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Abstract 

Background: Medication non-adherence (MNA) is a significant issue, particularly among patients with chronic diseases, leading to adverse health 
outcomes and increased healthcare costs. Internally displaced persons (IDPs) face unique challenges that may exacerbate non-adherence. This study 
aimed to assess the prevalence and determinants of MNA among IDPs in Wad Madani camps, Gezira, Sudan 2023.

Methods: A cross-sectional study was conducted in October 2023, involving 400 IDPs diagnosed with chronic diseases in Wad Madani camps. Data 
were collected using a well-structured questionnaire covering demographics, type and duration of chronic diseases, and medication adherence 
behaviours. Data analysis was performed using SPSS version 22.

Results: The majority of participant were females 291 (72.8%) and most of participants, 107 (26.7%) were in the age group of 41-50. The study 
revealed a 55% prevalence of MNA among participants. Key determinants included unavailability of medications (42.8%), high costs (30%), and 
forgetfulness. The majority of the study population had low educational levels, with 37.5% having only primary education. Financial constraints 
were significant, with 81% of participants reporting no monthly income. Additionally, 88.3% did not receive community support, and 31.5% had no 
access to counselling or educational sessions regarding their diseases and medications.

Conclusions: This study provides valuable insights into the prevalence and determinants of medication non-adherence among IDPs in Wad Madani 
camps. The high rates of non-adherence and the identified barriers underscore the need for targeted interventions to improve medication adherence 
in this vulnerable population. Financial support, improved access to medications, and comprehensive patient education and counseling are essential 
components of such interventions. Future research should focus on developing and evaluating the effectiveness of these interventions to enhance 
the health outcomes of IDPs with chronic diseases.
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Introduction 
Medication non-adherence (MNA) is a significant public 

health concern, particularly among patients with chronic illness-
es. Non-adherence rates for patients undergoing chronic treat-
ment courses are alarmingly high and have been linked to various 
adverse outcomes, including treatment failure, deterioration in 
health, and increased healthcare costs [1,2]. Studies have demon-
strated that adherence to prescribed medication regimens is crucial 
for managing chronic diseases effectively, reducing complications, 
hospital admissions, and healthcare costs [3]. Despite these ben-
efits, adherence rates in developed nations for long-term therapy 
average around 50% and decline sharply after the first six months, 
especially for non-symptomatic conditions or diseases with in-
active periods [4,5]. According to the World Health Organization 
(WHO), medication adherence is essential for improving health 
outcomes in chronic disease management [6]. The WHO’s 2003 re-
port highlights that 50% of chronic disease patients do not adhere 
to their prescribed medication regimens, underscoring the global 
scale of this issue [6]. The Global Burden of Disease (2010) report 
further emphasizes that non-communicable diseases (NCDs) have 
surpassed communicable diseases as the leading cause of death 
worldwide. By 2025, it is projected that chronic illnesses will cause 
3.87 million premature deaths annually [7]. Several factors con-
tribute to MNA, including the complexity of medication regimens, 
side effects, forgetfulness, lack of understanding of the disease or 
treatment, and financial constraints [8,9]. Studies have shown that 
financial barriers, such as out-of-pocket expenses, are significant 
determinants of MNA, particularly in low- and middle-income 
countries [10]. For instance, a study in Karachi, Pakistan, identified 
financial constraints as a major barrier to medication adherence 
among chronic illness patients [11]. Similarly, a systematic review 
highlighted the effectiveness of mobile phone text messaging in im-
proving medication adherence, suggesting that reminders can help 
overcome forgetfulness and enhance adherence rates [12]. Non-ad-
herence can be either inadvertent, due to unforeseen behaviours, 
or deliberate, representing a conscious decision influenced by the 
patient’s beliefs and mental state [13]. Understanding these un-
derlying factors is crucial for developing tailored interventions to 
improve adherence. A meta-analysis found a strong association be-
tween medication adherence and reduced mortality rates, empha-
sizing the importance of adherence for patient survival [14]. Inter-
ventions to improve medication adherence have been extensively 
studied. A systematic review by Kripalani, et al. (2007) identified 
several effective strategies, including patient education, medication 
reminders, and simplified drug regimens [15]. Despite these inter-
ventions, there is no consensus on a gold standard approach, and 
the effectiveness of strategies varies based on individual patient 
needs and contexts [16].

