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Abstract
Background:Nonadherence to prescribed therapy is a significant challenge at the primary healthcare level of South Africa. There
are documented evidence of the potential impact of mobile health technology in improving adherence and compliance to treatment.
This study assessed the effect of unidirectional text messaging on adherence to dietary and activity regimens among adults living with
diabetes in a rural setting of Eastern Cape, South Africa.

Methods: This was a 2-arm, multicenter, parallel, randomized controlled trial, involving a total of 216 patients with diabetes with
uncontrolledglycemic status randomlyassigned into the intervention (n=108) and thecontrol group (n=108).Participants in the intervention
arm received daily educational text messages on diabetes and reminders for 6months, while the control arm continued with standard care
only. A validated, self-developed adherence scale was used to assess participants’ adherence to diets and physical activity. Descriptive
statistics and linear regression were used to assess changes in adherence and the effect of the intervention on adherence to therapy.

Results: On a scale of 8, the mean medication adherence level for the intervention group was 6.90 (SD±1.34) while that of the
control group was 6.87 (SD±1.32) with no statistical difference (P= .88). The adjusted mean change in the medication adherence
level was 0.02 (�0.33 to 0.43) with no significant difference (P= .79). There was however a low level of adherence to dietary
recommendations (1.52±1.62), and physical activity (1.48±1.58) at baseline, and both groups demonstrated a nonsignificant
increase in dietary (P= .98) and physical activity adherence (P= .99) from baseline to the follow-up period.

Conclusion: There is a moderate level of adherence to medication and a low level of adherence to dietary and physical activity
recommendation in this setting. The text messaging intervention did not bring about any significant improvement in medication,
dietary and physical activity adherence levels. There is a need to design effective strategies for improving adherence to recommended
lifestyle changes in this setting.

Abbreviations: mHealth =mobile health, SEMDSA = Society for Endocrinology, Metabolism and Diabetes of South Africa, SMS
= short message services, SPSS = Statistical Package for Social Sciences, WHO = World Health Organization.
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1. Introduction

Treatment success is highly dependent on the level of adherence
among patients.[1] Non-adherence to medication therapy is often
associated with poor treatment outcomes, high healthcare costs,
poor quality of life, worsening health of the individuals,
development of complications, and ultimately death.[1–8] Gener-
ally, patients suffering from chronic conditions are reportedly
non-adherents, with only half adhering in developed nations and
a far lesser number in the developing worlds.[9,10]

Among patients with diabetes, adherence and compliance to
treatment and other recommended therapy are quite important to
achieve treatment targets; yet, reports show a low level of
adherence among these patients.[11–13] Non-adherence among
patients with diabetes contributes significantly to poor glycemic
control, which gives rise to both microvascular and macro-
vascular complications.[14] These complications further impose a
more significant burden on the individual, reduce their health-
related quality of life, increase the risk of premature mortality,
and impact tremendously on the already overstretched healthcare
system.[15] Notably, adherence to treatment goes beyond medical
therapy; it includes other forms of management such as the
prescribed behavioral modifications, appointments, among
others.[16]

mailto:owolabiomolara101@gmail.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000018953


Owolabi et al. Medicine (2020) 99:12 Medicine
Various barriers to adherence have been identified and these
include poor communication between the healthcare provider and
the patient, poor knowledge of the disease condition and the
therapy, duration of drug use, complexity of the regimen, fear and
experience of side effects, costs of medication, lack of trust in the
physician, and lack of conviction on the need for treatment.[17–20]

In addition, socio-demographic factors such as younger age, low
level of education and low level of income also contribute to poor
adherence rate among patients with diabetes.[15,21]

The need for amore convenientmeasure of assisting patients in
adhering to treatment is of utmost importance,[22] and thus the
emergence of mobile health (mHealth) technologies in improving
health becomes imperative. According to World Health
Organization (WHO), the use of mHealth to promote treatment
compliance includes the use of phone calls, voice, or short
message services (SMS) for transmitting reminder messages, to
promote compliance to treatment, eradication of diseases, and
scaling the challenges with drug resistance.[23] This has been
demonstrated among individuals with various health conditions.
For instance, in Europe, the use ofmHealthwas used as ameasure
for promoting treatment compliance among individuals with
chronic illnesses such as diabetes, tuberculosis, human immuno-
deficiency virus/acquired immunodeficiency syndrome, obesity,
asthma, and chronic obstructive pulmonary disease.[24–26] The
samemeasure was also adopted in Czech Republic for reminding
women to take their oral contraceptive pills, using SMS.[27]

