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Abstract

Introduction—Stroke remains a global concern due to increasing lifespan, patterns of 

industrialization, adoption of harmful western diets, and an increasing prevalence of risk factors 

such as hypertension, obesity, and diabetes. We investigated an adopted novel self-management 

intervention, TargetEd mAnageMent Intervention (TEAM) to reduce modifiable stroke risk factors 

in Uganda.

Methods—A six-month, uncontrolled, prospective pilot study to establish feasibility, 

acceptability and preliminary efficacy of TEAM in Ugandans at high risk for stroke was 
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conducted. The primary outcome was change in systolic BP from baseline to 24-week follow-up. 

Secondary outcomes included change in diastolic BP, serum cholesterol, high and low density 

lipoprotein (HDL, LDL) and triglycerides.

Results—Mean (SD) baseline systolic BP was 162.9 (±25.6) mmHg while mean (SD) baseline 

diastolic BP was 99.1 (±13.8) mmHg. There was a significant reduction in mean baseline blood 

pressure of 163/98.8mmHg to blood pressure of 147.8/88.0 mmHg at 24 weeks, p=0.023. There 

were also significant reductions in the serum total cholesterol levels at 24 weeks with p=0.001.

Conclusion—Targeted training in self-management (TEAM) adapted to the Ugandan setting is 

feasible, highly acceptable to participants and appears to be associated with reduced blood 

pressure, improved lipid profiles and improved glucose control in diabetics.
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1.0 Introduction

Stroke is a neurological condition with a rapidly increasing burden in many low- and middle 

income countries (LMIC) and is associated with high fatality rates, high morbidity, years of 

suffering and disability for stroke survivors and families, as well as escalating costs (1-3). 

Worldwide in 2005, there were an estimated 16 million new strokes and 62 million stroke 

survivors (4, 5), with future rates expected to increase. While stroke is a growing concern 

globally, Africa is particularly hard-hit by stroke burden due to rapid growth in population 

size, expanding lifespan, patterns of industrialization, adoption of harmful western diets, and 

increasing prevalence of risk factors such as hypertension, obesity, and diabetes (6, 7). 

Approximately 8% of all first-ever strokes worldwide are in Africa (5, 8).

Importantly, recent work on stroke in Africa (9) projects a further increase of 10.8% incident 

of stroke cases and an increase of 9.6% in stroke survivors. Risk factors for stroke which 

were once rare in traditional African societies are unfortunately becoming a major public 

health problem (10). Western cultural adaptations such as sedentary lifestyle, use of tobacco 

and alcohol and high fat and cholesterol diet all elevate cumulative stroke risk (1). Increasing 

population age and urban migration are also associated with increased rates of stroke risk 

factors such as obesity and diabetes. In some Sub-Saharan African (SSA) countries such as 

Ghana, South Africa and Cameroon, stroke risk factors have reached epidemic proportions 

(11-13). In Uganda, the prevalence of hypertension in urban areas is 28.9%, and 25.8% in 

rural areas while it was 19.5% within the same study area (14, 15). Growing rates of 

hypertension, diabetes and other factors such as social stressors, coping styles, 

unemployment and health access issues may be further contributing to the stroke burden in 

Africa.

For individuals at risk for stroke (including those who have already survived a stroke), major 

areas of care include; (1) managing stroke risk factors/comorbid illness and treating medical 

complications, (2) training to enhance independence, (3) supporting psychosocial coping 

and adaptation, (4) promoting community reintegration, and (5) enhancing quality of life 
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(16). The American Heart Association (AHA) Guidelines (17) prioritize management of 

specific modifiable risk factors known to be disproportionately common in blacks, such as 

hypertension, diabetes, hyperlipidemia, smoking, alcohol use, obesity, and inactivity. Patient 

engagement with behavioral recommendations such as diet, exercise, and smoking cessation 

can be difficult (18). However, this can be addressed through self management training. Self-

management is a care approach that enables individuals to solve problems as they arise, 

practice new health behaviors, and gain emotional stability (19). Although a number of 

reports support self-management training for stroke survivors, (20, 21) there is limited data 

specific to SSA. Peer support may be a relatively low cost and yet effective way to engage 

minority or high-risk populations.(22, 23) This 6-month prospective study evaluated effects 

of a culturally adapted behavioral TargetEd MAnageMent Intervention (TEAM), in 16 

individuals at high risk for stroke. We hypothesized that the TEAM intervention would lead 

to stroke risk-factor reduction and improved health behaviors to minimize stroke risk.

