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					Abstract  

					Background: Medication non-adherence remains a major obstacle in schizophrenia management. In resource-  

					limited settings such as Nigeria, mobile health strategies like short message service (SMS) reminders present a  

					practical and low-cost intervention to improve adherence. This study aimed to evaluate the effect of SMS reminders  

					on medication adherence among patients with schizophrenia at a tertiary hospital in Nigeria.  

					Methodology: A24-week quasi-experimental study was conducted among 300 outpatients, randomly assigned using  

					computer-generated random numbers to an intervention group (n=150) that received daily SMS reminders and bi-  

					weekly motivational messages, or a control group (n=150) that received usual care. Adherence was measured using  

					the Morisky Medication Adherence Scale (MMAS-8) at baseline, 12 weeks, and 24 weeks. Statistical analyses  

					included descriptive and inferential methods.  

					Results: All 300 participants completed the study (0% attrition). Mean adherence scores in the intervention group  

					increased significantly from 4.6 (±1.3) to 7.1 (±0.9) (p < 0.001), while the control group showed negligible  

					improvement (4.7 ±1.2 to 5.0 ±1.2; p = 0.59). High adherence was attained by 74.7% (n = 112) of the intervention  

					group compared to 32.7% (n = 49) of controls (p < 0.001). A significant group × time interaction effect was found  

					(F = 122.7, p < 0.001). Logistic regression identified SMS intervention as a strong independent predictor of high  

					adherence (AOR = 5.82; 95% CI: 3.45–9.81).  

					Conclusion: SMS reminders significantly enhanced medication adherence among schizophrenia patients in a low-  

					resource setting. Incorporating such digital tools into standard care may greatly improve treatment outcomes.  
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					Introduction  

					Schizophrenia is a severe, chronic mental disorder characterized by disturbances in thought, perception,  

					and behavior, often requiring long-term antipsychotic medication for stabilization and relapse prevention.  

					However, medication non-adherence remains one of the most persistent challenges in schizophrenia  

					management, with global estimates ranging between 40–60% [1,2]. Non-adherence contributes to relapse,  

					re-hospitalization, poor social functioning, increased suicide risk, and higher healthcare costs [3–5].  

					In Nigeria, as in many low- and middle-income countries (LMICs), adherence rates are particularly poor  

					due to stigma, low health literacy, poor doctor-patient communication, irregular clinic attendance, and  

					limited resources [6,7]. A study in South-West Nigeria found that nearly two-thirds of patients with  

					schizophrenia demonstrated poor adherence to prescribed medications [8]. Similarly, studies in Ghana and  

					Kenya have reported adherence levels below 50% [9,10].  

					Digital health interventions offer innovative strategies to tackle this problem. With mobile phone  

					penetration exceeding 90% in Nigeria [11], SMS-based interventions provide a scalable, low-cost method  

					of enhancing adherence. Previous studies in chronic conditions like HIV, diabetes, and hypertension in sub-  

					Saharan Africa have demonstrated improved adherence outcomes with SMS reminders [12–15].  

					In psychiatry, SMS interventions have shown promise in improving medication adherence, clinic  

					attendance, and symptom monitoring in schizophrenia patients in high-income countries [16–18].  

					However, evidence from LMICs, particularly in sub-Saharan Africa, remains limited, despite the high  

					burden of non-adherence and growing mobile phone access.  

					The Morisky Medication Adherence Scale-8 (MMAS-8) was selected for this study due to its brevity, ease  

					of administration, and validation in diverse populations, including in low-resource settings. While self-  

					report tools like the MMAS-8 are subject to recall and social desirability bias, they remain a practical and  

					widely accepted method for assessing adherence in large-scale, community-based studies where objective  

					measures are often logistically and financially challenging.  

					This study, therefore, investigated the effect of electronic SMS reminders on medication adherence among  

					schizophrenia patients attending the psychiatric outpatient clinic at Ahmadu Bello University Teaching  

					Hospital (ABUTH), Zaria, over a 24-week period. We hypothesized that SMS reminders would  

					significantly improve medication adherence compared to standard care.  

					Materials and Methods  

					Study participants and area  

					The study population consisted of stable adult schizophrenia patients aged 18 years and above attending  

					the psychiatric outpatient clinic of Ahmadu Bello University Teaching Hospital (ABUTH), Shika-Zaria, in  

					Kaduna State, Northwest Nigeria.  

					Study Design and Setting  

					A quasi-experimental study with intervention and control groups was conducted at the ABUTH Psychiatry  

					Outpatient Clinic, Zaria, between January and June 2024.  