Likewise, this measure has been employed in New Zealand for
smokers in the widely acclaimed and effective study called
Txt2Quit, where smokers were sent support messages toward
their attempt to quit smoking.[28] The same measure has been
adopted and documented by few studies in Africa and other
resource-poor settings and among different socio-economic
groups.[29,30] However, there is hardly such measure in place in
South Africa for chronic disease management, except the newly
developed website, solely developed for assessing people for
diabetes,[31] which may also not be accessible to those in rural
areas.
Concerning the use of SMS reminders as a measure of

promoting medication adherence among patients with diabetes,
Vervloet et al[32] documented a significant improvement in
medication adherence among patients living with diabetes in the
Netherlands following 6 months of sending SMS reminders.
However, Arora et al[33] showed a non-significant improvement
in medication adherence among low-income Latino patients with
diabetes following a unidirectional text messaging intervention.
Similarly, another study conducted among Asian-Indian patients
with diabetes showed a non-significant improvement in the
number of annual check-up and adherence with dietary
prescriptions.[34] This also corroborates the findings of Sugita
et al[35] among Japanese patients with diabetes. Obviously, there
are conflicting results on the impact of text messaging on
adherence and compliance to therapy, and more importantly so,
there is a gap in knowledge on this measure in the sub-Saharan
African settings, including South Africa. This study sought to
determine effect of a unidirectional text messaging on adherence
to recommended diets and activity among patients with diabetes
attending primary healthcare clinics in a low-resource setting of
Eastern Cape, South Africa. The Eastern Cape Province suffers a
great deal of diabetes burden and a high level of suboptimal
control. The findings of this study could inform public health
policy and provide guidance for improvement in clinical
guidelines and practice, if proven to be effective.
2

2. Methods

2.1. Study design

Amulticenter, 2-arm, parallel, randomized controlled trial design
was adopted to assess the efficacy of a 6-month mobile phone
SMS intervention in addition to standard diabetes care in
improving adherence to recommended therapy among patients
diabetes in low-resource settings of South Africa.
2.2. Study setting

The study was conducted at the outpatient departments of 6
selected primary healthcare centers in 2 health districts in Eastern
Cape, South Africa. The Eastern Cape Province was created in
1994, and includes areas from the Xhosa homelands of the
Transkei and Ciskei, as well as part of the Cape Province. The
Eastern Cape Province is made up of 2 metropolitan municipali-
ties; Buffalo City and the Nelson Mandela Bay Metropolitan
Municipality and 6 district municipalities: AlfredNzo, Amathole,
Chris Hani, Joe Gqabi, Oliver Reginald Tambo, and Sarah
Baartman.[36] The study was conducted at 6 selected primary
healthcare centers out-patient departments in Buffalo City
Municipality and Amathole Districts, of the Eastern Cape
Province, South Africa.
2.3. Study population

This study forms part of a larger study which assessed the
efficacy, acceptability, and feasibility of mHealth in improving
adherence to antidiabetic therapy and glycemic control. The
study population were adults with uncontrolled diabetes
attending the selected primary healthcare clinics in Buffalo City
Metropolitan Municipality and Amathole health districts, who
met the eligibility criteria.
2.4. Inclusion criteria

The inclusion criteria were age 18 years and above; diagnosed of
diabetes at least in the last 6 months; currently receiving
treatment at selected clinics; on a stable medication for at least
3 months prior to recruitment; a HbA1c level >7% or a fasting
blood sugar >7.0mmol/L, morning random blood sugar more
than 10mmol/L; possession of a mobile phone with ability to
retrieve and read SMS or have someone who is available to help
with reading the SMS daily; willingness to receive SMS for the
period of the study.
2.5. Exclusion criteria

Participants were excluded if they had health or mental
conditions that could interfere with the study or the ability to
use the mobile phone or comprehend messages, pregnancy or
plan to fall pregnant in the next 6 months, debilitated or
handicapped in such a way that obtaining anthropometric
measurements could be challenging.
Eligible participants were recruited sequentially at the selected

health facilities on the clinic days. The recruitment process started
in July and August 2018. Intervention commenced in September
2018 to February 2019. Postintervention data collection
commenced in March and April 2019.
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2.6. Sample size calculation

Considering the mean baseline physical activity adherence of
1.48 (±1.58) among the study participants, we assume the
standard care improves the adherence level by 0.5 and the
intervention adds an extra 0.5. At a standard deviation of 1 and
an alpha error level of 5%, the calculation gives a power of 90%
with just 78 patients in each arm of the study. Thirty percent loss
to follow-up was anticipated and a final sample size of 105
participants were required in each group.[37]

