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ABSTRACT ARTICLE HISTORY
Objective: The primary purpose of this study is to assess the  Received 13 May 2020
variance in the effects of factors influencing ever migrated  Accepted 22 March 2021
Malawian population’s subjective HIV infection expectation. KEYWORDS

Design: Using data from the Malawi Longitudinal Study of Families HIV; subjective;

and Health (MLSFH) survey (1998-2010), 7805 ever migrated  expectation; ever
Malawian adults were selected for the study. Summary statistics, ~ Migrated; population;
logistic regression and longitudinal multi-level models were fitted Malawi

for the study. A binary logistic regression was used to estimate

the direction and magnitude of the associations between the

variables selected for the study Five multilevel models with random

intercepts and coefficients nominal response were fitted.

Results: The study revealed that sexual behaviours had the most

significant effect on ever migrated Malawian’s subjective HIV infec-

tion expectation. All metrics showed that the conditional growth

model had the most signficant outcome. The addition of time and

other variables as predictors had a significant effect on the con-

ditional growth model.

Conclusion: Interventions designed to decrease the spread of HIV

should target sexual behaviours and widespread testing among

the ever migrated population to reduce subjective HIV infection

thoughts.

Introduction

The relationship between mobility and Human Immunodeficiency Virus (HIV) has been
long accepted as scholarly evidence shows that migration drives the spread of HIV
(McGrath et al., 2015; Ross et al., 2018). The epidemiology, however, varies across the
globe given the fact that population movements and HIV have vitiated countries in
sub-Saharan Africa (SSA) than other regions of world (P. Anglewicz et al., 2016; McGrath
et al, 2015). In SSA, specific population groups such as the ever migrated population
have contributed to the spread of the virus (P. Anglewicz, 2012). Consequently, the ever
migrated population are at a higher risk of HIV infection than non-migrants in this
region of the world (P. Anglewicz et al., 2016; McGrath et al., 2015). Pro social ecology
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scholars argue that the nature of the current epidemiology is influenced by multiple
and interrelated factors (e.g; behaviour, demographics, social, economic that operate at
different levels (Golden & Earp, 2012; Mayer et al., 2008; Weine & Kashuba, 2012).

Malawi has one of the highest HIV prevalence rates (~9.2%) among adults (Nutor
et al., 2020) in SSA. In 2012, for instance, about 11% of the Malawian population were
infected with HIV. There are regional differences in the distribution of HIV in Malawi,
with the areas in the North, Central and South having the highest, higher and lowest
rates, respectively (Geubbels & Bowie, 2006; Poulin & Muula, 2011; Wirth et al., 2017).
Several HIV prevention and control programmes, including antibody testing, have been
implemented in Malawi. However, the preference for HIV antibody test is dependent
on an individual’s health status thoughts and perceived HIV infection risk (Simmons,
2019). Further, the perceived susceptibility of HIV can be affected by mobility and its
associated activities (Colebunders & Kenyon, 2015; McGrath et al., 2015). Malawian
men who have ever migrated have 4% higher HIV infection rate than non-migrant
male Malawians (Dobra et al., 2017; Feldacker et al., 2010). Common scholarly inter-
pretation is that persons who have ever migrated frequently separate from their families
and spouses, disconnect from their known sexual network, and adapt to new customs
and cultures. When destination areas have higher HIV prevalence than origin commu-
nities, these migrants have an increased risk of HIV acquisition (McGrath et al., 2015).
Also, such persons are likely to experience sexual violence (P. Anglewicz et al., 2018)
which may contribute to increased HIV risk.

Researchers studying the relationship between migration and HIV in Malawi have
found that changes in behaviours among migrants influence perceived risk of con-
tracting the disease (P. Anglewicz, 2012; P. Anglewicz et al,, 2016; Dobra et al., 2017).
However, there are uncertainties regarding whether an ever-migrated individual’s
perceived risk of contracting HIV correlate with other determinants over time or not.
No longitudinal studies has been conducted to clearly describe the different factors
influencing the subjective HIV infection expectation of the ever migrated population
in the country. The basis of this study is, therefore, modelling the variance in the
effects of factors influencing ever migrated population’s subjective HIV infection
expectation using fixed and random intercepts and coefficients nominal response
models. The variance in the effects represents the presence or absence of subjective
HIV infection expectation. Thus, by considering changes over time, the study will
compare three approaches of the generalised multilevel nominal models; namely the
unconditional mean, unconditional growth and conditional growth models. Such
knowledge is of critical importance in the practical design and implementation of
HIV intervention programs in Malawi.