					Inclusion criteria  

					Adults aged 18 years and above with a DSM-5 diagnosis of schizophrenia, stable on oral antipsychotics,  

					owning a mobile phone, and providing informed consent.  

					Exclusion criteria  

					Severe cognitive impairment, co-morbid substance use disorder, or inability to read/understand SMS  

					(English or Hausa Languages).  

					Sample Size Determination  
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					Using G*Power (effect size = 0.5, α = 0.05, power = 0.8), the minimum required sample size was 128.  

					Allowing for attrition, 300 patients were recruited (150 per group).  

					Randomization and Allocation  

					Eligible participants were randomly assigned to either the intervention or control group using a computer-  

					generated random number sequence. Allocation was concealed until after baseline assessments were  

					completed.  

					Intervention  

					The intervention group received daily SMS reminders (in English or Hausa) to take their medications, plus  

					motivational messages twice weekly for 24 weeks. The control group received routine care.  

					Outcome Measure  

					The primary outcome was the change in MMAS-8 scores (continuous variable) over 24 weeks, while the  

					secondary outcomes were the proportion of adherent vs non-adherent patients (dichotomised), predictors  

					of adherence improvement, and relapse/clinic default rates.  

					Instruments for the Study  

					Sociodemographic Questionnaire: Key variables included gender, age, marital status, rank, and other  

					sociodemographic variables.  

					Morisky Medication Adherence Scale − 8 items (MMAS-8):  

					The MMAS-8 is a structured self-report tool developed by Morisky et al. 2008 [19] to assess medication-  

					taking behaviour. It contains 8 items: seven yes/no questions and one 5-point Likert-scale item, with total  

					scores ranging from 0 to 8.  

					Scoring interpretation: High adherence: 8, Medium adherence: 6 to <8, Low adherence: <6  

					Procedure  

					Sociodemographic and clinical information were collected using a structured questionnaire. Medication  

					adherence was assessed using the 8-item Morisky Medication Adherence Scale (MMAS-8) at baseline. For  

					24 weeks, the intervention group received automated SMS reminders (short, simple text in English or  

					Hausa) once daily at a fixed time aligned with their prescribed medication schedule. Messages included  

					motivational content and reminders such as "Please remember to take your medication today. It keeps you  

					healthy." Both groups were assessed at baseline, 12 weeks, and 24 weeks using the MMAS-8. Adherence  

					scores and psychiatric clinical stability (using clinic attendance and reported relapse episodes) were  

					monitored. The study took place between January 2, 2025 and June 2, 2025. To mitigate self-report bias,  

					participants were assured of confidentiality and encouraged to respond honestly. Data was collected in a  

					private setting.  

					Ethical Consideration  

					The study procedures were reviewed and approved by the Health Research Ethics Committee of Ahmadu  

					Bello University Teaching Hospital, Shika-Zaria (Ref: ABUTHZ/HREC/F61/2024, issued December 30,  

					2024). Informed written consent was obtained from all participants prior to their inclusion in the study.  

					Confidentiality and anonymity of participants were maintained throughout the research process (identifiers  

					such as names, employee IDs, email addresses, phone numbers, etc. were excluded from the data).  

					Participants were duly informed that they could withdraw from the study at any time without any  

					consequences.  
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					Data Analysis  

					IBM Statistical Product and Service Solutions (SPSS) v29 was used. Descriptive statistics summarized  

					baseline characteristics. Between-group differences were tested with Chi-square and t-tests. Repeated  

					measures ANOVA assessed group × time effects. Logistic regression identified predictors of high  

					adherence. p < 0.05 was considered significant.  

					Results  

					As shown in Table 1, there were no statistically significant differences in the baseline sociodemographic  

					characteristics (age, gender, marital status, education, duration of illness) between the intervention and  

					control groups (all p-values > 0.05), confirming that the groups were well-matched and comparable at the  

					outset of the study.  

					All 300 participants (100%) completed the 24-week study, resulting in no attrition.  

					Table 2 illustrates the primary outcome of medication adherence over time. At baseline, both groups had  

					similar low mean MMAS-8 scores (Intervention: 4.62 ± 1.28 vs. Control: 4.70 ± 1.24; t-test p=0.59). A  

					dramatic divergence began at the first follow-up. By week 12, the intervention group's mean adherence  

					score had increased significantly to 6.48 ± 1.10, while the control group showed only a marginal  

					improvement to 4.96 ± 1.18 (p < 0.001). The mean difference at week 12 was 1.52 (95% CI: 1.22–1.82).  