K ¼ n2 � n1 ¼ 1
n1 ¼ ðs2

1 þ s2
2=KÞðz1�a=2þ z1�bÞ2

D2

n1 ¼ ð12 þ 12=1Þð1:96þ 1:28Þ2
0:522

where n1=78, n2=K∗n1=78,D= jm2�m1j=absolute difference
between 2mean values, s1, s2=variance of mean #1 and #2, n1=
sample size for group #1, n2= sample size for group #2, a=
probability of type I error (usually 0.05), b=probability of type II
error (usually 0.2), z=critical Z-value for a given a or b, and k=
ratio of sample size for group #2 to group #1.
2.7. Randomization

The guideline for the management of diabetes is the same across
all the primary healthcare facilities in South Africa,[38] thus all
clinics were considered eligible; although the quality of care might
vary across various health facilities as a result of available
Figure 1. Flowchart of
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infrastructures as well as the available human resources and the
experiences of the care providers. Of all the 8 health districts, 2
were conveniently selected, out of which 6 clinics were randomly
selected. Demographic and other basic information were
obtained to screen for eligible participants from the selected
clinics. From the sample size calculation, 108 participants was
required in each arm of the study; therefore, 36 participants are
required from each of the 6 selected clinics. Thirty-six
participants were randomly selected from the list of eligible
participants from each clinic, adjusting for age and mean
duration of diabetes. Baseline data were obtained from the
randomly selected participants, after which individuals were
randomly assigned to either the intervention or the control arm
using their assigned identification number, following a simple
randomization technique, with a 1:1 allocation ratio. Participants
in the intervention arm were then contacted to ascertain their
preferences in terms of the preferred language of communication;
either the locally spoken isiXhosa language or English, preferred
time of receiving SMS, name, and contact of next of kin or the
available support person. The flowchart for the recruitment,
randomization, allocation, and retention of study participants is
shown in Figure 1.

2.8. Blinding

The study statistician involved in the randomization was blinded
to every identifying information to avoid bias. Due to the nature
of the study, it was impossible for the research staff conducting
the SMS intervention as well as the participants in the
study participants.

http://www.md-journal.com
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intervention arm to be blinded to the intervention; however,
participants in the control arm were blinded to the intervention.
The participants involved in the intervention were privately
contacted after randomization to remind them of the intervention
process and aim. Also, the outcome measure, medication
adherence was blinded to treatment allocation.
2.9. SMS development

The principal investigator, supervisor, family physician, and a
nurse developed the contents of the SMS. The team followed the
Society for Endocrinology, Metabolism and Diabetes of South
Africa guideline for the management of diabetes, the health
education materials from the National Diabetes Education
Programme and some sample messages from the previously
documented studies which were documented to be efficient.[30]

Also, the healthcare needs as well as the observed gaps in the
baseline date influenced the content of the SMS. The SMS was
developed in English and translated to isiXhosa by a professional
Table 1

Examples of short message service contents.
Core messages
Control of your blood glucose level requires you to eat good food, do exercise, and regu
you.
You are the most important member of your healthcare team because you are the one
Blood testing is the best test for measuring blood sugar. Testing your sugar in the urin
It is important to know your blood glucose level overtime because you do not want you
Attending your diabetes appointment does not stop you from having complications but i
manage it.
Do you know if your sugar is normal or close to normal, you have less chances of deve
YES!!!
Excess weight does not allow your blood sugar to be controlled. Do exercise such as w
check, even if you feel better.
Tell your nurse you would like to know your HbA1c level, a test that helps you to know
at each clinic visit.

Healthy eating
Eating healthy diet is an important aspect of your diabetes management. It will help in
Ensure you make a diabetes meal plan with help of your nurse.
Choose food such as fruits, vegetables, whole grains, bread, cereals, low fat or skimme
Water is the best drink. Choose water rather than juice, regular soda, Twizza drink, or
The diet you choose to eat as a diabetic patient is not just good for you only, other peo
diet for most people.
A portion of chicken does not have as much fat as a low-fat milk. Even though the mil
of food items with fat.
A portion of potatoes has more starch than a portion of chicken.

Stress and mood management message
Hello [name]. Too much stress can increase your blood sugar. Make sure you have fun
how you feel.
Are you feeling down? If yes, ask help from a friend, family member, clergy, counselor,

Exercise
Set a goal to become more active most days of the week. Start slow by taking 10 min
Stay at or get healthy weight using your planned diets and doing more exercise.