2.0 Materials and Methods

2.1 Study population

The study population included 16 high stroke risk participants recruited from a sub-sample 

of 440 community participants enrolled in a larger cross-sectional survey of stroke 

knowledge and attitudes in greater Kampala, Uganda (15). The participants were invited to 

include a care partner, with whom they felt comfortable with, to attend the intervention 

sessions. Four peer dyads, who included two peer educators and their two care partners, 

were recruited and trained to deliver the TEAM intervention with the study nurses. The 

intervention development process has been described elsewhere (manuscript under review). 

The TEAM intervention was assessed for feasibility, acceptability, and fidelity, as well as 

preliminary efficacy for effects on biomarkers including blood pressure (BP), serum 

glycosylated hemoglobin (HbA1c), and lipid levels, as well as standardized assessment of 

health behaviors.

We recruited 8 individuals at risk for stroke and 8 individuals who had experienced stroke 

based on the following inclusion criteria; aged 18 or older, having at least two stroke risk 

factors (one risk factor must be BP >140/90mmHg) (24), or having had a stroke within the 

past 5 years, cognitively intact, and able to provide informed consent to study participation. 

Individuals with known sickle-cell disease were excluded. The study was approved by the 

local institutional review board (IRB).

2.2 Intervention

Similar to a previous self-management intervention model developed by these investigators, 

(25-27) TEAM is informed by principles of social cognitive theory. (28, 29) The TEAM 

approach uses peer dyads (patients who had a stroke or transient ischemic attack and their 

care partners) to provide support and model behaviors intended to reduce future stroke risk. 

Consistent with the focus on personal and social roles, the term “care partner” was used 

rather than “caregiver,” as is frequently seen in the stroke literature. Key components known 

to be critical for successful post-stroke care among stroke survivors including contents 

focused on patient and care partner needs, practice in problem-solving, and attention to 
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emotional and role management were utilized. The TargetEd MAnageMent (TEAM) 

intervention used in this study consisted of:

1. A 60-minute initial 1:1 session, in which the nurse educator and one of the peer 

dyad pairs met with the TEAM participant and his/her care partner, and included 

introductions, orientation, and logistic planning.

2. Six 60-minute group sessions with the 16 high-risk participants and 16 care 

partners were held approximately weekly after the initial session. These were 

divided into two groups of 16 per session (8 participants accompanied by his or 

her care partner). Group sessions were co-led by the nurse educator and a peer 

dyad, using a detailed curriculum with semiformal scripting.

3. Three brief (approximately 10-20 minutes) monthly telephone sessions were held 

between the nurse educator and the study participants over the next 3 months. 

These calls reinforced content from the group sessions, served as a behavioral 

model, provided social support, and facilitated linkage with other care providers. 

All TEAM participants continued in treatment with their regular medical care 

providers. Beyond follow-up research assessments at the same time points as 

TEAM, there was no interaction between the participants and the research team 

(see supplementary material in appendix).

2.3 Outcome Measures

The first objective was to establish feasibility of conducting TEAM in this Ugandan setting, 

including the ability to hire and train peer and nurse educators, enroll participants, and to 

develop a practical and culturally appropriate curriculum. The second objective was 

establishing the acceptability of TEAM to participants by assessing program attendance 

rates, drop outs, and any adverse effects. The third objective was to determine the 

preliminary efficacy of TEAM based on change in biomarkers and behavioral outcomes 

from baseline to 24-week follow-up. The primary outcome was change in systolic BP from 

baseline to 24-week follow-up. Secondary outcomes included change in diastolic BP, serum 

cholesterol, high and low density lipoprotein (HDL, LDL) and triglycerides. We also 

evaluated glycosylated hemoglobin (HbA1c) from baseline to 24 week follow up with a 

focus on individuals with known diabetes. Although the study followed participants for a 

relatively brief time and we did not expect to see substantial weight change overall, we 

evaluated body mass index (BMI) to see if there were weight loss trends. A BMI of 25 to 

29.9 is referred as “pre-obesity,” a BMI of 30 to 34.9 is class I obesity, 34.9 to 39.9 is class 

II obesity, and a BMI of 40 or greater is class III obesity (30).