					This positive trend continued in the intervention group, reaching a mean score of 7.12 ± 0.94 at week 24,  

					indicating high adherence. In stark contrast, the control group's mean score remained essentially unchanged  

					at 5.02 ± 1.22 (p < 0.001 compared to intervention). The mean difference at week 24 was 2.10 (95% CI:  

					1.82–2.38).  

					The Repeated Measures ANOVA (Table 3) statistically validates this visual divergence. It revealed  

					significant main effects for both time (F=145.8, p<0.001) and group (F=180.2, p<0.001). Crucially, the  

					highly significant time × group interaction effect (F=122.7, p<0.001) confirms that the improvement in  

					adherence scores over the 24 weeks was fundamentally driven by the SMS intervention, not merely by the  

					passage of time or standard care.  

					Table 4 categorizes the adherence levels at the study's endpoint. It shows that a vast majority of the  

					intervention group (74.7%) achieved "high adherence," compared to only one-third (32.7%) of the control  

					group. Conversely, the proportion of patients with "low adherence" was nearly five times higher in the  

					control group (31.3%) than in the intervention group (6.6%) (χ² = 58.6, p < 0.001).  

					Finally, Table 5 presents a logistic regression model identifying predictors of achieving high adherence.  

					After adjusting for age, gender, and duration of illness, the analysis demonstrated that receiving the SMS  

					intervention was the only statistically significant independent predictor. Participants in the intervention  

					group were nearly six times more likely to achieve high adherence than those in the control group (Adjusted  

					OR = 5.82; 95% CI: 3.45–9.81; p < 0.001).  

					Table 1: Baseline Sociodemographic Characteristics of Participants (N = 300)  

					Variable  

					Intervention (n = 150) Control (n = 150) χ² / t-test p-value  

					Age, mean (SD)  

					Male, n (%)  

					Married, n (%)  

					35.8 (8.2)  

					82 (54.7)  

					97 (64.7)  

					36.4 (7.9)  

					85 (56.7)  

					101 (67.3)  

					111 (74.0)  

					8.9 (3.2)  

					t = 0.63 0.53  

					χ² = 0.09 0.77  

					χ² = 0.21 0.65  

					χ² = 0.14 0.71  

					t = 0.78 0.44  

					Secondary education or higher, n (%) 108 (72.0)  

					Duration of illness (years), mean (SD) 8.6 (3.5)  
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					Table 2: Mean MMAS-8 Adherence Scores Over 24 Weeks by Group  

					Time  

					Point  

					Intervention (n = 150) Mean Control (n = 150) Mean Mean Difference (95%  

					p-  

					value  

					t-test  

					(SD)  

					(SD)  

					CI)  

					Baseline  

					Week 12  

					Week 24  

					4.62 (1.28)  

					6.48 (1.10)  

					7.12 (0.94)  

					4.70 (1.24)  

					4.96 (1.18)  

					5.02 (1.22)  

					−0.08 (−0.38 to 0.22)  

					1.52 (1.22 to 1.82)  

					2.10 (1.82 to 2.38)  

					0.53 0.59  

					10.67 <0.001  

					15.38 <0.001  

					Table 3: Repeated Measures ANOVA for MMAS-8 Adherence Scores  

					Source  

					df  

					F

					p-value  

					<0.001  

					<0.001  

					<0.001  

					Partial η²  

					0.49  

					Time (Baseline–24wks)  

					2

					145.8  

					180.2  

					122.7  

					Group (Intervention vs Control) 1  

					Time × Group Interaction  

					0.55  

					2

					0.45  

					Table 4: Distribution of Adherence Categories at Week 24 (Chi-square Test)  

					Adherence Category (MMAS-8) Intervention (n = 150) Control (n = 150) Total (N = 300) χ²  

					p-value  

					High adherence  

					Medium adherence  

					Low adherence  

					112 (74.7%)  

					28 (18.7%)  

					10 (6.6%)  

					49 (32.7%)  

					54 (36.0%)  

					47 (31.3%)  

					161 (53.7%)  

					82 (27.3%)  

					57 (19.0%)  

					58.6 <0.001  

					Table 5: Logistic Regression Predicting High Medication Adherence at Week 24  

					Predictor  

					Adjusted OR  

					95% CI  

					p-value  

					<0.001  

					0.44  

					SMS intervention (yes vs no)  

					Age (<40 vs ≥40 yrs)  

					Male gender  

					5.82  

					3.45 – 9.81  

					0.72 – 2.11  

					0.64 – 1.85  

					0.81 – 2.28  

					1.23  

					1.09  

					0.75  

					Duration of illness (<10 yrs)  

					1.36  

					0.24  

					Discussion  

					This quasi-experimental study provides compelling evidence that a simple, low-cost intervention comprising daily  

					SMS reminders and bi-weekly motivational messages can significantly improve medication adherence among  

					patients with schizophrenia in Northern Nigeria. The intervention group demonstrated a substantial and sustained  

					increase in mean MMAS-8 scores, with the vast majority achieving high adherence by the end of the 24-week study  

					period. The improvement was both statistically significant and clinically meaningful, moving the average participant  

					from low to high adherence, a change associated with reduced relapse risk and improved functional outcomes. These  

					findings have important implications for managing schizophrenia in resource-constrained settings.  

