ABSTRACT
Background
Poor ART adherence among under-five children remains a major public health challenge, contributing to treatment failure, drug resistance, and increased morbidity and mortality. Understanding the factors influencing adherence is essential for improving treatment outcomes.
Objective
The study aimed to assess factors associated with poor ART adherence among under-five children receiving antiretroviral therapy at Queen Elizabeth Central Hospital in Blantyre, Malawi.
Methods
A cross-sectional analytical study design was used among 132 caregiver–child pairs. Data were analysed using Stata. Descriptive statistics summarized participant characteristics and adherence levels. Chi-square tests assessed associations between independent variables and ART adherence, while multivariable logistic regression identified independent predictors of poor adherence. Statistical significance was set at p < 0.05 with 95% confidence intervals.
Results
Of the 132 children, 68.2% were adherent to ART while 31.8% were non-adherent. In multivariable analysis, significant predictors of poor ART adherence included caregiver age, marital status, ART knowledge, child vomiting, and distance to health facility. Caregivers aged 25–34 years had lower odds of poor adherence, while married and widowed caregivers had higher odds. Caregivers with ART knowledge and children living more than 5 km from the facility had higher odds of poor adherence.
Conclusion
Poor ART adherence among under-five children remains a significant concern. Both caregiver-related and health system factors play an important role in influencing adherence outcomes. Strengthening caregiver education, improving access to health facilities, and targeted adherence counselling are essential to improve ART adherence among under-five children.


























CHAPTER FOUR: RESULTS
4.1 Socio-demographic Characteristics of Study Participants 
This section presents the socio-demographic characteristics of the study participants. The characteristics described include child-related demographic factors, caregiver demographic factors, and selected socioeconomic characteristics. 
Table 1: socio-demographic characteristics of study participants (n = 132)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Child sex
	Male
	69
	52.3

	
	Female
	63
	47.7

	Child age category
	<1 year
	30
	22.7

	
	1–<3 years
	55
	41.7

	
	3–4 years
	28
	21.2

	
	4–5 years
	19
	14.4

	Caregiver age category
	<25 years
	59
	44.7

	
	25–34 years
	36
	27.3

	
	≥35 years
	37
	28.0

	Caregiver sex
	Male
	47
	35.6

	
	Female
	85
	64.4

	Marital status
	Single
	48
	36.4

	
	Married
	69
	52.3

	
	Widowed
	15
	11.4

	Caregiver education
	None
	48
	36.4

	
	Primary
	36
	27.3

	
	Secondary
	25
	18.9

	
	Tertiary
	23
	17.4

	Caregiver-child relationship
	Biological mother
	83
	62.9

	
	Non-biological caregiver
	49
	37.1

	Food security
	Not food secure
	83
	62.9

	
	Food secure
	49
	37.1

	Monthly income
	<100,000 MWK
	115
	87.1

	
	≥100,000 MWK
	17
	12.9


Table 1 presents the baseline characteristics of the respondents. A total of 132 caregivers of children under five years receiving antiretroviral therapy (ART) at Queen Elizabeth Central Hospital were included in the study.
Slightly more than half of the children were male, accounting for 69 (52.3%), while 63 (47.7%) were female. Regarding age distribution, the largest proportion of children were aged between 1 and less than 3 years, 55 (41.7%), followed by those aged below one year, 30 (22.7%). Children aged 3 to 4 years and 4 to 5 years accounted for 28 (21.2%) and 19 (14.4%), respectively.
In terms of caregiver age, most respondents were aged below 25 years, 59 (44.7%), followed by those aged 35 years and above, 37 (28.0%), while 36 (27.3%) were aged between 25 and 34 years. The majority of caregivers were female, 85 (64.4%), while 47 (35.6%) were male.
Regarding marital status, more than half of the caregivers were married, 69 (52.3%), followed by single caregivers, 48 (36.4%), and widowed caregivers, 15 (11.4%). Concerning educational level, 48 (36.4%) had no formal education, 36 (27.3%) had primary education, 25 (18.9%) had secondary education, and 23 (17.4%) had tertiary education.
In relation to caregiver-child relationship, most caregivers were biological mothers, 83 (62.9%), while 49 (37.1%) were non-biological caregivers.
Regarding socio-economic characteristics, the majority of households were not food secure, 83 (62.9%), while 49 (37.1%) reported being food secure. Most caregivers, 115 (87.1%), reported a monthly income below 100,000 Malawi Kwacha, while only 17 (12.9%) earned 100,000 Kwacha or more.
Overall, the study population was predominantly composed of young caregivers, mostly female, with low socio-economic status and moderate levels of education.
4.2 Level of ART Adherence Among Under-Five Children
This section presents the level of ART adherence among children under five years receiving antiretroviral therapy at Queen Elizabeth Central Hospital. Adherence status was assessed and categorized as adherent or non-adherent in order to determine the magnitude of poor adherence within the study population.
Table 2: Level of ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital (N = 132)
	Adherence status
	Frequency (n)
	Percentage (%)