Behavioral outcomes included the Alcohol Use Disorders Identification Test (AUDIT) (31), 

use of tobacco as measured by the Global Adult Tobacco Survey (GATS) questionnaire(32), 

and Global Physical Activity Questionnaire (GPAQ) (33).

2.4 Feasibiliy and fidelity

Attendance for each TEAM session was recorded following Fraser et al, (34). Fidelity was 

assessed at each session by noninterventionist study staff both quantitatively (e.g., yes/no 

assessment of complying with appropriate duration and content covered) and qualitatively 
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(e.g., participant and interventionist interaction). Non-interventionist study staff assessed 

each TEAM group with each fidelity dimension being rated on a 1 to 10 scale.

2.5 Data Analysis

Descriptive analysis assessed the changes in primary and secondary outcomes. The 

American Heart Association thresholds (systolic BP 140 mm Hg and/or diastolic BP 90 mm 

Hg) were used to categorize hypertension at baseline and at follow-up (17). Both 12-week 

(end of the “intensive” group-format session) and 24-week outcomes (end of telephone 

follow-up sessions) were of interest in the context of future intervention refinement.

Group comparisons of systolic and diastolic BP measurements, HbA1c, serum cholesterol, 

low-density lipoprotein (LDL), and high-density lipoprotein (HDL) levels were conducted 

via analysis of variance ANOVA to compare 3 means, paired T-test to compare two means, 

Wilcoxon signed rank test to compare two medians, chi-square for trend test used to 

compare three proportions, and McNemar test to compare two proportions for baseline, 12 

weeks and 24 weeks. In order to adjust for potential confounders for change in systolic BP 

(primary outcome), a score for the difference in systolic BP at week 24 and the baseline was 

obtained. This score was then regressed with time (coded 0 for baseline and 1 for week 24) 

variable and the baseline characteristics. The analysis was done both for all enrolled patients 

(N=16) and among the 13 patients with elevated baseline systolic BP (>140).

3.0 Results

3.1 Feasibility and Attendance

Study enrollment (N=16) was completed over 6 months. TEAM session attendance was 

robust with only 2 out of 16 participants missing attending any TEAM session at any point. 

There was minimal attrition in research procedures, with 87.5% retention overall (two 

participants missed attending the 24-week study assessments due conflicting 

responsibilities). There were no reported adverse events associated with the study.

3.2 Baseline sample description

As noted in Table 1, the mean age (SD) was 51.7 (±17.3) years, range of 24 – 80 years, 69% 

(11/16) female. The mean (SD) baseline systolic BP was 162.9 (±25.6) mmHg while the 

mean (SD) baseline diastolic BP was 99.1 (±13.8) mmHg. All the study subjects were HIV 

negative at baseline. The mean BMI (SD) was 28.7 (7.2) kg/m2. Five study participants had 

pre-obesity with mean (SD) BMI of 26.6 (0.96) kg/m2, two were obesity class I with mean 

BMI (SD) of 32.9 (0.77), one obesity class II with BMI of 35.2 and two had obesity class III 

with mean BMI (SD) of 41.5 (1.41) kg/m2. Half of study participants (N= 8) had a history of 

stroke in the previous five years. Among all the study participants, 81% (13/16) had blood 

pressures more than 140/90mmHg.

With respect to medication treatments at baseline, nearly all (15/16, 94%) were on 

antihypertensive medications, 50% (8/16) of participants were on captopril and 59% (9/16) 

on nifedipine. The frequency of use of other antihypertensive drugs among the study 

participants was bendroflumethiazide, amlodipine and telmisartan at 18.8%, 18.8% and 
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6.3% respectively. Only one participant (6.3%) was not prescribed anti-hypertensive 

medications at enrollment. Among those with a previous stroke, only 12.5% (2/16) were 

receiving aspirin prophylaxis at enrollment. Only one participant was on oral contraceptives 

at study enrollment. Thirty-eight percent (6/16) of participants were known diabetics at 

baseline. Among the diabetic participants, 67% (4/6) were taking oral hypoglycemic agents 

while 33% (2/6), were on insulin. All diabetic participants (6/6) had elevated levels HbA1c 

>7% at baseline with a mean (SD) percentage of 10.7 (1.7).

