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Abstract

Positive Health, Dignity, and Prevention (PHDP) is a term for HIV prevention interventions with
people living with HIV. Negative attitudes toward HIV medications may restrict utilization of
antiretroviral therapy. Young adults with HIV are less likely to be adherent to ART. We investigated
the effectiveness of mobile Positive Health Dignity and Prevention messages on the attitudes of HIV
positive young adults (18-30 years) enrolled in care in the ART comprehensive sites in Yola, Nigeria.
This was a randomized controlled trials study consisting of 371 young people living with HIV enrolled
into antiretroviral treatment (ART) in 6 comprehensive sites in Yola. In addition to the routine care
received during ART refill, the intervention group (186) received a total of 48 daily mobile PHDP text
messages for the duration of 48 days while the control group (185) also received 48 daily mobile
personal hygiene text messages for the duration of 48 days as placebo. A pre- validated structured
questionnaire was used for data collected. Data was collected at baseline, two, four and six months
respectively. Data was analyzed using SPSS version 24. Test of significance was at « level 0.05. Mean
+ SD attitude scores at baseline and 6-month follow-up were 38.46+4.657 and 40.04+4.943 respectively
in the intervention group. The control group had mean + SD attitude score of 35.92+4.677 at baseline
and 35.88+4.704 at 6-month follow-up period. A repeated measures ANOVA with a Greenhouse-
Geisser correction showed a significant increase in the mean attitude scores from based line to 6 months
follow up differed statistically significantly between the time points (F (1162, 210381y = 155.479 p<0.001)
in intervention group. The repeated ANOVA measures for the control group from baseline to 6 months
follow up did not show a statistical difference between the time points (F (.90, 343.144) = 0.950 p=0.384),
and indicate no statistically significance was seen. Mobile positive health dignity and prevention text
messages were effective in improving the attitude of young PLWHA towards ART in Nigeria.

Keywords: Attitudes, ART, HIV positive young adults, Mobile Positive Health Dignity Preventive
message, Nigeria.

Introduction

HIV is a major health challenge and one of the
leading causes of death from infectious disease
worldwide. It was estimated in 2016 that about
36.7 million people were living with HIV with
about 1.8 million people became newly infected
with HIV, an estimate of 1 million died from
AIDS-related causes in 2016, and about 19.5
million people were accessing antiretroviral
therapy in the same year [1]. An estimate of 4
million people living with HIV globally are
young people between the age of 15-24 years [2].
Sub-Saharan Africa remained the most hit region
with about 25.6 million people living with HIV,
and two-thirds of new HIV infections globally
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occurred in this region. Young people make up a
portion of the population that is specifically
vulnerable to HIV [3]. Nigeria has the second
highest HIV epidemic globally next to South
Africa.

Adamawa state in the North-Eastern region of
Nigeria has an estimated population of 4 million
[4]. The state had witnessed fluctuations in the
pattern of the ANC HIV sentinel prevalence
between 1999 and 2010 showing prevalence of
4.5% in 2001 to 7.5% in 2003, declining to 4.2%
in 2005 and rising to 6.8% in 2008 but declined
again to 3.8% in 2010 [4]. In 2015, prevalence
of HIV in Adamawa State was 2.5% with an
estimated 50,433 adult People Living with HIV
(15 years +), adult ART achievement of 25,341
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(50.2%). These PLWHA enrolled in care
received Positive Health Dignity and Prevention
intervention as part of the standard ART
services.

Positive Health, Dignity, and Prevention
(PHDP) is a term for HIV prevention
interventions with people living with HIV.
PHDP is alternatively known as positive
prevention,  prevention  with  positives,
prevention by positives, and prevention for
positives. It involves supporting HIV-positive
people to learn and practice how to live healthily
and minimize the risks of their spreading the
virus to others [5]. PHDP is a relatively new area
of focus for HIV prevention programmes.
Historically, HIV prevention efforts have tended
to focus on reducing HIV risk among HIV-
negative people or those with unknown sero-
status, while overlooking the precise role that
HIV-positive people can play in prevention.
Substantial gains in the treatment and care of
people living with HIV (PLHIV) and attention to
and funding of ARV treatment have resulted in
larger numbers of people living longer with HIV.
There is thus a growing acknowledgment of the
urgent need to find effective ways to engage this
population in HIV prevention efforts that are
suitable to their needs [6]. Adding a focus on
HIV prevention interventions with PLHIV may
improve overall HIV prevention strategies [7].
There is the need to strengthen PHDP
intervention among PLWHA who are on ART.