	Adherent
	90
	68.2

	Non-adherent
	42
	31.8

	Total
	132
	100


Out of the 132 children receiving antiretroviral therapy (ART) at Queen Elizabeth Central Hospital, 90 were adherent to ART while 42 were classified as not adherent.
This represents an adherence level of 68.2% (90/132) and a poor adherence level of 31.8% (42/132) among under-five children receiving ART
4.3 Association Between Child-Related Factors and ART Adherence
This section examines the association between child-related factors and ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital. Child-related factors assessed included child sex, age category, duration on ART, ART regimen type, ART dosing frequency, ART side effects, and the effect of bitter taste on ART consumption. Chi-square tests were used to determine the association between these factors and ART adherence.




Table 3: Association between child-related factors and ART adherence among under-five children at Queen Elizabeth Central Hospital (N = 132)
	Variable
	Adherent n (%)
	Non-adherent n (%)
	χ²
	p-value

	Child sex
	
	
	2.29
	0.130

	Male
	43
	26
	
	

	Female
	47
	16
	
	

	Child age category
	
	
	4.50
	0.213

	<1 year
	23
	7
	
	

	1–<3 years
	40
	15
	
	

	3–4 years
	15
	13
	
	

	4–5 years
	12
	7
	
	

	Duration on ART
	
	
	12.76
	0.005

	<3 months
	56
	16
	
	

	3–6 months
	12
	7
	
	

	7–12 months
	13
	17
	
	

	>12 months
	9
	2
	
	

	ART regimen type
	
	
	2.55
	0.279

	First line
	63
	34
	
	

	Second line
	3
	0
	
	

	Not sure
	24
	8
	
	

	ART dosing frequency
	
	
	2.47
	0.292

	Once per day
	86
	40
	
	

	Twice per day
	4
	1
	
	

	Child ART side effects
	
	
	12.98
	0.005

	Nausea
	28
	8
	
	

	Vomiting
	33
	8
	
	

	Rash
	24
	25
	
	

	Other
	4
	1
	
	

	ART bitter taste affected consumption
	
	
	2.27
	0.132

	No
	52
	30
	
	

	Yes
	38
	12
	
	


Significance level: p < 0.05
Table 3 above presents the association between child-related factors and ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital.
There was no statistically significant association between child sex and ART adherence (χ² = 2.29, p = 0.130). Similarly, child age category was not significantly associated with adherence (χ² = 4.50, p = 0.213).
A statistically significant association was observed between duration on ART and adherence status (χ² = 12.76, p = 0.005). Children who had been on ART for 7–12 months had a relatively higher proportion of non-adherence compared to children in the other duration categories.
No significant association was found between ART regimen type and adherence (χ² = 2.55, p = 0.279). Likewise, ART dosing frequency was not significantly associated with adherence (χ² = 2.47, p = 0.292).
Child ART side effects were significantly associated with adherence (χ² = 12.98, p = 0.005). Children who experienced side effects, particularly rash, showed higher levels of non-adherence compared to those experiencing other side effects.
There was no statistically significant association between bitter taste affecting ART consumption and adherence (χ² = 2.27, p = 0.132).
Overall, the findings indicate that among the child-related factors examined, duration on ART and ART side effects were significantly associated with ART adherence. This suggests that treatment experience and medication-related adverse effects may influence adherence behaviour among under-five children. Child sex, age category, ART regimen type, dosing frequency, and bitter taste affecting consumption were not significantly associated with adherence in this study.