With respect to health behaviors, using the GPAQ, 44% (7/16) of participants reported doing 

work that involved vigorous-intensity activity for at least 10 minutes continuously. Fifty – 

six percent (9/16) reported no vigorous intensity activity. About 63% (10/16) reported work 

that involved moderate activity. On the GATS, nearly all (94%, 15/16) reported no current 

tobacco use. Nearly, 69% (11/16) reported that no one smoked indoors in places where they 

work. AUDIT scores found only one participant was using alcohol.

3.3 Longitudinal Changes

Table 2 present clinical measurements at the baseline, 12, and 24 weeks. The mean systolic 

BP (± SD) and mean diastolic BP (SD) at 24 weeks for all study subjects was 

149.7± 22.1mmHg and 88.6 ± 11.7 mmHg respectively. There were significant reductions in 

our primary outcome measure, systolic BP, from baseline to week 24 with p=0.021. Figure 1 

illustrates changes in both systolic and diastolic BP graphically. There were statistically 

significant reductions in our secondary outcomes of diastolic BP, serum total cholesterol, 

HDL and triglycerides at 24 weeks, although as noted in Table 2, HDL and LDL changes 

were not clinically significant and changes in proportion of individuals who had values 

above optimal target was on only significant for serum total cholesterol. There were no 

differences between baseline and week 12 (P=0.062) or week 12 and 24 (P>0.999). Overall, 

among all the diabetic study participants, the mean HbA1c (SD) significantly reduced by 

week 24 from 10.7 (1.7) % to 5.8 (2.9) %; p=0.031. There was only a trend for reduction in 

mean BMI from baseline with P=0.074, (95% CI: 0.14 – 2.63).

The model coefficients showing the average reduction/difference in systolic BP together 

with P-values are given in Table 3. The results in Table 3 show that systolic BP at week 24 

compared to baseline was significantly lowered by 16.79 mm/Hg (P=0.036) and by 20.75 

mm/Hg (P=0.025) considering all patients and those with elevated systolic BP, respectively. 

None of the baseline factors confounded change in systolic BP in each case. There were no 

significant differences in the GPAQ, AUDIT, or GATS from baseline to 24 weeks among the 

study participants.

4.0 Discussion

Stroke is a major problem within SSA with increased risk among individuals with poorly 

controlled BP and other factors increasingly common in the population such as elevated 

cholesterol. An adapted behavioral TEAM approach in this pilot/development study has 

shown the potential for engaging these high-risk individuals and reducing key stroke risk 

factors. This 6-month prospective pilot established the feasibility of TEAM in our setting 
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with high participant acceptability and preliminary efficacy of the intervention based upon 

key stroke-risk outcomes.

Despite the small sample size, there were still significant improvements in multiple 

biomarkers indicative of stroke risk. Our primary outcome of mean systolic BP was 

significantly reduced from 162.9 to 149.7 mmHg at 24 weeks. While 6-month follow blood 

pressures were still above ideal targets, studies have shown that for every reduction of 10 

mmHg systolic or 5 mmHg diastolic, there was a 22% reduction in coronary heart disease 

events and a 41% reduction in stroke (35, 36). Our study design does not permit 

extrapolation regarding whether blood pressure declines noted in our pilot work continue 

beyond the 6-months of the study.

Earlier work by Kronish and colleagues, demonstrated positive effects of peer-led stroke risk 

reduction interventions on BP, but no change in lipids (37). In the present study, there was a 

clinically and statistically significant reduction in the total cholesterol by week 24, while 

change in lipids was not clinically significant. It is possible that observed lack of change 

with TEAM on lipids, with the exception of total cholesterol, may be due to the fact that 

dietary changes (inclusion of vegetables and high fiber diets) suggested by the intervention 

were beyond the financial means of some of the study participants. A recent qualitative 

study by these authors found that financial issues were a major barrier to stroke prevention 

and recovery in Kampala, Uganda (38). It also must be noted that in contrast to clinical 

practice norms in higher resource countries, the majority individuals with elevated serum 

lipids in this study were not receiving lipid lowering drugs during the study period.