Adherence to ART is one of the major
identified elements to improve the quality of life
of People Living with HIV/AIDS (PLWHA),
avoid re-infection, and prevent further spread of
resistant strains. ART has transformed HIV
infection into a treatable, chronic condition like
hypertension. Non-adherence has been tagged as
one of the main contributing factors in HIV
treatment failure, which can lead to clinical
progression of the disease [8]. Negative attitudes
toward HIV medications may further fuel non-
adherence to ART [9]. Young adults with HIV
are less likely to be adherent to ART [10, 11, 12,
13, 14]. There is the need to strengthen the
delivery of interventions that encourages
positive attitude towards ART among young
people living with HIV/AIDS. This study
evaluates the effectiveness of mobile PHDP
messages on the attitudes of HIV positive young
adults (18-30 years) enrolled in care in the ART
comprehensive sites in Yola, Nigeria.

Young people are the highest users of mobile
phones worldwide. The gains of mobile phone
usage in improving health interventions across
high and low-income countries cannot be
overemphasised. Mobile phone technology has
advanced so greatly in recent years that phones
can no longer be seen as simple mobile
communication devices. Medical community
has over the last decade embraced this
technology and is realizing its potential in
healthcare information delivery, real-time
patient monitoring, research data collection and
mobile telemedicine for the provision of
expertise to remote locations. Improved ART
clinic attendance in Uganda was demonstrated
when participants were sent SMS or voice
reminders [15]. Two studies conducted in
Nigeria demonstrated that adherence counselling
and text message reminders improved adherence
among HIV patients [16, 17].

A Cochrane database system review on SMS
interventions in Kenya show that weekly SMS
messaging improved adult ART adherence
compared to standard care at 48-52 weeks [18].
A systematic review of PMTCT interventions
found that SMS reminders is convenience, cost
effective and improved retention of mother-
infant pairs at 18 months [19]. Another study
carried out in Malaysia indicated that mobile
phone reminders (SMS and telephone call
reminders) and peer counselling are effective in
enhancing adherence and treatment outcomes
among HIV-positive patients on ART in
Malaysia [20]. Mobile phone text message, or
SMS, reminders to promote ART adherence is
recommended in PEPFAR [21] and WHO
guidelines [22]. However, its utilization is low in
many resource limited countries, Nigeria
inclusive.

Although several studies have been
conducted on the use of mobile phones to
improve the outcomes of HIV/AIDS
interventions, there is no documented literature
on the use of mobile phone to improve Positive
Health Dignity and Prevention amongst young
PLWHA in Nigeria, hence the decision to
conduct this study.

Methods
Study Design

The study was conducted in six selected
comprehensive ART treatment sites located in
Adamawa State, Nigeria (Yola Specialist



Hospital, Federal Medical Centre Yola, St
Francis Hospital Jimeta, Adamawa Hospital
Yola, Peace Hospital Yola, and Boshang Clinic
Jimeta. It utilized a two-arm single blind
Randomized Controlled Trial (RCT) to evaluate
the effectiveness of mobile Positive Health
Dignity and Prevention (PHDP) messages on the
attitudes of HIV positive young adults (18-30
years) enrolled in care in six selected
comprehensive ART sites in Yola, Nigeria. The
study was conducted from November 2017 to
September 2018.

The study comprised of all young HIV
patients (male and female) within the age of 18-
30 years who were enrolled in care and are
currently receiving ART based on the national
protocol during the period prior to the
commencement of the study at the six selected
study locations. The criteria for the inclusion of
participants into this study involved all HIV-
positive patients who were currently active on
ART treatment at the selected study locations
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during the period before the commencement of
this study, who were able to read, write and
comprehend English and Hausa, had valid and
active telephone number, and fell within the age
range of 18-30 years. Clients who did not meet
the inclusion criteria, and all confirmed pregnant
clients were excluded from the study.