					Our results are consistent with a growing body of literature from Nigeria and across sub-Saharan Africa that  

					underscores the efficacy of mHealth strategies. A study among hypertensive patients in Katsina State, Nigeria, found  

					that SMS reminders significantly improved both medication adherence and blood pressure control [20]. In Ghana,  

					Opoku et al. conducted a systematic review of mHealth interventions for mental health and found preliminary  

					evidence supporting their role in improving adherence and appointment attendance [7]. Similarly, a study in South  

					Africa demonstrated that SMS reminders could effectively improve clinic attendance among psychiatric patients, a  
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					key correlate of medication adherence [21]. Our study strengthens this regional evidence base by providing robust,  

					quantitative data specifically on medication adherence for schizophrenia, a disorder with particularly high rates of  

					non-adherence.  

					Globally, this index findings align with research from high-income countries. Randomised controlled trials in the  

					United States and Europe have shown that SMS-based interventions can improve adherence to antipsychotic  

					medication and reduce relapse rates in patients with schizophrenia [16,17]. For instance, a study by Montes et al. in  

					Spain found that an SMS-based strategy was feasible and effective in enhancing adherence [8]. Furthermore, meta-  

					analyses from China and India have consolidated this global evidence, concluding that SMS reminders are an  

					effective intervention across various psychiatric conditions and cultural contexts [22,23].  

					The success of the intervention in our setting can likely be attributed to several factors. Firstly, the consistent daily  

					reminders served as an external cue to action, counteracting forgetfulness, which is a common barrier to adherence.  

					Secondly, the inclusion of motivational messaging twice weekly may have addressed intrinsic motivational deficits  

					often associated with schizophrenia, helping to reinforce the importance of adherence for long-term stability. Thirdly,  

					the cultural and linguistic adaptation of messages in both English and Hausa, the dominant local language, ensured  

					the intervention was accessible, acceptable, and relevant to the study population. This aligns with recommendations  

					by the World Health Organization on tailoring mHealth interventions to local contexts to maximize impact [12]. We  

					monitored for potential unintended effects such as message fatigue; however, no participant requested to stop the  

					messages or reported them as bothersome during the study period.  

					We acknowledged a number of limitations. Firstly, the use of a single center limits the generalisability of the findings.  

					Secondly, adherence was measured via a self-report scale (MMAS-8), which is susceptible to recall and social  

					desirability bias. The lack of objective measures like pill counts or plasma drug levels is a notable drawback. Thirdly,  

					participants were aware of their group allocation, potentially introducing performance bias (Hawthorne effect).  

					Future research should employ multi-center designs, incorporate objective adherence measures, and include a longer  

					follow-up period to assess the long-term sustainability of the intervention's effects. A formal cost-effectiveness  

					analysis would also be valuable to guide policy decisions.  

					The scalability and low cost of an SMS-based intervention are its most significant advantages for health systems in  

					LMICs like Nigeria. With mobile phone penetration exceeding 90% [11], such programmes can reach a vast majority  

					of the patient population without the need for expensive infrastructure or specialised personnel. The minimal cost of  

					automated SMS systems suggests high potential for cost-effectiveness and sustainability within existing healthcare  

					budgets. Integrating this tool into existing routine psychiatric care could serve as a force multiplier, potentially  

					reducing the high rates of relapse and re-hospitalisation associated with non-adherence, thereby decreasing the  

					overall burden on families and the healthcare system [3,4].  

					In conclusion, this study demonstrates that electronic SMS reminders are a highly effective, scalable, and feasible  

					intervention for significantly improving medication adherence among outpatients with schizophrenia in Northern  

					Nigeria. Given the devastating consequences of non-adherence, the widespread adoption of such digital tools should  

					be considered a public health priority. Integrating SMS reminder systems into the standard of care for chronic mental  

					illnesses could play a transformative role in improving clinical outcomes and quality of life for patients in Nigeria  

					and similar low-resource settings.  
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