There were improvements in the HbA1c from baseline and all diabetic patients were able to 

reduce glycemic targets to acceptable levels. The TEAM intervention addresses issues 

related to healthy diet, physical activity and emphasizing monitoring of both BP and blood 

sugar. It is possible that this multi-faceted approach could have helped reduce multiple 

stroke risk factors concurrently. Whereas some individuals personally had significant 

reductions in their BMI, overall the group did not have significant reductions in the BMI at 

week 24. Perhaps a more specific focus on weight loss in individuals who were overweight 

might have yielded more change in this domain. Alternatively, it is possible that significant 

weight loss may require more than 6 months to occur.

Exercise and physical activity have a well-established evidence base for their benefits in 

reducing cardiovascular risk factors. Observational studies have found an inverse association 

between physical activity and stroke risk (39, 40). Although TEAM participants found 

exercise and activity to be helpful, we were not able to demonstrate change in activity levels. 

Perhaps, a stronger focus on exercise would be necessary to change this aspect of health 

behavior. Alternatively, about half of the study participants were already involved in physical 

activities ranging from moderate to vigorous intensity and there could have been limited 

potential for increase in activity. Because base rates of tobacco and alcohol use were already 

extremely low, we similarly found little change in these behaviors at study endpoint.

This study had a number of limitations including small sample size, non-controlled design, 

and the fact that research staff were not blind to intervention assignment. Participants with 
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stroke were those with milder deficit who could participate in group programs, this it is not 

clear that individuals with history of more severe stroke would equally benefit. However, 

study strengths including a sample that is highly generalizable to urban/suburban Uganda, 

the 6-month follow-up and standardized research assessments of factors that are highly 

relevant to future stroke risk make our findings clinically relevant. The practical, written 

curriculum that can be delivered by credible stakeholders (people at risk for stroke and 

nurses) optimizes potential for broad scale-up.

5.0 Conclusions

Our study demonstrates that self-management is feasible, culturally acceptable in Uganda 

and has clinically meaningful reduction in BP and other key stroke risk factors over 6 

months follow up. Further studies are needed to evaluate the efficacy of this intervention 

among a high risk population for stroke before it can be widely implemented in sub-Saharan 

Africa.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We also thank our study subjects for participating in this study.

Funding

The study was supported by a grant from the National Institutes Health (R21NS094022-01) to Drs. Martha 
Sajatovic and Elly Katabira. The funders had no role in the study design, collection, analysis, and interpretation of 
data and in writing the manuscript.

References

1. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, Connor M, Bennett DA, et al. Global 
and regional burden of stroke during 1990-2010: findings from the Global Burden of Disease Study 
2010. Lancet. 2014; 383(9913):245–54. [PubMed: 24449944] 

2. Chin JH. Stroke in sub-Saharan Africa: an urgent call for prevention. Neurology. 2012; 78(13):
1007–8. [PubMed: 22454267] 

3. Beaglehole R, Bonita R, Alleyne G, Horton R, Li L, Lincoln P, et al. UN High-Level Meeting on 
Non-Communicable Diseases: addressing four questions. Lancet. 2011; 378(9789):449–55. 
[PubMed: 21665266] 

4. Strong K, Mathers C, Bonita R. Preventing stroke: saving lives around the world. Lancet neurology. 
2007; 6(2):182–7. [PubMed: 17239805] 

5. Organization WH. Global Burden of Disease (GBD) 2004 update. Geneva, Switzerland: WHO; 
2008. 

6. Connor MD, Walker R, Modi G, Warlow CP. Burden of stroke in black populations in sub-Saharan 
Africa. Lancet neurology. 2007; 6(3):269–78. [PubMed: 17303533] 

