

with interrupted treatment.
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“When I go see my daughter, I take two injections with me. When they are finished, there

will be nothing I can do. . . If I’m going somewhere far, I can’t put it in the fridge.”

Woman, 55 years, DM-2

For those who attend school, it can be challenging to maintain a high level of adherence if

the school does not promote a culture of medical understanding. However, in our study, this

did not seem to be an issue for most of the interviewees.

“[] The fact that she was the only one with diabetes at school did not affect her. If she needs

to eat, she tells her teacher and leaves the class. They understand her situation there.”

Woman, mother of an 8-year-old girl, DM-1

Family, peer and healthcare team support were important factors affecting self-adherence,

and this was true for all ages. Specifically, for children, playing with friends was a priority and

a motivating factor to take their medication. Good and trustworthy relationships between

patients and the healthcare team were also important factors that affected adherence. Adher-

ence was affected by the experience of other people who had the same disease or were taking

the same medications. When patients identified themselves to others, this pushed them to

question themselves or motivated them to be more adherent. The perception that family sup-

port of patients’ treatment, specifically for those who were on insulin, was also a factor that

affected the ability to keep up with their treatment plan.

“She saw how other kids who committed to their treatment felt better and how the un-com-

mitted felt worse. It pushed her to start working on herself.”

Woman, mother of an 11-year-old girl, DM-1

“Once my son saw me [using insulin] and he started crying. He told me that I looked like I

was taking drugs. If I was to die, I will not take insulin. . .my kids did not accept it.”

Woman, 53 years, DM-2

“[I] feel she is more dependent on me. I believe she does remember when she should take

her medication but if I do not remind her myself, she would ignore it.”

Woman, mother of an 11-year-old girl, DM-1

Discussion

To our knowledge, this study is the first to report the prevalence, risk factors and related clini-

cal outcomes of adherence to DM and HTN medications in a Syrian refugee population with a

high NCD burden. It is the only study in this protracted crisis context combining both quanti-

tative and qualitative data and hence brings a more comprehensive understanding of the chal-

lenging and complex issue of medication adherence in this “real world” setting. It is also the

first study in a refugee setting able to separately look and identify factors specific to adherence

in type-1 DM patients in addition to those with type-2 DM.

The key findings in this study were: 1) the majority of patients were moderately or highly

adherent to medications (almost 70%); 2) several factors positively affected adherence includ-

ing peer and health professional support, PSEC, doctors’ education and support, and insulin
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pens provided to DM 1 patients� 15 years old; 3) factors that negatively affected adherence

included working hours, misconceptions about DM, stress related to precarious living condi-

tions and using insulin, and the burden of treatment in general; 4) patients with a lower

HbA1C were 75% more likely to be moderately to highly adherent. We believe this is a reflec-

tion of the combined patient-centered approach of standardized primary care and the MSF

individualized patient support model [3, 26, 27]. Most of the factors influencing adherence

were modifiable that could be improved through further education and utilizing a patient-cen-

tered approach.

Previous studies have looked primarily at the burden of insulin and oral medications for

patients attending school, work, and the burden on elderly patients [28–30]. The level of

adherence to medications seen in our study population seemed to be equal or higher than

what was observed in the Middle East. For instance, a few studies conducted in Palestine on

patients with DM using the MMAS questionnaire have shown an adherence rate for DM med-

ications between 56% and 73% [31]. A review of patients with DM in the Middle East and

North Africa conducted in 2017 concluded that the average medication low adherence in this

region was of 38%, compared to the 30% reported in our study [24, 32, 33]. The countries of

the Gulf, high-income countries, appeared to be more prone to low adherence with a reported

average of 40% [18, 34].

The major predictors of adherence for diabetic patients shown by other studies were age,

being on insulin and time since diagnosis [34]. These differences from our findings could be

partially due to methodological differences between studies, as well as different populations.

In other studies with similar contexts working hours as well as misconceptions about medi-

cations were among the factors that affected diabetic adherence [35–37]. In our population,

insulin was considered as a burden mainly due to the fear of injection and its stigma related to

a feeling of embarrassment from injecting in public. This did not seem to be an issue with

insulin pens which were shown to improve adherence in insulin-dependent patients [3, 26,

27, 38].

These findings demonstrate that even in some of the most challenging contexts, a patient-

centered, team-based approach can be successfully implemented. It also found that the highest

rate of moderate-high medication adherence overall was among those patients with type 1 DM

(85%, p = 0.027). Not surprisingly, those with type 1 and 2 DM who were moderately-highly

adherent had significantly greater frequency of reaching their target HbA1C� 8.0%. We

believe this is a reflection of the combined efforts of the healthcare team (providers and PSEC).

Diabetic education, such as in the PSEC, has been repeatedly shown to improve patient out-

comes [3, 26, 27].

The most common contributor to low adherence was the intentional cutting back of medi-

cation by patients when feeling worse/better. Special attention should be given to those

patients who tend to decide to intentionally stop or extend their medications because they feel

worse when they take it or because they feel their symptoms are under control. Therefore, we

encourage further education and support to be provided to this subset of patients by providers

and PSEC, in addition to those who are not meeting their HbA1C goal, in order to improve

medication adherence. Emphasizing the importance of continuing their medication through

education is critical and with messages specifically targeting potential intentional interruption

of treatment may be helpful.