Reminders
Have you taken your pills/insulin today?
Hello [name]. Today is your appointment visit. Do not miss it.
Hello [name]. Tomorrow is your next appointment. Do not miss it and remember to ask
Attending your appointments regularly give your nurse the opportunity to monitor your c
miss your appointments.
Do you still have your diabetes pills? Or are you running out of it? If you don’t have or
Do you still remember you next appointment date? Do not miss it.
Remember you are not supposed to stop or reduce your message dosage without first
Remember to always take your medications with you whenever you are travelling.
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translator. The 2 versions of the messages were then pretested by
sending them out to various people, including those with little or
no level of education, to ascertain whether it is easy, simple, and
clear. Modifications were made using various feedbacks received.
Some examples of the sent text messages are presented in Table 1.
2.10. Data collection

The assessment of medication adherence was conducted at
baseline and at 6 months after randomization. At baseline,
demographic data such as age, gender, level of education,
employment status, and average monthly income were obtained
using a validated questionnaire via face-to-face interviews.
Clinical history, such as duration of illness and presence of
comorbidity, was obtained through the review of clinical records.
Participants’ adherence to diets and activity was assessed with

a self-developed questionnaire. The 7-item instrument addresses
diverse measures through which patients do not comply with
recommended therapy such as forgetfulness, carelessness, or
larly use your pills/insulin as prescribed. Your nurse, dietician, and doctor can assist

who manage your diabetes day by day.
e will not give the same result as testing your sugar in the blood.
r blood sugar to get too high.
t can help you know in time when you do and can help you to quickly treat or

loping heart problems, stroke, eye problems, and kidney problems? The answer is

alking or gardening almost daily and eat good diet always to keep your weight under

your average blood sugar over the past 3 months. It is different from the one you do

controlling your blood glucose level.

d milk, and cheese.
coke.
ple without diabetes can also be encouraged to eat it. The diabetes diet is a healthy

k is said to be low fat, there is still some contents of fat in there. Reduce the intake

and do something you enjoy today. This will help you reduce stress and improve

or your nurse today.

utes’ walk, three times a day.

your nurse/doctor about any concerns you have.
ondition properly, quickly detect any abnormality, and counsel as appropriate. Do not

you are running out of it, go to your clinic for more pills.

informing your nurse/doctor, even if you feel very fine.
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assumption of improved health or deterioration of health or
users’ feelings. Each of the items had a “Yes” or “No” response.
The questions with the Yes/No responses were: Are there times
when you do not remember to follow recommended diets? Was
there any day in the past week that you just decided not follow
your recommended diets? Was there any time you stopped the
recommended diets because you did not enjoy it? Was there any
time you decided not to follow recommended diets because you
felt your sugar is now controlled? Is the need to comply with
recommended diets stressing you? Did you follow the recom-
mended diets yesterday?
The same scale was modified to assess adherence to

recommended physical activity. The modified scale consisted
of 7 items, and the alpha coefficient value was 0.68 for the
physical activity scale and 0.64 for the diet scale. Apart from the
alpha coefficient level of the scale, the face, content, and construct
validity of the scale provides an acceptable level of validity and
reliability of the scales as measures of adherence in the various
aspects of recommended healthcare regimen.
Table 2

Demographic characteristics of study participants by study
groups.

Variables Intervention, n (%) Control, n (%) P-value
2.11. Study intervention procedure

Both the intervention and the control groups proceeded with their
usual care including all medical visits, tests, and diabetes support
programs. In addition, the intervention group received short
message services (SMS) at an agreed time of the day, tailored
according to their needs, care plan, and goals. Participants also
received reminders, motivational and support messages, and
advice on lifestyle behaviors like diets, physical activity, smoking
cessation, medication, and appointment reminders. Text mes-
sages were sent through an online bulk messages platform, which
allow messages to be scheduled for a specific time, and show the
message delivery status. Participants in the control arm only
continued with their usual diabetes care at their clinics.
Age, yr
35–50 22 (20.40) 18 (16.80) .61
51–70 66 (61.10) 64 (59.80)
71–87 20 (18.50) 25 (23.40)

Gender
Male 18 (16.70) 16 (14.80) .43
Female 90 (83.30) 92 (85.20)

Level of education
No formal schooling 3 (2.80) 2 (1.90) .96
Grade 1–7 39 (36.10) 41 (38.00)
Grade 8–12 63 (58.30) 63 (58.30)
Tertiary 1 (0.90) 1 (0.90)
Postgraduate 2 (1.90) 1 (0.90)