7. O’Donnell MJ, Xavier D, Liu L, Zhang H, Chin SL, Rao-Melacini P, et al. Risk factors for 
ischaemic and intracerebral haemorrhagic stroke in 22 countries (the INTERSTROKE study): a 
case-control study. Lancet. 2010; 376(9735):112–23. [PubMed: 20561675] 

8. Truelsen T. Stroke incidence studies in Africa. Lancet neurology. 2010; 9(8):755–7. [PubMed: 
20609628] 

Kaddumukasa et al. Page 8

J Neurol Sci. Author manuscript; available in PMC 2019 March 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Adeloye D. An estimate of the incidence and prevalence of stroke in Africa: a systematic review and 
meta-analysis. PloS one. 2014; 9(6):e100724. [PubMed: 24967899] 

10. Agyemang C. Rural and urban differences in blood pressure and hypertension in Ghana, West 
Africa. Public health. 2006; 120(6):525–33. [PubMed: 16684547] 

11. Thorogood M, Connor M, Tollman S, Lewando Hundt G, Fowkes G, Marsh J. A cross-sectional 
study of vascular risk factors in a rural South African population: data from the Southern African 
Stroke Prevention Initiative (SASPI). BMC public health. 2007; 7:326. [PubMed: 17999764] 

12. Bosu WK. Epidemic of hypertension in Ghana: a systematic review. BMC public health. 2010; 
10:418. [PubMed: 20626917] 

13. Fezeu L, Minkoulou E, Balkau B, Kengne AP, Awah P, Unwin N, et al. Association between 
socioeconomic status and adiposity in urban Cameroon. International journal of epidemiology. 
2006; 35(1):105–11. [PubMed: 16258058] 

14. Guwatudde D, Mutungi G, Wesonga R, Kajjura R, Kasule H, Muwonge J, et al. The Epidemiology 
of Hypertension in Uganda: Findings from the National Non-Communicable Diseases Risk Factor 
Survey. PLoS One. 2015; 10(9):e0138991. [PubMed: 26406462] 

15. Kaddumukasa MKJ, Nakibuuka J, Mugenyi L, Ddumba E, Blixen C, Welter E, Katabira E, 
Sajatovic E. A cross-sectional population survey on stroke knowledge and attitudes in Greater 
Kampala, Uganda. Cogent Medicine. 2017; 4:1327129. https://doi.org/10.1080/2331205X.
2017.1327129. 

16. Helgason CM, Wolf PA. American Heart Association Prevention Conference IV: prevention and 
rehabilitation of stroke: executive summary. Circulation. 1997; 96(2):701–7. [PubMed: 9244247] 

17. Furie KL, Kasner SE, Adams RJ, Albers GW, Bush RL, Fagan SC, et al. Guidelines for the 
prevention of stroke in patients with stroke or transient ischemic attack: a guideline for healthcare 
professionals from the american heart association/american stroke association. Stroke. 2011; 
42(1):227–76. [PubMed: 20966421] 

18. Ovbiagele B, Saver JL, Fredieu A, Suzuki S, Selco S, Rajajee V, et al. In-hospital initiation of 
secondary stroke prevention therapies yields high rates of adherence at follow-up. Stroke. 2004; 
35(12):2879–83. [PubMed: 15514170] 

19. Lorig KR, Holman H. Self-management education: history, definition, outcomes, and mechanisms. 
Ann Behav Med. 2003; 26(1):1–7. [PubMed: 12867348] 

20. Battersby M, Hoffmann S, Cadilhac D, Osborne R, Lalor E, Lindley R. ’Getting your life back on 
track after stroke’: a Phase II multi-centered, single-blind, randomized, controlled trial of the 
Stroke Self-Management Program vs. the Stanford Chronic Condition Self-Management Program 
or standard care in stroke survivors. Int J Stroke. 2009; 4(2):137–44. [PubMed: 19383056] 

21. Fu D, Fu H, McGowan P, Shen YE, Zhu L, Yang H, et al. Implementation and quantitative 
evaluation of chronic disease self-management programme in Shanghai, China: randomized 
controlled trial. Bull World Health Organ. 2003; 81(3):174–82. [PubMed: 12764513] 