Also, more than 63% of our sample was on more than four medications, and this only

included medications related to the chronic diseases that are followed at MSF clinic. Adher-

ence generally drops off with more medications taken and the increased burden of the number

of medication on adherence as shown in the Middle East and North Africa, but in this study,
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there did not seem to be an increase of low adherence among those with more medications

[32]. This may have been due to the extra care and education provided by PSEC.

This study showed the positive impact of PSEC on patients from a qualitative perspective.

Patients referred to PSEC are generally the most challenging and more likely to have low medi-

cation adherence before receiving individual education and support. Education about the dis-

ease and its management has been shown in this study as well as in other settings targeting

patients with DM and HTN to be effective in increasing adherence and improving patient out-

comes [3, 26, 27, 39, 40]. This appeared to be important in the Middle East where a review of

more than 30 studies looking at how knowledge, cultural and lifestyle beliefs influence the

management of type-2 DM identified a lack of health knowledge impacted negatively on both

medication adherence and clinical outcomes [40]. Hence and besides insulin access, we believe

that patient-centered individual education and support is likely the most important “piece of

the puzzle” in improving quality healthcare and outcomes especially in this context. The posi-

tive impact of PSEC on adherence was not reflected in the quantitative analysis, likely because

patients seen in PSEC were a selective sample of those who were challenging to manage for

providers and frequently requiring insulin.

Our study results provide valuable insights that could help improve care delivery, patient

satisfaction, and clinical outcomes, particularly among refugees with unique challenges. These

findings demonstrate that even in one of the most challenging contexts, a patient-centered,

team-based approach can be successfully implemented.

In contrast, those with HTN were the least likely to be adherent (37%). Despite the low level

of moderate and high adherence among those with just HTN, their overall level of blood pres-

sure control was relatively good (average 131/78) and did not vary significantly from those

with low adherence. This might reflect the fact that patients on antihypertensive medications,

which have a longer half-life than insulin, can tolerate a lower rate of adherence with fewer det-

rimental outcomes [41].

Considering the context of Shatila and the many stressors facing people living as refugees in

harsh conditions a moderate level of adherence is considered adequate and acceptable [3].

However, high adherence should remain the care team’s goal in order to achieve optimal out-

comes of care and prevention of potential complications among those with DM and HTN.

It was clear in our qualitative analysis that insulin use creates a substantial burden to

patients and their families. This is important because many have recommended starting insu-

lin early to avoid later complications among those with type 2 DM [42–44]. We feel a key rec-

ommendation is that, in this and similar contexts, it would be significantly less stressful on

patients/families if more focus is placed on improving oral medication adherence and lifestyle

changes to improve HbA1C control, rather than complicating management by adding insulin.

Strengths & limitations

This study has many strengths:1) It included a unique context of a Syrian refugee population;

2) It combined both quantitative and qualitative evaluations to gain a more comprehensive

understanding of a challenging and complex issue: medication adherence within a refugee

community; 3) It was performed in a primary care “real world” setting rather than in a private

location or higher income country; 4) Medications, clinical consultations and laboratory test-

ing were all provided free of charge, removing to a large degree the cost of care, which can be a

significant contributing factor to low adherence in other studies [3].

While this study brings new evidence in relation to adherence to NCD and HTN medica-

tions in the Syrian refugee setting, it also has limitations. Some of the known predictors for

adherence, such as psychological factors, were not accounted for in the quantitative analysis.
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As well, some of the factors shown to impact the glycemic control and consequently correlate

with adherence, such as diet and exercise, were not considered. However, we do believe that

those factors would potentially not have had a major influence on the adherence. In fact, we

believe our population has a similar baseline when it comes to exercise and diet due to their

refugee status and contextual challenges preventing them to have the luxury of choosing a diet

that is suitable to their disease, and to move freely due to lack of legal documentation for many

[45]. In addition, the choice of the presentation of the results used, whereby patients were

compared by type of diagnosis, could have masked certain factors influencing adherence had

we explored, for instance, drivers of adherence for patients on insulin versus those who are on

oral medications. Similarly, the absence of significant predictors to moderate-high adherence

in the multivariate analysis could possibly be due to a lack of statistical power limiting the abil-

ity to detect weaker associations [20]. Also, the number of interviews with HTN patients was

limited suggesting that a larger sample size may have yielded different results. This was an

uncontrolled study design, with its inherent limitations including self-reporting on the ques-

tionnaire, potential social desirability bias, and uncertainly regarding the recall period.

Although these potential biases cannot be confirmed as no validated tool was used to measure

them, we believe that the fact that the interviewer was known to the participants helped them

talking freely about their issues in relation to medication adherence; the qualitative results

showed they easily voiced their concerns and identified barriers to adherence. Social desirabil-

ity bias may have affected the results for those who were 15 years or younger as their caregivers

answered for them for the MMAS and qualitative interview. Also, the fact that the interviews

were all conducted by a female, we cannot exclude a potential limitation regarding gender

issues. The study results were context-specific and specific to the care provided by MSF that

might be different than the care provided elsewhere, hence could not be generalized to other

more traditional settings.

Conclusion

This study has demonstrated that a good level of adherence to NCD medications in a refugee

population can be achieved despite challenging circumstances. This may have been due to a

patient-centered approach and educational support provided by the PSEC and MSF’s compre-

hensive model of care to NCDs. Other contexts may find this model useful in addressing medi-

cation adherence. Future studies identifying additional factors and means of addressing

barriers to adherence specific to the refugee population are still needed in order to allow reach-

ing optimal levels of adherence and design well-informed intervention programs.
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