Marital status
2.12. Ethical considerations

University of Fort Hare Research Ethics Committee granted the
ethical approval for this study. Approval was also sought from
the Eastern Cape Departments of health, included health districts
as well as the clinic managers. Verbal and written informed
consent was obtained from the participants prior to the
commencement of the study, after due explanation of the
research purpose and aims. Rights to anonymity and confidenti-
ality were ensured throughout the study and participants
consented to referral to further care in case of detection of
abnormal findings.
Never married 16 (15.20) 35 (32.70) .01
Married 55 (52.40) 47 (43.90)
Divorced 6 (5.70) 2 (1.90)
Widowed 28 (26.70) 23 (21.50)

Employment status
Government employee 2 (1.90) 0 (0.00) .21
Nongovernment employee 7 (6.50) 3 (2.80)
Self-employed 5 (4.60) 2 (1.90)
Student 0 (0.00) 1 (0.90)
Retired 9 (8.30) 6 (5.60)
Unemployed 85 (78.70) 96 (88.90)

Average monthly income (Rand)
0–1500 39 (37.50) 24 (24.50) .02
1501–14,200 65 (62.50) 74 (75.50)

For intervention group, n=108; while for control group, n=108.
n= frequency.
2.13. Data analysis

Statistical analysis followed the intention-to-treat principle.
Descriptive statistics were used to summarize the demographic
and baseline characteristics. Continuous variables were summa-
rized as numbers of observed values, means, standard deviation,
minimum, and maximum. Categorical variables were described
as frequency and percentages. Chi-squared and Fisher exact test
were used to assess the difference between groups for categorical
baseline variables. For continuous variables, analysis of variance
was used to assess the difference in the baseline characteristics of
the study participants between the intervention and control
groups. Linear regression was used to examine the effect of the
intervention on adherence between the groups and 2 periods. The
5

assumption underlying the analysis of missing variables was that
the data were missed completely at random. Missing data were
imputed for using the mean score. Sensitivity analyses were
performed using a complete case analysis and the worst case
scenario. All statistical tests were 2-sided at 5% significance level.
A P-value of <.05 was considered statistically significant. The
Statistical Package for Social Sciences (SPSS) version 23 was used
for data analysis (SPSS Inc, Chicago, IL).
3. Results

Of the 216 participants, 108 were in the intervention arm and
108 in the control arm. For both the intervention and control
groups, majority of the participants were females (83.30% vs
85.20%).More than half of the study participants had secondary
level of education (58.30% vs 58.30%), and the majority had no
form of employment (78.70%; 88.90%). Overall, the mean age
of the participants was 60.64 (standard deviation [SD] ±11.58)
years, while the mean income per month was 108.45 (SD
±120.20) United States Dollars (Table 2).
The majority of the participants had type 2 diabetes (97.20%

vs 90.70%) for both the intervention and control groups,
were on oral pills (76.90% vs 74.10%), had concomitant
hypertension (80.60% vs 85.50%), and were receiving treatment
for hypertension (75.00% vs 86.80%). Only a small percentage
of the participants had no health comorbidity; 27.80% and
16.70% for the intervention and control groups, respectively.

http://www.md-journal.com


Table 3

Impact of short message services intervention on participants’ adherence level.

Intervention n=108 Control n=108

Secondary
outcomes

Baseline
Mean (SD)

Postintervention
Mean (SD)

Baseline
Mean (SD)

Postintervention
Mean (SD)

Adjusted mean
difference (95% CI) P-value

Diet adherence 1.52 (1.62) 2.22 (1.85) 1.69 (1.73) 2.25 (1.63) 0.01 (�0.41 to 0.45)
∗

.92
Physical activity adherence 1.48 (1.58) 1.69 (1.45) 1.46 (1.49) 1.78 (1.60) 0.00 (�0.36 to 0.37)

∗
.99

CI = confidence interval, SD = standard deviation.
∗
Linear regression model adjusted for baseline medication adherence, duration of diabetes, age, treatment type, and type of diabetes. P< .05 is statistically significant.