Methodology
Data

The Malawi Longitudinal Study of Families and Health (MLSFH) survey (1998-2010)
is the source of data for the study. From 1998 to 2010, the MLSFH survey investigated
the varying degrees of HIV and other Sexually Transmitted Infection (STI) risks in three
regions of Malawi, namely; central, southern and northern regions. Over time, the
initial scope was broadened to include other essential measures. A detailed description
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of the MLSFH survey, including, data and data collection process are provided on the
project website and in Kohler et al. (2015).

Data analysis

The study used the MLSFH survey data from 1998, 2001, 2008 and 2010. The third
wave of the survey was omitted from the study because some variables of interest
were excluded. A total of 12,750 samples was extracted as a repeated sample gen-
erated from the four study periods indicated above. Within the sample, 21 variables
were selected from four domains of variables: migration; socio-demographic; sexual
behaviour; health. These were respondent ID, worried about infection, sexual partners
12months, infidelity, infection expectation, current health to previous health, marital
status, level of education, contraception (condom use), ever migrated, travelled to
Lilongwe, travelled to Blantyre, travelled to Mzuzu, travelled to Zomba, number of
sexual partners, safer sex (condom use with partner), sex, time (study period), year
of birth, age. These variables were adapted from the dataset to best suit the analytical
method of the study (Jovic et al., 2015). In addition, the raking ratio estimation
method was applied to age and sex to create weights for the study (Dal Grande
et al., 2015). Except for the outcome variable, infection expectation, none was coded
as a binary variable. While missing ages were estimated from the year of birth pro-
vided, the frequency of all other missing data were computed to understand the
pattern of missingness (Soley-Bori, 2013). About 15 to 30% of data were missing but
missing data for the variables were found to be conditional on other variables (missing
at random) (Schafer, 1999). The missing values were replaced by multiple ordered
monotone blocks values (‘multiple imputed values’). The pattern of missing data was
decomposed into clusters of constructed monotone patterns. A sequential strategy
was used to impute the missing values in each cluster to account for uncertainty
about the imputed values and increase compatibility among univariate conditional
distributions (Li et al., 2014). The ever migrated population was limited to all partic-
ipants who responded with a ‘yes’ to the question ‘Have you travelled to other towns
or cities in Malawi?’ to achieve a more efficient analytical outcome (Jovic et al., 2015).
In effect, the final sample for the study was 7,805.

The distribution of HIV infection expectation among the ever migrated population
over time and space was integrated into the study. Internal migration variables labelled
as travelled to Mzuzu, Blantyre, Lilongwe and Zomba were used for this purpose. This
step was introduced to provide a clearer understanding of regional variations in
subjective HIV infection among ever migrated population in Malawi (Vetter, 2017). A
weighted distribution of the reported subjective HIV infection was presented.

A binary logistic regression model was fitted to estimate the direction and magnitude
of the associations between the variables to be used for the multi-level modelling. This
technique helped to assess the potential variance in the response variable (infection
expectation) and identify the variables that could be used to generate a parsimonious
model (Talenti et al., 2015). For this regression model, the initial interaction, each
sub-interactions and the main effects were estimated for equality of means. The vari-
ables with significant effects, eight out of 12, were included in the next model. These
variables became sex, age, infidelity, marital status, worried about infection, number of
sexual partners, level of education and safer sex (condom use with partner).
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In the third phase of the study, multi-level models were fitted. These models
accounted for all incomplete cases in longitudinal studies, where levels of attrition
can be high (Jin et al,, 2015; Steele, 2008). Two-level models for change were devel-
oped to investigate the relationship between time and how subjective HIV infection
varies among Malawians as a function of selected person-level variables. At level one
(1), fitted models measured how much an ever migrated Malawian’s subjective thought
of HIV infection varied occasionally (each period under study) (Bell et al., 2019). The
mean of the change for subjective HIV infection thought for an ever migrated Malawian
was assessed to describe the within-person variation in subjective HIV infection
thought in Malawi (Curran & Bauer, 2011). At level two (2), fitted models measured
how much subjective thought of HIV infection varied between ever migrated Malawian.
It described the between-person variation in average subjective thought of HIV infec-
tion for the whole period under study as a function of the grand mean for all ever
migrated Malawians, and the difference between the grand mean and ever migrated
Malawian’s mean for all years (Bell et al., 2019; Hoffman & Stawski, 2009). Thus, con-
texts have been defined as persons by explicitly modelling differences in person mean
in subjective thought of HIV infection in Malawi (Hoffman & Stawski, 2009). A base
model was introduced to assist with the estimation of between- and within-individual
variance and to serve as a benchmark for comparison between subsequent longitu-
dinal models (Holden et al.,, 2008; Tasca et al., 2009). The base model, unconditional
means model (UMM), had no time factor and therefore functioned not as a longitu-
dinal model. The UMM used a maximum likelihood estimation method because it has
relatively accurate frequentist properties as compared to other methods of estimation
(Oliveira & Ferreira, 2011). Below is a representation of this model;