4.4 Association Between Caregiver-Related Factors and ART Adherence
This section presents the association between caregiver-related factors and ART adherence among under-five children receiving antiretroviral therapy at Queen Elizabeth Central Hospital. The caregiver-related factors assessed include socio-demographic characteristics, knowledge and beliefs about ART, psychosocial factors, caregiving practices, and access-related factors. Chi-square tests were used to determine the association between these factors and ART adherence status among the study participants.
Table 4: Association between caregiver-related factors and ART adherence among under-five children at Queen Elizabeth Central Hospital (N = 132)
	Variable
	Category
	Adherent (n)
	Non-adherent (n)
	χ²
	p-value

	Caregiver age category
	<25 years
	30
	29
	16.25
	<0.001*

	
	25–34 years
	32
	4
	
	

	
	≥35 years
	28
	9
	
	

	Caregiver sex
	Male
	35
	12
	1.33
	0.249

	
	Female
	55
	30
	
	

	Marital status
	Single
	40
	8
	8.41
	0.015*

	
	Married
	40
	29
	
	

	
	Widowed
	10
	5
	
	

	Caregiver education
	None
	29
	19
	2.12
	0.548

	
	Primary
	26
	10
	
	

	
	Secondary
	18
	7
	
	

	
	Tertiary
	17
	6
	
	

	Caregiver-child relationship
	Biological mother
	43
	28
	4.11
	0.043*

	
	Non-biological caregiver
	47
	14
	
	

	ART knowledge
	No knowledge
	71
	12
	31.06
	<0.001*

	
	Knowledgeable
	19
	30
	
	

	Knowledge of ART effectiveness
	Yes
	47
	27
	3.26
	0.196

	
	No
	31
	8
	
	

	
	Not sure
	12
	7
	
	

	Traditional medicine use
	Yes
	22
	8
	17.39
	<0.001*

	
	No
	23
	26
	
	

	
	Not sure
	45
	8
	
	

	ART reminder system
	Poor reminder
	42
	10
	6.27
	0.012*

	
	Good reminder
	48
	32
	
	

	Disclosure status
	Yes
	52
	15
	5.58
	0.018*

	
	No
	38
	27
	
	

	Faced discrimination
	Yes
	32
	9
	3.48
	0.176

	
	No
	37
	24
	
	

	
	Not sure
	21
	9
	
	

	Distance to facility
	<5 km
	38
	7
	8.32
	0.004*

	
	>5 km
	52
	35
	
	

	Means of transport
	Foot
	42
	22
	0.98
	0.806

	
	Bicycle
	29
	11
	
	

	
	Public transport
	13
	5
	
	

	
	Own car
	6
	4
	
	


* Statistically significant at p < 0.0
Table 4 presents the association between caregiver-related factors and ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital.
A statistically significant association was observed between caregiver age category and ART adherence (χ² = 16.25, p < 0.001). Children whose caregivers were aged 25–34 years had better adherence compared to those whose caregivers were younger than 25 years or aged 35 years and above.
Marital status was also significantly associated with adherence (χ² = 8.41, p = 0.015). In addition, caregiver-child relationship showed a significant association with ART adherence (χ² = 4.11, p = 0.043).
Caregiver ART knowledge was strongly associated with adherence (χ² = 31.06, p < 0.001). Furthermore, the practice of combining ART with traditional medicine was significantly associated with adherence status (χ² = 17.39, p < 0.001).
The use of ART reminder systems was significantly associated with adherence (χ² = 6.27, p = 0.012). Similarly, disclosure status was significantly associated with adherence (χ² = 5.58, p = 0.018), with adherence differing between caregivers who had disclosed and those who had not disclosed HIV status.
Distance to the health facility was also significantly associated with adherence (χ² = 8.32, p = 0.004). Children whose caregivers lived more than 5 km from the facility exhibited higher levels of non-adherence than those living closer to the facility.
However, caregiver sex (χ² = 1.33, p = 0.249), caregiver education level (χ² = 2.12, p = 0.548), knowledge of ART effectiveness (χ² = 3.26, p = 0.196), experienced discrimination (χ² = 3.48, p = 0.176), and means of transport to the facility (χ² = 0.98, p = 0.806) were not significantly associated with ART adherence.
Summary
Among caregiver-related factors, caregiver age category, marital status, caregiver-child relationship, ART knowledge, traditional medicine use, ART reminder systems, disclosure status, and distance to the health facility were significantly associated with ART adherence. In contrast, caregiver sex, education level, knowledge of ART effectiveness, discrimination, and means of transport showed no significant association with adherence.