Sample size was calculated for all outcome
variables. The largest sample size was obtained
for the outcome variable of knowledge of
HIV/AIDS. A total of 371 (10% attrition
inclusive) participants for both the intervention
group and the control group was calculated using
the formula below [23]. The sample frame
consisted of all HIV positive young adults age 18-
30 years enrolled in care who attended ART clinic
refill during the time of enrolment of participants
into the study in the six study locations. The
enrolment of participants was done during clinic
ART refill days and it’s lasted for 4 weeks across
the six study locations.
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Where: P; = 0.90 (Desired level of HIV/AIDS knowledge); P, =077 [24] Baseline; P-P, + P,/2 -

0.90 + == = =2 = 0.835; and z1.,> =1.96 at 95% C
Sampling
Eligible clients were sampled using

systematic random sampling from the six study
locations. One of the research assistants was
asked to choose a lucky number from number 1
to 4 and she chose number 4. Every fourth (4th)
young PLWHA age 18-30 years who came to the
clinic for Antiretroviral drug refill that day was
sampled for eligibility to participate in the study
across the 6 study locations. The sampling lasted
for 4 weeks across the study locations. A total of
492 young PLWHA were sampled from the
sample frame and were assessed out of which 98
did not meet the inclusion criteria and 23
declined participation. The clients (371) who
met the inclusion criteria were randomised into
the intervention group (186) and control group
(185). Colour-coded sticky notes were used to
allocate participants to intervention and control
group. A total of 371 colour coded sticky notes
were placed in separate sealed opaque brown
envelopes (186 yellow notes represented
intervention group; 185 blue notes represented

control group). This was shuffled in the box and
re-shuffled after each client picked. Clients
picked a single envelope one by one under the
supervision of the trained research assistants.
The research assistant opened the sealed
envelope and used the colour code to know
which group the client belonged and so
determined who received the intervention and
who did not base on their chosen colour. A single
blinded technique was used with clients do not
know the group they belong to. A total of 17
PLHWA aged 18-30 years were sampled from
study location one, 26 from study location two,
89 from study location three, 26 from study
location four, 161 from study location five and
58 from study location six.

Intervention

A total of 48 mobile PHDP text messages
were developed as the intervention. The
messages included chronic HIV care with ART
and prevention and Integrated Management of
Adolescent and Adult Iliness [25]. A total of 48
personal hygiene messages were adapted as



mobile text messages from hygiene practices for
patients with HIV/AIDS [26] as placebo.

The content validity of the all the messages
developed were done in two phases. The first
phase involved sharing the messages with 3
professionals including 1 Public Health
Physician and 2 HIV/AIDS specialists for their
feedback and recommendations which the
researcher inputted. The interventions were field
tested in Specialist hospital Yola, one of the
study locations, in the second phase of
validation. A total of 30 young PLWHA age 18-
30 (15 males and 15 females) were selected
during ART clinic refill day based on their
ability to read in both English and Hausa. The
researcher assessed their understanding of each
message and modified the messages based on the
feedback received. The text messages were sent
through bulk SMS services provided by
LOFTYSMS [27], SMS service delivery
provider. The mobile number of all the
participants, collected at the time of enrolment,
were stored based on the two research groups.

In addition to the routine PHDP care received
during ART refill, the intervention group
received a total of 48 daily mobile PHDP text
messages for the duration of 48 days, one text
message per day. The control group also
received additional 48 daily mobile personal
hygiene text messages for the duration of 48
days, one text message per day, as placebo. All
the text messages, both the PHDP and the
personal hygiene messages, were translated from
English to Hausa and translated back into
English by a certified translator.

Data Collection Instrument

The study instrument was a self-administered
guestionnaire  consisting of  closed-ended
questions that were constructed of questions
derived from previously validated
questionnaires that were administered as part of
relevant previous studies [28, 29, 30, 31, 32, 33,
34]. In order to assess the content validity of the
questionnaire, it was assessed by 3 professionals
in the field of infectious diseases, with a
specialty in HIV/AIDs. The questionnaire was
pretested in the ART clinic of St Francis hospital
and Specialist Hospital Yola to assess the
reliability. It involved 30 (15 males and 15

females) young PLWHA within the age of 18-30
years, who would not be considered part of the
study group at the time the study would be
conducted.

