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Background: The health services delivery system is debilitated in conflict setting areas due to damage of health facilities and attack on 
health care providers. Armed conflict is a complex phenomenon which causes a large amount of death and disability worldwide. However, 
there is lack of information towards treatment interruption among chronic disease patients in conflict areas. Hence, this study was 
conducted to assess the prevalence of armed conflict induced treatment interruption and its outcome among chronic disease patients.
Methods: A mixed cross sectional study design was conducted on a total of 399 sample size at North Wollo and Waghimra zone 
hospitals. To select study participants a consecutive sampling method was used. Multiple logistic regressions were computed to 
evaluate the association and thematic analysis was used to analyse qualitative data.
Results: From the total 399 study participants, 264 (64.6%) study participants interrupted their medication. Treatment interruption is 
significantly associated with poor service availability and perceived high stress.
Conclusion: War has detrimental health effects, both immediate and long term, on populations. Treatment interruptions due to armed 
conflict were caused by poor health care access, lack of medications and lack of transport and displacement of hospital staff, insecurity 
and fear. Treatment interruption results in morbidity, mortality, lifelong complications, disability, psychological and economic impact.
Keywords: armed conflict, chronic disease, treatment interruption

Background
Among different conflict prone countries, Ethiopia is one which is regarded as philosophical, ethical, moral, socio political and 
religious division. Conflict results in loss of life, destruction of infrastructure and drained growth and development of the 
country.1 The TPLF attack on Ethiopian federal forces on November 4, 2020, G.C. marked the beginning of the country’s 
ongoing wars, which currently encompass the northern region.2 Attacks and mistreatment of towns and villages in northern 
Amhara (such as Lalibela, Woldia, Debre Tabor and Adi Arka) and in Afar (Uwwa, Galikoma and Berhale towns) since 
July 2021 have resulted in hundreds of civilian deaths from shelling or massacres, and by mid-September 2021, more than 
550,000 people had been evacuated.2

In addition to reports of a food scarcity, bloodshed and humanitarian disaster, the war obtained attention internationally.3 

Armed conflicts are complex, unpredictable and multifaceted events that result in a great deal of death and disability globally, 
as well as the destruction of families, communities and the social infrastructure that underpins health systems.4 The depletion 
of resources, access to health care and general disruption to everyday life during times of armed conflict create excess stress 
and burdens, which increase deaths.5
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Chronic diseases are defined as medical conditions that persist for three months or longer, progressing slowly over an 
extended period of time.6 Chronic diseases like heart disease, diabetes mellitus, cancer, stroke, hypertension, respiratory 
diseases, oral diseases, arthritis and obesity can lead to a reduced quality of life. In addition, it also causes long-term 
disability, hospitalization and death.7,8

For example, armed conflict can cause delays in ART and HIV treatment access because it interrupts health care 
systems. The potential outcomes include the development of drug resistance, increased illness and, ultimately, mortality. 
This might be due to a lack of infrastructure, insufficient drug supply, hazardous travel circumstances, or relocation 
brought on by violence or house damage.9

The delivery of health services, continuity of treatment and the provision of appropriate care for patients with NCDs 
have all been made more difficult as a result of the rise in targeted attacks on medical facilities and medical personnel in 
conflict-ridden areas.10 Delays in care and treatment may result in poorly managed health issues, possible consequences 
and much comorbidity. Chronic illnesses require ongoing care, coordination and treatment.11

Achieving adequate glycaemic control might be challenging if a drug regimen is interrupted during therapy, as could 
happen in diabetes mellitus. Interruptions in treatment can lead to the formation of disorders including diabetes 
microangiopathy (retinopathy, nephropathy and neuropathy) and also raise the risk of diabetic complications.12 On the 
other side, stopping or interrupting antiretroviral medication might lead to clinical advancement, drug resistance, 
immunological decompensation, viral rebound and drug resistance.13

The study conducted in Kenya stated that among 1605 study participants, the prevalence of treatment interruption was 
71% and similarly the study conducted in Yemen stated that the prevalence of armed conflict induced treatment 
interruption is 8.4% among DM patients.14,15 Even though different African countries have stated the prevalence of 
treatment interruption in conflict setting areas, there is limited information. Therefore, the purpose of this study was to 
evaluate how armed conflict affected the interruption of treatment for patients with chronic illnesses in North Wollo and 
Waghimra zone hospitals in the Amhara region.

The study finding may be helpful in providing preliminary information for an interventional program. In addition, 
little is known about the optimal health sector response to chronic diseases in poor, post-conflict countries. As 
a consequence, the findings of this study can serve as a baseline for other studies that are relevant to it and they will 
create baseline data about the effect of armed conflict on treatment interruption among patients with chronic diseases.