Research on IDPs highlights additional challenges to medica-
tion adherence. Displacement often exacerbates barriers to health-
care access, including medication availability, financial constraints, 
and instability [17]. A study on IDPs in Syria found that the majority 
faced difficulties in accessing medications due to the ongoing con 

 
flict and displacement [18]. In Sudan, similar challenges are likely 
present among IDPs, impacting their ability to adhere to chronic 
disease treatments. This study aimed to assess the prevalence and 
determinants of MNA among IDPs in Wad Madani camps, Gezira, 
Sudan 2023.

Materials and Methods
This study used a cross-sectional community-based approach, 

it was conducted in October 2023 to examine the prevalence and 
determinants of medication non-adherence of four hundred (400) 
individuals diagnosed with chronic diseases, living in internally 
displaced camps in Wad Madani, Gezira, Sudan in 2023. Well-struc-
tured questionnaire, based on previous similar studies, had been 
developed to collect data from patients affected with chronic dis-
eases in Wad Madani camps. It consisted of different domains in-
cluded the following information: (age, gender, marital status, Edu-
cational level, Occupation, Monthly income, type of chronic disease, 
duration of chronic disease, types and number of medication used). 
Data was collected by medical students from University of Gezira. 
Students from different batches participated in data collection after 
training on the method of questionnaire filling. Data was analyzed 
using SPSS version 22.

Selection Criteria for the Study

Internally displaced persons with chronic disease in Wad 
Madani camps of all ages, who were willing to participant in the 
study and able to provide verbal consent.

Exclusion Criteria

included individuals without chronic diseases, those who were 
not internally displaced or residing outside Wad Madani Camps. 
Unwillingness to participate in the study or unable to provide ver-
bal consent.

Ethical Considerations

The research was conducted within the ethical supervision the 
Faculty of Medicine, University of Gezira and Ministry of Health, 
Gezira State, ethical committee. Verbal informed consent was ob-
tained from those who were willing to participate in the research 
following adequate explanation of aim, procedures, benefits and 
possible risks were included in the study. There was no penalty for 
refusal or participate.

Results
In this cross- sectional community based study, 400 partici-

pants were enrolled. The majority were females 291 (72.8%) and 
109 (27.3%) were males. 107 (26.7%) of participants were in the 
age group of 41-50 years of age, 94 (23.5%) were with age group 
[51-60], 66 (16.5%), [31-40], 43 (10.7%), [ 21-30], 34 (8.5%), [60-
70], 28 (7%), [71-90], 26 (6.5%), [11-20] and 10 (2.5%) in the age 
group [ 5-10] years old. Regarding marital status 307 (76.8%) were 
married, 68 (17%) were single and 25 (6.3%) were divorced. In 
terms of educational level, the majority of participants had only 
primary education 150 (37.5%), then 114 (28.5%) had no formal 
education, 88 (22%) had secondary education and 44 (11%) had 
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tertiary education. More than half of women participated in this 
study were housewife 154 (38.6%), 102 (25.5%) of participants 
were unemployed. 324 (81%) had no monthly income at all. Half of 
participants 203 (50.8%) with chronic disease were using at least 
one drug (Table 1), followed by 115 (28.8%), 50 (12.5%), 20 (5%) 
and 9 (2.3%) who were using two, there, four and five drugs re-
spectively (Table 2). 304 (76%) faced challenges in accessing their 
medications after the war due to many factors mostly to unavail-
ability of medication 171 (42.8%) and expensive cost 120 (30%). 
Furthermore 220 (55%) of participants were not taking their pre-

scribed drugs. Most of patients who can afford their prescribed 
drugs rarely missed them 248 (62%). Forgetfulness was the most 
common cause of missing or skipping their medication. 73 (18.3%) 
of the participants if their doctors prescribed the same medication 
but from other company they didn’t take them. Out of 400 partic-
ipants, 353 (88.3%) of them didn’t receive any support from any 
community resources or programs. Furthermore 126 (31.5%) of 
participants didn’t received any counselling or educational sessions 
towards their disease and medications.