The attitudes portion of the questionnaire
consisted of 13 items that were measured on a
four-point Likert-type scale ranging from
strongly agree to strongly disagree. Maximum
possible score for the attitude section was
13x4=52 [35]. The 13 items regarding attitudes
contains set of questions covering general stigma
towards HIV/AIDS; medicine and stigma
towards HIV/AIDS; emotions and fears
regarding HIV/AIDS; and HIV/AIDS-related
medical protocol. The internal validity (alpha
Cronbach) of the attitude was 0.8252.

Data Collection

Data was collected at baseline, two, four and
six months respectively.

Data Analysis

Data was analysed using Statistical Package
for Social Sciences (SPSS) wversion 24.0.
Percentage distributions of attitude towards ART
were performed and tabulated. A 4point Likert
scale was used, ranging from strongly disagree
to strongly agree. A mark of 1 was awarded for
strongly disagree, 2 for disagree, 3 for agree and
4 for strongly agree. Negatively asked questions
were reversed coded. All scores were added to
get the aggregate score. The descriptive statistics
for the mean of attitude scores were tabulated.
Baseline comparison of mean attitude scores of
the intervention and control groups were
obtained by independent t test, and repeated
measures ANOVA was used to evaluate the
effectiveness of the PHDP Messages on attitude
scores at 2, 4 and 6 months. A p-value < 0.05 was
considered as statistically significant.

Ethics

Ethical clearance was obtained from the
Adamawa State Ministry of Health, Department
of Research and Statistics ethical committee.
Informed consent was obtained from each
participant through a written and signed
informed consent form before they were enrolled
into the study.
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Figure 1. Activity Flow

Results

Socio-demographic Characteristics of the
Respondents

Over half of the respondents (57.5%; 107) in
the intervention group and about half of

respondent (50.3%) in the control group were
between the ages 26 and 30 years. The mean *
SD ages of the respondents in the intervention
and control groups were 25.57+2.990 years and
24.91+2.986 years respectively. Majority of the
HIV infected young adults in both intervention



(82.3%) and control (80.5%) groups were
females. The distribution of marital status
showed that in the intervention group, over half
of the young adults (55.9%) were married and 19
participants had been divorced. In the control
group, more participants were single (55.1%)
and 1.6% were widowed. About half of the
participants (49.5%; 92) in the intervention
group had a secondary level of education and
16.1% had no form of formal education. Only
25.9% had a higher/tertiary form of education in
the control group, and 18.9% had no formal
education. About a quarter of the young adults in
the intervention group were housewives, 36.6%
(68) were self-employed, while 16.1% were
students. Almost half of the participants in the
control group were self-employed and 14.6%
(27) were students. No statistical differences
were seen for age, sex, marital status, level of
education and employment statuses between the
intervention and control groups.

Baseline Distribution of Respondents’
Attitudinal Disposition towards
Antiretroviral Medications

The attitudinal disposition of the young
people at baseline was measured with a 13-item
scale. More of the young people in the
intervention group (60.2%) disagreed that they
were worried about other people knowing their
HIV status by noticing their medication intake;
four people strongly agreed and 60 (32.2%)
agreed. In the control group, however, more
people strongly agreed (58; 31.4%) that they
were worried and 24 people (1.0%) strongly
agreed. Almost two-thirds of the respondents in
the intervention group (64%;119) disagreed with
the statement that inquired about their frustration
of taking the medications because they had to
plan their lives around it while 43.8% (81) of the
young people in the control group felt same.
Majority of the people in the intervention group
(strongly agreed: 30.6%; agreed; 59.1%) agreed
that their healthcare providers take their needs
into account while about half had the same
disposition in the control group (strongly agreed:
9.7%; agreed; 43.8%).

The proportion who agreed to have positive
support from people who are aware of their
status was high in the intervention group, but
only a 40% agreed in the control group. About
two-thirds (67.2%) in the intervention group
disagreed that they did not have the urge to have

sex with strangers when they were drunk with
alcohol, while only 36.8% had the same
disposition in the control group.