Methods
Study Area
This study was conduct at North Wollo and Waghimra zone hospitals. North Wollo zone and Waghimra zone are found in 
Amhara regional state with the capital city of Woldia which is 521 km away from Addis Ababa and 360 km 
from Bahirdar. In these two zones there are around seven governmental hospitals: Mersa Primary Hospital, Meket 
Primary Hospital, Kobo Primary Hospital, Kone Primary Hospital, Lalibela General Hospital, Tefera Hailu Memorial 
Hospital and Woldia Comprehensive Specialized Hospital.

Study Design and Study Population
A hospital-based mixed cross sectional study design was conducted. Study populations were those chronic disease 
patients in the North Wollo and Waghimra zone hospitals who were present during the data collection period. Since this 
study aim was to assess the prevalence of armed conflict induced treatment interruption, its outcome and associated 
factors, we recruited those participants who had follow up before the war and came to chronic OPD during the data 
collection period. Among those chronic disease patients newly diagnosed (after war) patients and mentally ill patients 
were excluded from the study, respectively.

Sample Size Determination and Sampling Techniques
The sample size was determined by using a single population proportion formula by assuming a 5% margin of error, and 
a proportion (p) of 50% and 95% confidence interval and 5% non-response rate. Since there were fewer than 10,000 
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patients with chronic diseases overall, the adjustment formula was employed, and the 5% non-response rate was also 
taken into account. Based on this the actual sample size was 399.

Mersa Primary Hospital, Meket Primary Hospital, Kobo Primary Hospital, Lalibela General Hospital, Tefera Hailu 
Memorial Hospital and Woldia Comprehensive Specialized Hospital were chosen among the governmental hospitals in 
the North Wollo and Waghimra zone. Following a list of all chronic illness patients (including those with diabetes, heart 
disease, HIV/AIDS and hypertension), the entire sample size was proportionally divided among the populations of each 
institution (ie n×total population of sources in each hospital/total population of sources over the whole research region). 
The appropriate sample size was enrolled using the consecutive sampling procedure.

Measurement
Quantitative data were collected through kobo toolbox application. A checklist consisting of socio-demographic, personal and 
other possible information adopted from different literature had been used. Focus group discussions and a questionnaire about 
chronic disease and the effects of war, which included questions about displacement, the death of a relative and home 
destruction, were used to gather qualitative data. Patients who visited the hospital during the war as well as health care 
professionals were also asked to respond. Patients with chronic diseases who were comparable to the research population but 
were excluded from the actual study were used as pre-test subjects for the questionnaire. For one day, data collectors received 
instruction on the study’s goal and data gathering methods.

Data Management and Analysis
Every day, the collected data were examined for completeness. Disclosure of the identities or any other personal information 
ensured confidentiality. Before data entry began, questions that were not completed were removed. Epi Info software version 
4.2.0.0 was used to validate, code and input the data before it was exported and analysed using SPSS software version 24. 
Frequencies and percentages from the data displayed in the tables and graphs were utilized. The quantitative data were 
described using the mean, SD and 95% CI. The relationship was assessed using multiple logistic regressions, and thematic 
analysis was used to analyse the qualitative data.

Results
Socio-Demographic Characteristics
A total of 399 questionnaires were distributed through kobo toolbox application to the study participants with 
a response rate of 99.2% (396). From the total of 396 respondents, 204 (51.1%) were female and 192 (48.1%) were 
in the age range between 20 and 86 years. The mean ages of the participants were 48.36 ± 14.0 years. Study 
participants from Lalibela General Hospital constituted the largest proportion, 100 (25.3%), of the study population. 
With respect to their marital status, the majority 236 (59.6) of the respondents were married and 52 (13.1%) of the 
participants were single (Table 1).

Personal Information of the Study Participants
Among all those who took part in the research (396), 126 (31.8%) patients live with HIV/AIDS, 121 (30.6%) patients 
with diagnosed hypertension, 91 (23.0%) diagnosed diabetes mellitus and 20 (5.1%) of the participants diagnosed 
congestive heart failure. Likewise, 24 (5.22%) of the patients were diagnosed with comorbid disease like 0.3% diagnosed 
with CHF and HTN, and 4.3% of the patients diagnosed DM and HTN. The mean duration of the disease was 4 years 
(SD: 4 years), in the range between 0.83 and 22 years (Table 2).

Availability of Health Service During the War
The patients were questioned regarding the availability of health service during the war. The result showed that 59.1% 
answered that there was no health service during the war and 40.9% answered that there was available health service 
during the war. Among 234 (59.1%) study participants, 105 (26.5%) of the participants had follow up at the time of the 
war and 57 (14.4%) of the participants had no follow up during the war.
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Availability of Medication During the War
Among the total study participants, 149 (37.6%) stated that there was medication during the war and 247 (62.4%) stated that 
there was no treatment during the war. Among the total participants, 140 (35.4) had taken their medications regularly (Table 2).