Table 1: Types and Duration of chronic disease (N = 400).

Frequency (Percent)

Type of Chronic disease

Hypertension 184 (46%)

Diabetes 65 (16.3%)

Hypertension and Diabetes 51 (12.8%)

Others

Asthma 39 (9.8%)

Rheumatoid Arthritis 32 (8%)

SCD 18 (4.5%)

Hyperthyroidism 7 (1.8%)

Cerebral Palsy 7 (1.8%)

Atherosclerosis 7 (1.8%)

Osteoarthritis 5 (1.3%)

Hypothyroidism 5 (1.3%)

Epilepsy 5 (1.3%)

Tuberculosis 4 (1%)

Heart Failure 4 (1%)

IBS 3 (.8%)

Hyperlipidemia 3 (.8%)

Celiac disease, CKD, GERD, Glaucoma, Gout
Each represent 

2(.5%)

Anaemia, Arrhythmia, BPH, Depression, Dilated 
cardiomyopathy, DVT, Gestational Hyperten-
sion, Liver disease, Mitral stenosis, Hepatitis 

and Hyperthyroidism

Each represent 

1 (.3%)

Duration of Chronic disease

0 - 5 years 157 (39.5%)

6 - 10 years 121 (30.3%)

11 - 15 years 62 (15.5%)

16 - 20 years 28 (7.2%)

22 - 29 years 17 (4.4%)

30 - 61 years 13 (4%)

Association with chronic disease

Infection (Lung, Malaria) 7 (1.9%)

Peptic ulcer and Stroke
Each present

3 (.8%)

Anemia, Hyperthyroidism, Kidney stone and peripheral neuropathy
Each present

3 (.8%)

Back pain, Cancer, Gout, Heart failure, Gallstone and Sinusitis
Each present

1 (.3%)

CKD = Chronic kidney disease, SCD = Sickle cell disease, IBS = Irritable bowel syndrome, CKD = Chronic kidney disease, DVT = Deep vein thrombosis 
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Table 2: Types of medications that are used by participants for their chronic disease (N = 399).

  Frequency (Percent)

Type of Medications 
taken

Amoldipin 169 (42.3%)

Metformin 49 (12.3%)

Amlodipin and Metformin 29 (7.3%)

Insulin 19 (4.8%)

Amlodipin and Insulin 11 (2.8%)

Aspirin 76 (19%)

Salbutamol 22 (5.5%)

Losartan 20 (5%)

Others

Steroid 10 (2.5%)

Diclofenac 14 (3.5%)

Folic Acid 19 (4.8%)

Beta Blocker 11 (2.8%)

Thyroxin 7 (1.8%)

Atorvastatin, Clonazepam and Carbimazol
Each represent

4(1%)

Tagretol and Lasix
Each represent

3(.8)

Spirnolactone, Amaryl, Isonized, Labrax, Na valproate, Omeprazole, 
Amaryl, Pramyl and Sympicor

Each represent

2(.5%)

Warfarin, Vliget 8, Sulphonyl, Streptomycin, Olanzepine, Methyldo-
pa, Losartan, Divido, Clonazepam and Antiviral

Each represent

1 (.3%)

Number of daily taken 
medications

No drug 2 (.5%)

One drug 203 (50.8%)

Two drugs 115 (28.8%)

Three drugs 50 (12.5%)

Four drugs 20 (5%)

Five drugs 9 (2.3%)

Are you currently using 
treatment for your 

chronic disease

No 220 (55%)

Yes 180 (45%)

CKD = Chronic kidney disease, SCD = Sickle cell disease, IBS = Irritable bowel syndrome, CKD = Chronic kidney disease, DVT = Deep vein thrombosis

Discussion
The results of this study highlight the significant issue of med-

ication non-adherence (MNA) among internally displaced persons 
(IDPs) with chronic diseases in Wad Madani camps. The prevalence 
of non-adherence was found to be 55%, which is in line with the 
World Health Organization’s estimation that 50% of patients with 
chronic conditions do not adhere to their prescribed medications 
[19]. This high rate of non-adherence is concerning, given the as-
sociated negative clinical outcomes and increased healthcare costs 
[20,21].