Comparison of Mean Baseline Attitude
Scores between Intervention Group and
Control Group

The mean £ SD baseline attitude score of the
respondents in the intervention groups was
38.467+4.652 and 35.929+4.677 for the control
group. The independent t test result for equality
of mean baseline HIV knowledge score between
the intervention group and the control group was
statistically significant (p=0.000). The result
showed that both the intervention group and the
control group had non-equal mean attitude
scores at baseline. The intervention group has
higher baseline mean attitude score than the
control group. However, the Leven’s test for
equality of variance between the two groups was
not statistically significant (p=0.267). This
means that the variances are approximately
equal. The result shows that the respondents in
the two groups were drawn from the same
sample population.

Effectiveness of Mobile PHDP
Intervention on the Attitudinal
Disposition of Young People Living with
HIV/AIDS

A repeated measure ANOVA with a
Greenhouse-Geisser correction determined that
mean attitude score differed statistically
significantly between the time points (F (162,
210381 = 155.479 p<0.001) (Table 1). Post hoc
tests using the Bonferroni adjustment for
multiple comparisons showed the mobile
Positive Health Dignity and Preventive (PHDP)
text messages elicited an increase in the level of
attitude from baseline to 6 months follow-up
period  (38.46%4.657 vs = 40.04+4.943
respectively) in the intervention group, which
was statistically significant (p<0.01). The
repeated ANOVA measures for the control
group from baseline to 6 months follow up did
not show a statistical difference between the time
points (F (1906, 343.144) = 0.950 p=0.384), and
indicate no statistically significance was seen
(Table 2). Therefore, we can conclude that a
mobile PHDP text message was effective in
improving the attitudes of young people
PLWHA towards ART.



Table 1. Test of within-Subject Effects for Attitude towards ART in Intervention Group

Variable df Mean Square | F p-value®
Attitude towards ART | Greenhouse-Geisser | 1.162 356.498 155.479 | .000
Error (Attitude towards | Greenhouse-Geisser | 210.381 | 2.293
ART)

®p-value obtained by repeated measures ANOVA

*Significant at p<0.05

Table 2. Test of within-Subject Effects for Attitude towards ART in Control Group

Variable df Mean Square | F p-value®
Attitude towards ART Greenhouse-Geisser | 1.906 .330 950 | .384
Error (Attitude towards Greenhouse-Geisser | 343.144 | .348
ART)

®p-value obtained by repeated measures ANOVA
*Significant at p<0.05.

Post hoc tests using the Bonferroni for
repeated measures analysis showed a significant
in attitude scores

increase

in respondents

months,

between baseline and 2 months, baseline and 4
and baseline and 6 months in
intervention group (Table 3).

Table 3. A Repeated Measures ANOVA Analysis on the Effectiveness of the Mobile PHDP Text Messages on
the Attitude towards ART of Young PLWHA in Intervention Group

Time Time Attitude Mean Difference | Std. Error | p-value®
Baseline | 2 months | -.192" 047 .000
4 months | -1.599" 122 .000
6 months | -1.599" 122 .000
2 months | 4 months | -1.407" 116 .000
6 months | -1.407" 116 .000
4 months | 6 months | .000 .000

®p-value obtained by repeated measures ANOVA
Based on estimated marginal means

*. The mean difference is significant at the 0.05 level.
a. Adjustment for multiple comparisons: Bonferroni

Post hoc tests using the Bonferroni for
repeated measures analysis did not show a

significant increase in

attitude scores in

respondents between baseline and 2 months,
baseline and 4 months, and baseline and 6
months in the control group (Table 4).

Table 4. A Repeated Measures ANOVA Analysis on the Effectiveness of the mobile PHDP Text Messages on
the Attitude towards ART of young PLWHA in Control Group

Time Time Attitude Mean Difference | Std. Error p-value®
Baseline | 2 months -.050" .048 1.000
4 months .033" .070 1.000
6 months -.006" .050 1.000
2 months | 4 months .083" .044 376
6 months 044" .020 193
4 months | 6 months -.039" .050 1.000

®p-value obtained by repeated measures ANOVA
Based on estimated marginal means
*. The mean difference is significant at the 0.05 level.
a. Adjustment for multiple comparisons: Bonferroni