Table 1 Socio-Demographic Characteristics of Study Participants at North Wollo 
and Wagehemra Zone Hospitals (n=396)

Variables Category Frequency Percentage

Gender Female 204 51.5

Male 192 48.5

Marital status Married 236 59.6

Single 52 13.1

Separated 28 7.1

Widowed 45 11.4

Divorced 35 8.8

Educational status Illiterate 163 41.2

Read and write 72 18.2

Primary 61 15.4

Secondary 59 14.9

Higher 40 10.1

Occupation Daily labour 35 8.8

Farmer 139 35.1

Governmental employee 41 10.4

Non-governmental employee 117 29.5

Other 64 16.2

Table 2 Personal Information of Chronic Disease Patients (n=396)

Variables Category Frequency Percentage

Disease type CHF 21 5.3

HTN 128 32.3

DM 107 27.0

HIV/AIDS 128 32.3

Other 12 3.0

Duration of the disease (years) 1–5 305 77.1

6–10 54 13.4

11–15 28 7.1

16–20 8 2.1

>20 1 0.3

(Continued)
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Treatment Interruption Prevalence and Outcome
Among the study participants, 64.6% (95% CI: 0.00–0.009) did not take their treatment, 21.35% stated that they had 
stopped all their treatments for 1-month duration, 22.1% had stopped all their medications for 2 months, 14.1% for 3 
months, 5.8% for 4 months and 1.3% for 5 months. Among 64.6% patients who had their treatment interrupted, 42.9% 
developed negative consequences related to treatment interruption and the rest 21.7% did not develop any negative 
consequences (Figure 1).

Factors Associated with Armed Conflict Induced Treatment Interruption
Findings from the binary logistic regression analysis noted that treatment interruption is significantly associated with 
being a farmer (p value: 0.002, OR: 3.116, 95% CI, 1.364–8.688), service availability (p value: 0.028, OR: 0.2, 95% CI: 
0.048–0.839), follow up status and perceived high stress (p value; 0.02, OR; 0.95, 95% CI, 0.021–0.424). However, in 
the multivariable logistic regression analysis, only health service availability and perceived high stress (AOR: 4.724, 
95% CI, 2.175–10.262) remained significantly associated with increased occurrence of treatment interruption.

Figure 1 Prevalence of treatment interruption among chronic disease patients in North Wollo and Wagemra zone hospitals (n=256).

Table 2 (Continued). 

Variables Category Frequency Percentage

Access to health care Yes 162 40.9

No 234 59.1

Medication availability Yes 149 37.6

No 247 62.4

Follow up status (n=162) Yes 105 26.5

No 57 14.4
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Poor Availability of Health Service Related to War
Even though there was no health care service during the time, the drugs collected through different means were 
distributed for the participants by the health care workers who were there during the time. The condition was 
described as:

… When arriving at the hospital there was nothing to get service, unfortunately I had got health care worker and he gave me 
some medications. But I was not comfortable with them and asked repeatedly about the correctness of the drug. He clearly 
described about the drug type. (Participant 1) 

We couldn’t get medications in hospital due to poor service availability even if medications were available in some private pharmacy 
but we couldn’t buy it due to increased price of medication it was so expensive related to previous price … (Participant 2) 

The reason behind for treatment interruption was mentioned by some of the participants:

… during the conflict there was no one who could help me to get to the hospital and there was no transportation. I also heard 
people were taking drugs out of the hospitals pharmacy without the doctor’s permission so I did not want to take unprescribed 
medication so I chose to stay at home. (Participant 3) 

Another participant stated:

I visited the hospital to be treated but I didn’t get any help and there was no insulin by the time. So I started to ask in the private 
pharmacies but I could not find any. (Participant 4) 

War and Treatment Interruption Outcome
One participant explained his lived experience regarding the outcome of treatment interruption:

… because I run out of medication for my pressure I started using herbal medicine like Garlic, honey “Feto”, Black Cumin 
which I heard they are important for health from some medias. And as it is known hypertension is a killer so I do not think 
I would develop complication. Those herbal medicines helped me to stay healthy. (Participant 5) 

Other participants stated:

I had headache, fatigue and visual problem … (Participant 6) 

There were patients who died due to many factors one to be listed was medication unavailability; some patients came with 
complications for example paralysis and high viral load which was assessed immediately after the war. There were 21 patients 
with high viral load which was many comparing to past … (Participant 7) 

Another participant stated that:

… stroke was one of the complications which were found among few patients … (Participant 12) 

Other participants explained:

… all most all patients had good clinical outcome except one female patient who develop Steven Johnson syndrome … 
(Participant 13) 