Owolabi et al. Medicine (2020) 99:12 Medicine
The mean duration of diabetes was 9.06 (SD ±7.38) years, while
that of diabetes treatment was 8.81 (SD ±7.20) years.
On a scale of 1 to 8, the mean medication adherence level for

both groups was 6.88 (SD ±1.33).
Table 3 shows a low level of adherence to dietary

recommendations, and physical activity among both groups
demonstrated a slight increase from baseline to follow-up period.
Nonetheless, there was no significant difference in the mean
change in dietary adherence (P= .98) and physical activity
adherence (P= .99) between those in the control and the
intervention arm (Table 3).
4. Discussion

Patients suffering from chronic diseases, especially those in the
developing nations, have a low level of adherence to therapy.[9] In
this study, there was a moderate level of adherence to medication
use among participants. However, adherence to dietary regimen
and physical activity was extremely low, both among the study
participants in the intervention and the control arm. This is a
source of concern as both pharmacotherapy and lifestyle
modifications are required to attain good health outcomes
and adequate glycemic control.[14] Thus the intervention was
targeted at the low level of adherence to diets and physical
activity.
The SMS intervention did not bring about any significant

improvement in the participants’ level of adherence to dietary
recommendations. The probable explanation for this could be the
inability of the text messaging to address the various underlying
factors for low adherence to dietary recommendations within the
short period. For instance, the most cited reasons for non-
adherence with dietary recommendations were inadequate
knowledge and high cost of healthy diets. Although, evidence
from the participants’ responses on how helpful the text
messaging intervention was showed that the SMS intervention
has great potential for improving dietary knowledge, and this
may consequently improve adherence, if continued for a longer
period. However, high cost of healthy diets cannot be easily
influenced by text messaging. Probably, government policies and
interventions which could increase the availability of healthy
food items to the populace might play an important role, even
though this might not be realizable within a short period. Another
possible reason for the poor adherence to dietary recommenda-
tion is the cultural beliefs and practices of the patients. Some
authors already documented some unhealthy dietary practices
such as over-eating and binge eating among black Africans,
which they also further linked to stress.[39,40] Clinicians should
develop more culturally acceptable, motivating, and practical
strategies that frequently reinforces the importance of healthy
dietary practices. For example, cooking classes that demonstrates
6

ways of adopting the locally available food items to suit the
nutritional requirements of the patients could be of help.
Finally, the study recorded a low level of adherence to

recommended physical activity, which also did not improve after
the text messaging intervention. This is concerning, given the
significant role of physical activity on cardio-metabolic
health.[41,42] Evidence gathered from the study showed that lack
of time as well as ill-health were the major factors contributing to
the high level of physical inactivity among the participants. Aside
this, a large number of the participants do not particularly see the
need to exercise. A physical activity model developed by Cox
already opined that knowledge of exercise might not translate
into uptake as there are several interconnected factors which
include social, environmental, personal, and internal factors.[43]

There is a need to feel motivated to do exercise and also enjoy
exercising to regularly engage in it.[44] As indicated by Horne
et al,[45] apart from the motivation to exercise offered by the
health workers or text messaging, supports from family members
also play a crucial role in patients’ decisions to engage in exercise.
This gap was not covered by the SMS intervention as the
messages were basically targeted at the patients and further
encouragement from family members could have gone a longway
in bringing out a change. There exist a conflict on the role of
health status on activity pattern. While some believe poor health
status could motivate chronic patients to engage more in
activities,[46] we found that poor health is one of the reasons
why participants in this study did not engage in physical activity
regularly (unpublished data), despite the messages encouraging
them to commence activities slowly and as tolerated. The
government also has some important roles to play in promoting
activity uptake by providing physical activity equipment and
facilities, creating a safe neighborhood for exercising and
employment of more professional exercise trainers who will
provide more individualized guidance to patients,[46,47] especially
in rural settings.
4.1. Strengths and limitations

The main limitation was the use of self-reported measure of
assessing adherence which has a potential of response bias. In
addition, the loss to follow-up might have constituted a threat,
although we conducted sensitivity analyses, which showed
similar outcome. Further, only few of the clinics in the selected
districts, and only 2 of the 8 health districts in the province were
sampled, thus, we cannot generalize the findings to the entire
province. Notwithstanding the limitations of the study, the
experimental design employed and the use of a multicenter
approach provides strength to the study. Finally, the finding of
this study could serve as a reference point for other related studies
in the province, and even in the South African context.
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5. Conclusion

There is a moderate level of adherence to medication and a low
level of adherence to dietary and physical activity recommen-
dations in this setting, which were partly related to health,
cultural and socioeconomic factors. The text messaging inter-
vention did not bring about any significant improvement in the
dietary and physical activity adherence levels. There is a need to
design more effective strategies for improving adherence to
recommended lifestyle changes in this setting.
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