Level1:y; =my; +¢;

Level 2: Tojj = ﬂooj + 1y 1)

where, at level 1, Vi is the dependent variable score (infection expectation) for
the repeatedly measure for i, individual(i=1,...,N) nested within group j, Ty is
the intercept for the i, individual or the individual mean score for every time points,
&, s the error in predicting the i, individual score from their overall mean score.
At level 2, Bogj is the intercept of the intercept at levell and it is modelled as a
group mean of each individual score. r; is the unique effect of the iy individual on
the intercept. The intra-class correlation coefficient (ICC) was estimated to check for
potential clustering in the data. The outcome of the ICC estimate informed the devel-
opment of the unconditional growth and conditional growth models. The unconditional
growth model (UGM) unlike the UMM included “time” as a predictor and thus, setting
up the slopes, fixed and random gradients, to assess the individual similarity or vari-
ability progression in the phenomenon of interest. The mathematical representation
of the UGM model is indicated below;

Level 1ty = oy + Ty (time) + &y

otij
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Level 2: 7y = oo + 1o

T = Proj +hij (2)

where the rate of change or within-person growth is modelled at level 1 and T iy 1
is the initial status for the i, individual(i=1,...,N) during a given period, the time
metric (1998, 2001, 2008 and 2010). nm-j(time) represents the slope of the model
and defines the growth rate for the i, for every year whereas & is the error term
showing the deviation of eachi, ‘s score from his or her own modelled line. The rate
of change or between-person growth variability is modelled at level 2. Here, the T i
intercept for the i, individual or the individual mean score for every time points,
represents f3,,., a function of the group mean of the i, individual score and hj,
the residual. The rate of change over time, T, « Yepresents the mean rate of change
for the i, individual’s group (ﬁoqi ), the connections between the individual group
centred score and the i, individual's growth parameters’ deviation from the mean
rate of change, I’”j. Next, was the introduction of the full model, conditional growth
model, to answer the main research question. It contained a fixed effect and random
slope and was modelled as;

Level 1: yyy; = oy + Ty (t/me) + o (X,.q. ) FooF Ty (Xnirj ) + &
Level 2: TCojj =,Booj +ﬂo1j (Xitj)+"'+(Xnirj)+rOij

7ij=ﬁ1oj+ﬁ11j(xiq)+~-~+(xnirj)+rw (3)

At level 1, 7o ... T, Were the regression weights for predictors, (Xitj)"'(Xni(j)' At
level 2, B,,; represents that the individual’s group centred score and f;; is each
individual’'s growth parameters’ deviation from the mean rate of change. A chi-square
test was undertaken to assess whether there will be a variance remaining to be
accounted for the predictors, the variance component were examined from the
growth models. All models in the study were weighted to adjust for population size
effect and computed using R progamme.

Results

Figure 1 shows the distribution of ever migrated population HIV infection expectation
in Malawi over space and time. The prevalence of HIV infection expectation were not
in unison across space and time. Malawians who had travelled to Lilongwe recorded
the highest expected HIV infection, whereas those who went to Zomba were the least
expectant. Initially, persons whose destination was Blantyre recorded the second-highest
expected, but in the final year, these travellers were replaced by those from Mzuzu.
Table 1 shows the outcome of the binary logistic regression analysis. All variables
but ever use a condom, sexual partners in the last 12months and the polynomial
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Source: MLSFH, 1998-2010

Figure1. Subjective HIV infection expectation across destinations in Malawi.

Table 1. Results of the logistic regression model for feature selection.