Among the study participants one of the participants said that:

because of medication unavailability, I was developed infections on my legs and I was unable to walk from one place to the 
other. (Participant 8) 

Another participant tells us:

… because of treatment interruption, she lost her child because of abortion and she lost her husband. (Participant 9) 
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A health care professional who was working at an ART clinic stated that:

… patients switch their treatment regimen from 1st line to 2nd line and vice versa in addition 9 patients among patients with 
ART died because of medication unavailability. (Health care professional 1) 

Discussion
This study assessed the prevalence of armed conflict induced treatment interruption among chronic disease patients and the 
treatment interruption outcome as well as associated factors related to treatment interruption. Around 399 participants were 
involved in the study. The prevalence of armed conflict induced treatment interruption among chronic disease patients was 64.6%.

The prevalence of armed conflict induced treatment interruption among DM and HIV/AIDS patients was almost 
similar, which is 19.7% and 19.4% respectively. Compared with other studies, our finding is higher than that of 8.4% in 
Yemen which is a cross sectional study conducted to assess the effect of war on diabetes control.15

However, the finding is lower than a study done in Nairobi, Kenya (71%) which was conducted on the effect of war 
on treatment interruption among HIV/AIDS patients.14 This may be due to difference in sample size. Compared with the 
study conducted in Congo 7.57% of prevalence of ART interruption which is lower than our finding, the sample size may 
be the cause of the variation.16

The study revealed that more than half of the participants (59.1%) did not get access to health care which is due to 
lack of transportation, lack of available medication and displacement of hospital staff, which is supported by the studies 
conducted in Congo and Sarajevans as the study stated that armed conflict causes poor health care services to many 
populations which is due to distance and insecurity and drug supply chain interruptions; in addition to this, lack of 
transportation options can significantly hinder access to care.9,16,17

In this study 42.9% participants developed negative consequences related to treatment interruption. As the study 
showed that treatment interruption affects physiological like mortality, develop complications like stroke, hypoglycae
mia, infections and generalized symptoms, psychological, due to discontinuation of the medications they feel like they 
died early and had stress, economic and social conditions of the participant. This finding supported by the study 
conducted in Sarajevans which stated that, nearly half of the subjects18 reported hypoglycaemic attacks, two patients 
were hospitalized because of hypoglycaemic coma and 10 reported severe attacks requiring medical intervention.17

Regarding the pattern of treatment interruption this study showed that some participants switch their medications 
from first line to second line and vice versa; in addition they take their neighbours' medications which might cause drug 
resistance. This finding is supported by the study conducted in South Africa which stated that conflict-related unplanned 
treatment interruptions in ART have negative effects on HIV treatment interruption outcomes including increased 
morbidity and mortality, as well as development of drug resistance with serious implications for future treatment.18

Male gender was associated with 1.37 times greater odds of treatment interruption (95% CI, 1.07–1.76), and travel 
times of three or more hours were associated with 1.86 times greater odds of treatment interruption compared to the 
referent group (95% CI, 1.28–2.71) in the Nairobi study. Travel time to clinic and length of time on ART are also factors 
associated with treatment interruptions. While travel distance to the clinic and the length of time on ART were factors 
leading to treatment interruptions in our research, they were also factors in the Nairobi trial. Gender, however, was not 
substantially linked with treatment interruption.

Our study showed that some participants lost their family member due to treatment interruption. This finding is 
supported by the study conducted in Yemen which stated that 10% of the participants had lost a 1st or 2nd degree relative 
from war induced treatment interruption.15

Strength and Limitation of the Study
Our study’s strength was the use of both quantitative and qualitative study approaches. As a shortcoming, it did not 
evaluate the research participant’s pre-war setting or the absence of comparable unaffected groups. As a result, it did not 
compare the health care delivery system in pre- and post-war environments. Due to facility damage from the conflict, it 
was also challenging to get data from various offices.
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Conclusion
This study aimed to assess the prevalence of armed conflict induced treatment interruption and its outcome and 
associated factors. It was discovered that armed conflict increased the prevalence of treatment interruption; it was high 
(64.6% or 264) among 399 study participants. Poor access to health care, medication unavailability, lack of transportation 
and lack of follow up are the variable identified as factors which increase the treatment interruption prevalence related to 
armed conflict. Furthermore, treatment interruption has poor outcome which results in morbidity, mortality, lifelong 
complications, disability, psychological and economic impact. Therefore, all concerned bodies like governmental or non- 
governmental institutions make policies and programs to support the unique needs of conflict-affected individuals in 
North Wollo and Waghimra zone hospitals that address barriers to treatment and care. North Wollo and Waghimra zone 
hospitals should provide psychosocial support for individuals who were affected by conflict and health care professionals 
should initiate a treatment regime for those who interrupt their medication related to conflict.
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