Discussion

The participants recruited for the study were
young adults between the ages of 18 and 30
years. The mean age is like that reported in a
study by [36]. The findings of this study show
that majority of the participants were females.
This indicates that there were more females than
men in the ART clinics from which the young
people were recruited. Similarly [37], in a study
across 12 facilities in Nigeria, reported that were
more females than men. There have been reports
from around the world of the gender imbalance
in the prevalence of HIV/AIDS. Females are
reportedly disadvantaged compared to their male
counterparts, and evidence from UNAIDS and
World Health Organization shows that women
are more vulnerable to the virus. In contrast to
this [20] reported more men attendee in
Malaysia. “The results could be due to the health
seeking behaviour of women, and the cultural
diversity in which women were mostly
housewives and may unknowingly have to
acquire the virus from their husbands without
confirmation yet. [38] reported similar results to
those in this present study”. They confirmed that
more HIV cases were seen in women and it could
be attributed to heterosexual intercourse. In
contrast, India records a higher prevalence
among men compared to women [39].

Attitude of PLWHA

Majority of the participants in this study had
a positive attitude towards HIV infection.
Though they displayed positive disposition
towards their condition, a close look at the items
indicates that some of them still ranked poorly.
Quite a few did not have confidence in their
healthcare provider’s recommendations about
their medications. This lack of confidence could
lead to loss of trust in the healthcare system and
the antiretroviral therapy. As reported by [40],
PLWHA usually seek assistance in making very
complex decisions regarding their illness from
their physicians. They may seek help
occasionally and rather consult friends and
family, instead of discussing with healthcare
providers. Participants in this study who lack
social support may find it difficult to adhere to
medications or practice prevention because they
may make decisions without guidance. Only
about a two-thirds of the young adults reported
to have positive support by people who are
important to them. Studies have shown a positive

association between overall improved health
outcomes and social support for PLWHA [41,
42].

More than a quarter of the young adults stated
that they were worried the medications they were
given may hurt their health. This notion could
have been developed due to inadequate
knowledge of the effectiveness and role of ART
for their conditions. The results show that the
young adults were not quite knowledgeable
about the importance of the therapy, hence the
negative attitude. Few were worried about the
development of side effects due to the
medications they used. About half of the
participants reported that they often found it
difficult to take their medications and use a
condom for sexual intercourse when they
consume alcohol. Previous studies have
established the relationship between unprotected
sexual intercourse and consumption of alcohol
among people who are infected with HIV [43,
44].

Effectiveness of Mobile PHDP Text
Messages on the Attitudinal Disposition
of Young PLWHA

Patients’ beliefs regarding HIV/AIDS can
facilitate or hinder their treatments. Patients’
poor understanding of HIV and the effects of
ART has been associated with a higher
likelihood of non-adherence [45]. Patients may
drop out of therapy and care and this will
increase the risk behaviours and transmission
potential of the virus. The mobile PHDP
intervention effected a change in the attitudinal
disposition of the HIV-infected young people in
Yola, Adamawa. The observed mean difference
between baseline and 6-month follows up period
as measured by the repeated measure analysis
was statistically significant.

In a study by [9], the results confirm the
important potential of negative attitudes as
barriers to the progression of HIV treatment
among patients. Patients’ loss of trust in care
provider and the belief that they do not require to
take their drugs when they are feeling healthy
can severely compromise their immunity. Few of
the participants reported concerns for the
efficacy and side effects of the ART
medications. The concerns the young adults have
could be a product of inadequate knowledge of
ART. This finding suggests that health provider
engagement and counselling can be effective in



reducing the negative attitudes towards ART and
improve preventive behaviours [46, 47].

Limitations

With the questionnaire as a tool of data
collection, responses are dependent on
truthfulness of respondents.

Conclusion

The study shows that mobile positive health
and dignity prevention text messages can
improve the attitude of young PLWHA towards
ART in Nigeria. The HIV-infected patients who
received the intervention were more likely to
practice prevention of HIV transmission than
patients who received the standard care alone.
The overall findings of this study suggest that a
comprehensive integration of ART and
prevention programs may help to improve
attitude towards ART thus, reduce HIV
transmission in Africa and support continued
ART expansion. Although attention and
resources have been focused on patients who are
registered in ART clinics already, there is still a
vast majority of people in need of ART in sub-
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