22. Gary TL, Bone LR, Hill MN, Levine DM, McGuire M, Saudek C, et al. Randomized controlled 
trial of the effects of nurse case manager and community health worker interventions on risk 
factors for diabetes-related complications in urban African Americans. Prev Med. 2003; 37(1):23–
32. [PubMed: 12799126] 

23. Klein LA, Ritchie JE, Nathan S, Wutzke S. An explanatory model of peer education within a 
complex medicines information exchange setting. Soc Sci Med. 2014; 111:101–9. [PubMed: 
24768781] 

24. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr, et al. The Seventh 
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure: the JNC 7 report. JAMA. 2003; 289(19):2560–72. [PubMed: 12748199] 

25. Sajatovic M, Dawson NV, Perzynski AT, Blixen CE, Bialko CS, McKibbin CL, et al. Best 
practices: Optimizing care for people with serious mental illness and comorbid diabetes. Psychiatr 
Serv. 2011; 62(9):1001–3. [PubMed: 21885575] 

26. Blixen C, Perzynski A, Cage J, Smyth K, Moore S, Sila C, et al. Stroke recovery and prevention 
barriers among young african-american men: potential avenues to reduce health disparities. Topics 
in Stroke Rehabilitation. 2014; 21(5):432–42. [PubMed: 25341388] 

Kaddumukasa et al. Page 9

J Neurol Sci. Author manuscript; available in PMC 2019 March 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.org/10.1080/2331205X.2017.1327129
https://doi.org/10.1080/2331205X.2017.1327129


27. Sajatovic M, Tatsuoka C, Welter E, Colon-Zimmermann K, Blixen C, Perzynski AT, et al. A 
Targeted Self-Management Approach for Reducing Stroke Risk Factors in African American Men 
Who Have Had a Stroke or Transient Ischemic Attack. Am J Health Promot. 2017; 
890117117695218

28. Bandura, A., editor. Self-Regulation of Motivation and Action Through Goal Systems. Kluwer 
Academic Publishers; 1988. 

29. Rosenstock IM. Understanding and enhancing patient compliance with diabetic regimens. Diabetes 
Care. 1985; 8(6):610–6. [PubMed: 3908028] 

30. WHO. Obesity: Preventing and Managing the Global Epidemic. Geneva, Switzerland: WHO; 2000. 

31. Thomas, F.Babor, JCH-B.John B, Saunders, Maristela G, Monteiro, editors. AUDIT: The Alcohol 
Use Disorders Identification Test: Guidelines for Use in Primary Care. second edition. Geneva: 
World Health Organisation; 2001. 

32. Global Adult Tobacco Survey Collaborative Group, editor. Tobacco Questions for Surveys: A 
Subset of Key Questions from the Global Adult Tobacco Survey (GATS). 2. Atlanta, GA: Centers 
for Disease Control and Prevention; 2011. 

33. Organization WH. Global Physical Activity Surveillance. [Available from: http://www.who.int/chp/
steps/GPAQ/en/

34. Fraser MW, RJ., Galinsky, MJ., Day, SH. Intervention Research: Developing Social Programs. 
New York, NY: Oxford University Press; 2009. 

35. Law MR MJ, Wald NJ. Use of blood pressure lowering drugs in the prevention of cardiovascular 
disease: meta-analysis of 147 randomised trials in the context of expectations from prospective 
epidemiological studies. BMJ. 2009; 338:b1665. [PubMed: 19454737] 

36. Howard G, Lackland DT, Kleindorfer DO, Kissela BM, Moy CS, Judd SE, et al. Racial differences 
in the impact of elevated systolic blood pressure on stroke risk. JAMA Intern Med. 2013; 173(1):
46–51. [PubMed: 23229778] 

37. Kronish IM, Goldfinger JZ, Negron R, Fei K, Tuhrim S, Arniella G, et al. Effect of peer education 
on stroke prevention: the prevent recurrence of all inner-city strokes through education randomized 
controlled trial. Stroke. 2014; 45(11):3330–6. [PubMed: 25248910] 

38. Blixen C NJ, Kaddumukasa M, Nalubwama H, Amollo M, Katabira E, Sajatovic M. Community 
perceptions of barriers to stroke recovery and prevention in greater Kampala, Uganda: Implications 
for policy and practice. International Journal of Healthcare. 2017; 3(2):8–19.