4.5 Association Between Health System Factors and ART Adherence
This section presents the association between health system factors and ART adherence among under-five children receiving antiretroviral therapy at Queen Elizabeth Central Hospital. The factors assessed included waiting time at the health facility and healthcare provider respect towards caregivers. Chi-square tests were performed to determine whether these health system factors were associated with ART adherence.
Table 5: Association between health system factors and ART adherence among under-five children at Queen Elizabeth Central Hospital (N = 132)
	Variable
	Category
	Adherent n
	Non-adherent n
	χ²
	p-value

	Waiting time at facility
	Short/Moderate
	58
	15
	9.56
	0.002*

	
	Long wait
	32
	27
	
	

	Provider respect towards caregivers
	No
	51
	24
	0.003
	0.959

	
	Yes
	39
	18
	
	


* Significant at p < 0.05
Table 5 presents the association between health system factors and ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital.
A statistically significant association was observed between waiting time at the health facility and ART adherence (χ² = 9.56, p = 0.002). Children whose caregivers experienced long waiting times at the facility had a higher proportion of non-adherence compared to those whose caregivers reported short or moderate waiting times.
However, no statistically significant association was found between healthcare provider respect towards caregivers and ART adherence (χ² = 0.003, p = 0.959).
The findings indicate that waiting time is an important health system factor influencing ART adherence. Long waiting times may discourage caregivers from attending clinic appointments consistently and may negatively affect medication follow-up and adherence. In contrast, perceived provider respect was not associated with adherence in this study, suggesting that provider attitude alone did not significantly influence adherence outcomes among the participants.
4.6 Association Between Socioeconomic Factors and ART Adherence
This section presents the association between socioeconomic factors and ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital. The socioeconomic factors assessed were household income and food security status. Chi-square tests were performed to determine whether these factors were associated with ART adherence.
Table 6: Association between socioeconomic factors and ART adherence among under-five children at Queen Elizabeth Central Hospital (N = 132)
	Variable
	Category
	Adherent (n)
	Non-adherent (n)
	χ²
	p-value

	Monthly household income
	<100,000 MWK / Not sure
	77
	38
	0.62
	0.432

	
	>100,000 MWK
	13
	4
	
	

	Food security
	No
	52
	31
	3.15
	0.076

	
	Yes
	38
	11
	
	


Statistical significance set at p < 0.05
Table 6 presents the association between socioeconomic factors and ART adherence among under-five children receiving ART at Queen Elizabeth Central Hospital.
Monthly household income was not significantly associated with ART adherence (χ² = 0.62, p = 0.432). The distribution of adherence was similar among households with lower income levels and those with higher income levels.
Food security was also not significantly associated with ART adherence (χ² = 3.15, p = 0.076), although children from food-secure households tended to have a lower proportion of non-adherence compared to those from food-insecure households.

4.7 Multivariable Logistic Regression Analysis
This section presents the results of multivariable logistic regression analysis used to identify independent predictors of poor ART adherence among under-five children receiving antiretroviral therapy at Queen Elizabeth Central Hospital. Variables that were significant at bivariable analysis (p ≤ 0.05) were included in the final model. Both adjusted odds ratios (AORs) with 95% confidence intervals and p-values were used to determine statistical significance. A variable was considered statistically significant if the p-value was less than 0.05 and the 95% confidence interval did not include 1.
Table 7: Multivariable logistic regression of factors associated with poor ART adherence among under-five children at Queen Elizabeth Central Hospital (N = 132)
	Variable
	Category
	AOR
	95% CI
	p-value