Several determinants of non-adherence were identified in this 
study, including unavailability of medication (42.8%), high medi-
cation costs (30%), and forgetfulness. These factors are consistent 
with findings from other studies that have examined barriers to 
medication adherence. For instance, a study conducted in Karachi, 

Pakistan, also identified financial constraints as a major barrier to 
medication adherence among patients with chronic illnesses [22]. 
Similarly, a review by Sarabi, et al. (2016) emphasized that med-
ication costs and regimen complexity are significant obstacles to 
adherence [23].

The demographic characteristics of the study participants fur-
ther elucidate the context of MNA. The majority of the participants 
were female (72.8%), with a significant proportion having only 
primary education (37.5%) or no formal education (28.5%). These 
factors may contribute to poor health literacy, which has been 
shown to affect medication adherence negatively [24]. Moreover, 
the high unemployment rate (25.5%) and lack of monthly income 
(81%) among participants likely exacerbate financial barriers to 
accessing medication.

Interestingly, the study found that 62% of participants who 
could afford their prescribed medications rarely missed their dos-
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es, highlighting the critical role of financial support in enhancing 
adherence. This finding is supported by a study by Naqvi, et al. 
(2019), which indicated that financial assistance and community 
support could significantly improve medication adherence among 
patients with chronic illnesses [22].

In comparison to similar studies on displaced populations, the 
findings of this study align with research conducted among Syrian 
refugees in Jordan, which reported substantial barriers to access-
ing healthcare and medications due to financial constraints and 
instability [25]. Furthermore, a study on IDPs in Yemen found that 
ongoing conflict and displacement significantly hindered access to 
healthcare services, including essential medications [26]. These 
studies underscore the unique challenges faced by displaced popu-
lations in managing chronic diseases.

The lack of community support and counseling services for the 
participants in this study is also noteworthy. Only 11.7% of partic-
ipants received support from community resources, and 31.5% re-
ceived counseling or educational sessions regarding their disease 
and medications. These findings suggest a gap in the provision of 
comprehensive healthcare services to IDPs, which is crucial for 
improving medication adherence and overall health outcomes. Kri-
palani, et al. (2007) highlighted that patient education and support 
are effective strategies for enhancing medication adherence [27]. 
Therefore, implementing community-based interventions and edu-
cational programs could be beneficial for this population.

Conclusion
This study underscores the critical issue of medication non-ad-

herence (MNA) among internally displaced persons (IDPs) with 
chronic diseases in Wad Madani camps. The findings reveal a high 
prevalence of non-adherence, with more than half of participants 
not taking their prescribed medications. Factors such as unavail-
ability of medications, high costs, forgetfulness, and lack of com-
munity support significantly contribute to this non-adherence. 
These barriers are consistent with findings from similar studies on 
displaced populations and chronic disease management. The de-
mographic profile of the participants, characterized by low educa-
tional levels and high rates of unemployment, further complicates 
the adherence landscape. The absence of adequate community sup-
port and counseling services exacerbates the problem, highlighting 
the need for comprehensive healthcare strategies tailored to the 
unique challenges faced by IDPs.

Recommendations
Based on the findings of this study, the following recommen-

dations are proposed to address the issue of medication non-ad-
herence among IDPs in Wad Madani camps: Enhance Medication 
Availability and Affordability. Implement Educational and Counsel-
ling Programs. Strengthen Community Support Systems. Conduct 
Further Research.

Limitations of the Study
i.	 Cross-Sectional Design.

ii.	 Self-Reported Data: The reliance on self-reported data for 

measuring medication adherence and other variables may intro-
duce bias, such as social desirability bias or recall bias, potentially 
leading to over- or under-estimation of adherence rates.

iii.	 External Factors: The study did not account for external 
factors such as political instability, environmental conditions, or 
recent changes in healthcare policies, which might influence medi-
cation adherence among IDPs.
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