39. Abbott RD, Rodriguez BL, Burchfiel CM, Curb JD. Physical activity in older middle-aged men 
and reduced risk of stroke: the Honolulu Heart Program. Am J Epidemiol. 1994; 139(9):881–93. 
[PubMed: 8166138] 

40. Kiely DK, Wolf PA, Cupples LA, Beiser AS, Kannel WB. Physical activity and stroke risk: the 
Framingham Study. Am J Epidemiol. 1994; 140(7):608–20. [PubMed: 7942761] 

Kaddumukasa et al. Page 10

J Neurol Sci. Author manuscript; available in PMC 2019 March 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.who.int/chp/steps/GPAQ/en/
http://www.who.int/chp/steps/GPAQ/en/


Highlights

• We investigated an adopted novel self-management intervention, TargetEd 

mAnageMent Intervention (TEAM) to reduce modifiable stroke risk factors in 

Uganda.

• Significant reduction in mean baseline blood pressure of 163/98.8mmHg to 

blood pressure of 147.8/88.0 mmHg at 24 weeks were observed.

• Significant reductions in the serum total cholesterol levels at 24 weeks were 

noted.

Kaddumukasa et al. Page 11

J Neurol Sci. Author manuscript; available in PMC 2019 March 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Change patterns in systolic and diastolic blood pressure from base line to 12 and 24 weeks 

with 95% confidence intervals as dotted lines
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Table 1

Baseline characteristics of TEAM study participants

Variable (N=16) Summary statistics

Female gender, n (%) 11 (68.8)

Age (years)‡, mean (±SD) 51.7 (17.3), range 24-80 years

Age categories, n (%)

 < 30 years 2 (12.5)

 31 – 40 years 4 (25.0)

 41 – 50 years 1 (6.3)

 51 – 60 years 3 (18.8)

 61+ years 6 (37.5)

HIV result: Negative, n(%) 16 (100)

Hypertensive at baseline based on AHA* criteria

Normal <120/<80mmHg 0 (0.0)

Prehypertension, 120 -139/80-89mmHg 1 (6.3)

Hypertensive stage 1, 140 -159/90-99mmHg 11 (68.8)

Hypertension stage 2 > 160/>100 4 (25.0)

BMI (kg/m2), mean (±SD) 28.7 (7.2)

Desirable BMI, n = 7 21.5 ±1.7

Pre-obesity Obesity class I, n = 5 26.6 ± 0.9

Obesity class II, n = 2 32.9 ± 0.8

Obesity class III, n = 2 41.5 ±1.4

Individuals with known diabetes n (%) 6 (38%)

HbA1c in known diabetics, mean (SD) 10.7 (1.7)

AHA= American Heart Association
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Table 3

Regression analysis for change in systolic BP

Variable Entire sample Individuals with elevated baseline systolic BP (>140)

Coefficient (SE) P Coefficient (SE) P

Time (week 24 vs baseline) -16.79 (7.64) 0.036 -20.75 (8.65) 0.025

Age in years† 0.11 (0.25) 0.648 0.54 (0.35) 0.133

Gender (female vs male) -11.15 (8.49) 0.200 -14.10 (9.93) 0.169

Diabetes (yes vs no) 9.79 (10.14) 0.343 13.11 (10.98) 0.245

BMI (kg/m2)† -0.77 (0.65) 0.246 -0.75 (0.76) 0.331

Obesity: ≥30 kg/m2 -11.06 (9.70) 0.265 -10.64 (11.55) 0.368

Overweight: ≥25 kg/m2 -11.22 (10.00) 0.273 -14.63 (12.24) 0.247

Baseline drugs used:

Captopril (yes vs no) 10.68 (9.10) 0.251 13.83 (10.37) 0.195

Nifedipine (yes vs no) 11.19 (8.75) 0.211 15.56 (9.53) 0.116

Other drugsϕ (yes vs no) 10.22 (9.56) 0.294 11.86 (12.95) 0.369

ϕ
other drugs including bendrofluthiaziade, amlodipine, telmisartan, aspirin and oral contraceptives

†
Coefficient interpretation is done per unit increase in the continuous variable
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