	Child ART side effects
	Vomiting
	0.13
	0.02 – 0.81
	0.029*

	
	Rash
	1.17
	0.22 – 6.21
	0.855

	
	Other
	2.58
	0.10 – 68.52
	0.571

	Caregiver age
	25–34 years
	0.04
	0.005 – 0.278
	0.001*

	
	≥35 years
	0.30
	0.060 – 1.558
	0.154

	Marital status
	Married
	13.40
	2.23 – 80.64
	0.005*

	
	Widowed
	14.72
	1.23 – 176.28
	0.034*

	Caregiver-child relationship
	Biological mother (Yes)
	0.62
	0.15 – 2.50
	0.499

	ART knowledge
	Yes
	20.52
	4.57 – 92.15
	0.0001*

	Traditional medicine use
	No
	2.06
	0.44 – 9.56
	0.357

	
	Not sure
	0.57
	0.10 – 3.33
	0.529

	ART reminder system
	Good
	2.29
	0.50 – 10.58
	0.285

	Disclosure status
	Yes
	0.50
	0.16 – 1.60
	0.244

	Distance to facility
	>5 km
	4.13
	1.06 – 16.18
	0.041*

	Long waiting time
	Long wait
	1.78
	0.47 – 6.82
	0.398


* Statistically significant at p < 0.05 and CI not including 1.
A multivariable logistic regression model was fitted to determine independent predictors of poor ART adherence among under-five children. The model was statistically significant (LR χ² (15) = 82.79, p < 0.001), indicating that the included variables collectively explained variations in adherence status. The model had a pseudo-R² of 0.5037, suggesting a good explanatory power.
After adjusting for confounding factors, several variables remained statistically significant predictors of poor ART adherence. Children who experienced vomiting had lower odds of poor adherence compared to those who experienced nausea (AOR = 0.13, 95% CI: 0.02–0.81, p = 0.029). Caregiver age was also significantly associated with adherence, where caregivers aged 25–34 years had significantly lower odds of poor adherence compared to those below 25 years (AOR = 0.04, 95% CI: 0.005–0.278, p = 0.001).
Marital status was strongly associated with poor adherence, with children under married caregivers (AOR = 13.40, 95% CI: 2.23–80.64, p = 0.005) and widowed caregivers (AOR = 14.72, 95% CI: 1.23–176.28, p = 0.034) showing higher odds of poor adherence compared to those under single caregivers. Caregiver ART knowledge was also significantly associated with poor adherence (AOR = 20.52, 95% CI: 4.57–92.15, p = 0.0001). Additionally, children who lived more than 5 km from the health facility had higher odds of poor adherence compared to those living within 5 km (AOR = 4.13, 95% CI: 1.06–16.18, p = 0.041).
Other factors, including caregiver-child biological relationship, traditional medicine use, ART reminder system, disclosure status, and long waiting time, were not statistically significant predictors of poor ART adherence after adjustment.






CHAPTER FIVE: DISCUSSION
5.1 Introduction
This chapter presents the interpretation and discussion of the study findings on factors associated with poor ART adherence among under-five children at Queen Elizabeth Central Hospital in Blantyre, Malawi. The findings are discussed in relation to the study objectives and are compared with evidence from other similar studies. The discussion focuses on the level of ART adherence, child-related factors, caregiver-related factors, health system factors, socioeconomic factors, and the independent predictors of poor adherence identified in the multivariable analysis.
5.2 Level of ART adherence
The study found that out of 132 children, 90 (68.2%) were adherent to ART while 42 (31.8%) were non-adherent. This indicates that although the majority of children were adherent, a substantial proportion were still not adhering to treatment. This level of non-adherence remains a public health concern because poor adherence to ART is associated with virological failure, drug resistance, and increased morbidity and mortality among children living with HIV.
The adherence level observed in this study is comparable to findings from other studies conducted in similar settings in sub-Saharan Africa, where adherence rates among children range from moderate to high but remain below optimal levels required for sustained viral suppression [10,11]. Variations in adherence levels across studies may be attributed to differences in measurement methods, study populations, and health system support structures.
5.3 Child-related factors and ART adherence
The study found that several child-related factors were associated with ART adherence at the bivariate level. However, in the multivariable analysis, only child experiencing vomiting remained significantly associated with adherence. Interestingly, vomiting was associated with lower odds of poor adherence.
This finding may suggest that caregivers become more attentive to medication administration and seek clinical support when children experience noticeable side effects such as vomiting. It may also indicate that the presence of adverse effects increases caregiver engagement with health services, thereby improving adherence behaviors. Similar findings have been reported in other studies where observable side effects prompted increased caregiver vigilance and improved follow-up care [13].
However, this finding should be interpreted cautiously, as it may also reflect confounding factors or variability in reporting of side effects. Other child-related factors such as rash and other adverse effects were not significantly associated with adherence after adjustment, indicating that their influence may be mediated by caregiver and contextual factors.
5.4 Caregiver-related factors and ART adherence
Caregiver-related factors played a significant role in influencing ART adherence. Caregiver age, marital status, ART knowledge, and caregiver-child relationship were found to be important predictors in the multivariable model.
Caregivers aged 25–34 years had significantly lower odds of poor adherence compared to younger caregivers. This may be because caregivers in this age group are more stable, experienced, and better able to manage child health responsibilities, including medication administration and clinic attendance [12].
Marital status was also significantly associated with adherence, with married and widowed caregivers showing higher odds of poor adherence compared to single caregivers. This finding may reflect increased household responsibilities, economic strain, or psychosocial stress that limits consistent care provision. Similar associations between caregiver burden and poor pediatric adherence have been reported in other African studies [15].
ART knowledge was strongly associated with adherence. Surprisingly, caregivers with ART knowledge had higher odds of poor adherence. This unexpected finding may suggest that knowledge alone is not sufficient to ensure adherence, or it may reflect limitations in how knowledge was measured. It may also indicate a gap between theoretical knowledge and practical implementation of adherence behaviors, as documented in other studies where knowledge did not always translate into behavior change [7,12].
Other factors such as biological caregiving status were not significant predictors after adjustment, suggesting that emotional or biological connection alone may not be sufficient to ensure adherence without adequate support systems, education, and socioeconomic stability.
5.5 Health system factors and ART adherence
Among health system factors, distance to the health facility was significantly associated with ART adherence. Children who lived more than 5 km from the facility had higher odds of poor adherence. This finding highlights the importance of physical access to health services, as longer distances increase transport costs, travel time, and the likelihood of missed appointments or delayed drug refills [14].
Long waiting time was not significantly associated with adherence in the adjusted model, although it has been reported in other studies as a barrier to health service utilization. This may suggest that caregivers prioritize ART services despite waiting times due to the perceived importance of treatment for child survival.
5.6 Socioeconomic factors and ART adherence
Socioeconomic factors such as household income and food security were not significantly associated with ART adherence in the multivariable analysis. This suggests that adherence behavior in this population may be more strongly influenced by caregiver, child, and health system factors rather than direct economic status.
However, food security showed a weak association at the bivariate level, indicating that economic hardship may still play an indirect role in adherence outcomes. This is consistent with findings from previous studies showing that food insecurity can negatively affect ART adherence by worsening drug side effects and limiting caregiver capacity [11].
5.7 Independent predictors of poor ART adherence
The multivariable logistic regression identified the following independent predictors of poor ART adherence:
· Caregiver age (25–34 years protective against poor adherence) 
· Marital status (married and widowed caregivers at higher risk) 
· ART knowledge (associated with increased odds of poor adherence) 
· Distance greater than 5 km (increased risk of poor adherence) 
These findings suggest that ART adherence is influenced by a combination of demographic, behavioral, and structural factors rather than a single determinant. Improving adherence therefore requires a multi-sectoral approach that addresses caregiver education, psychosocial support, and improved access to health services.

















CHAPTER SIX: CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusion
This study assessed factors associated with poor ART adherence among under-five children at Queen Elizabeth Central Hospital in Blantyre, Malawi. The study found that although a majority of children were adherent to ART, a substantial proportion still experienced poor adherence.
The study concludes that ART adherence is influenced by multiple factors, including caregiver age, marital status, ART knowledge, child-related side effects (vomiting), and distance to health facility. Caregiver age and marital status were important demographic predictors, while ART knowledge showed a strong but unexpected association with poor adherence. Health system factors, particularly distance to the health facility, also played a significant role in determining adherence outcomes.
Overall, ART adherence among under-five children is shaped by a combination of caregiver characteristics, child experiences, and access-related barriers.
6.2 Recommendations
Based on the findings of the study, the following recommendations are made:
6.2.1 To health care providers
· Strengthen adherence counselling during ART clinic visits, with special focus on caregivers of younger and high-risk children. 
· Improve education sessions to ensure caregivers understand not only ART knowledge but also practical adherence strategies. 
· Provide targeted support to caregivers experiencing challenges such as long travel distances. 
6.2.2 To health facilities and program managers
· Improve access to ART services through decentralization or community-based drug distribution systems to reduce distance-related barriers. 
· Enhance follow-up mechanisms for caregivers who miss appointments. 
· Strengthen monitoring of adherence among children experiencing side effects such as vomiting. 
6.2.3 To policymakers
· Develop and support policies that improve accessibility of pediatric ART services in rural and peri-urban areas. 
· Integrate caregiver support programs into HIV care services to address social and household challenges affecting adherence. 
6.2.4 To future researchers
· Further studies should explore why ART knowledge was associated with poor adherence in this study. 
· Qualitative studies are recommended to better understand caregiver experiences and barriers to adherence.
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