Predictors Coef SE & p-value

Demographic

Age -0.01 (0.01)**

Sex -0.18 (0.07)**

Marital status 0.16 (0.05)***

Education -0.16 (0.07)*

Sexual behaviour and health

Number of sexual partners 0.07 (0.02)%**

Infidelity 0.12 (0.03)***

Current to previous health -0.10 (0.04)**

Ever use condom -0.15 (0.09)

Safer sex (condom use with -0.16 (0.08)*
partner)

Sexual partners in the last 0.05 (0.03)
12 months

Worried about infection 1.12 (0.04)***

Transformations

Age? 0.00 (0.03)

Sex & Age? -0.05 (0.02)**

Fit statistics

AlIC 7243.8

Constant 4,56 (0.27)%**

Source: MLSH, 1998-2010.

"p<0.05.

“p<0.01.

ok

p<0.001, standard errors (SE) appear in parentheses, coef: coefficient.

function of age had a statistically significant relationship with subjective infection. It
was revealed that an ever migrated Malawian was less likely to have the thoughts
of HIV infection with age, sex, education, improved health, safer sex practices or was
an older female. Also, these Malawians were more likely to have the thoughts of HIV
infection if they were not in a marital union, had multiple sexual partners, practiced
adultery, frequently worried about the possibility of being infected.
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Table 2. Results of the multilevel models.

Parameter Model
1 2 3 4 5
Fixed effects
Constant 0.72***(0.01) 0.74**%(0.03) 0.74%**(0.03) 1.23**%(0.04) 1.05**%(0.06)
Time 0.01***(0.00) 0.03***(0.00) 0.01** (0.00) 0.04%**(0.04)
Age -0.13** (0.01)  -0.03***(0.03)
Sex -0.01* (0.01) -0.02* (0.02)
Marital status 0.03**#(0.02) 0.03**#(0.01)
Education -0.06* (0.04) -0.04* (0.09)
Number of sexual partners 0.18***(0.03) 0.15%**(0.05)
Infidelity 0.17** (0.05) 0.16** (0.04)
Current to previous health —-0.09**%(0.01) —-0.02***(0.00)
Condom use with partner —0.14**%(0.09) —-0.09***(0.07)
Worried about infection 0.13***(0.05) 0.14%**(0.04)
Sex & Age? -0.02** (0.06)
Random effects
5 5.86 5.85 4.58 1.90 1.89
O_E
) 3.64 4.09 1.99 6.31 6.12
O_r
2 0.17 0.17 0.17 0.17
On
. -0.21 -0.22 —0.24 -0.22
ol
Fit statistics
Deviance 7334.6 7323.0 7301.5 7236.7 7236.2
AIC 7360.6 7341.0 73325 7311.7 7311.2
BIC 7391.0 7368.2 7353.4 7347.0 73513
Loglik -3662.3 -3646.5 -3640.3 -3141.9 -3138.1
Model comparisons
2% = 1160 2 =3300%% 42 = 97.90%%* s =
98.40%**
3 = 21.50%% o2 = 86.30%* % =
X3 . X2 . Xas
86.80%**
X34 = 64.80%% A =
65.30%**
2
Xas = 0.50
ICC
0.32 0.41 0.69 0.77 0.77
Pseudo R? (level 1)
R%, =024 R% =0.24 R, =024 R’ =024
Source: MLSH, 1998-2010.
"p<0.05.
“p<0.01.

*xx

p<0.001, standard errors (SE) appear in parentheses, fixed effects estimates are reported before the p-values.
Variance components: o2 population error variance (residual variance) of the base model, ;. & o} : variance
of unique effects, Zo1: covariance of person (intercept) time. AIC: Akaike Information Criterigh (AIC), BIC:
Bayesian Information Criterion, Loglik: Log-likelihood, ICC: Intra-Class Correlation Coefficient, X?: Chi-square test
outcome between models.

Table 2 compares the results of the five nested data models. It captures the out-
come of the fixed and random effects, analysis of the fit statistics; the AIC, log like-
lihood, deviances, BIC and ){2, the intra-class correlation and pseudo R?. Generally,
the growth models (2 to 5) showed that effect of time was statistically significant
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from zero, indicating that HIV infection expectation increased for per period, from
1998 to 2010, and the increase was maintained for the 12years. All the metrics are
in agreement that model 4 provides the best fit to the data as all predictors yielded
a statistically significant effect. On the average, ever migrated Malawians who were
older were had lower [1.10 (ie; 1.23-0.13, p<0.01)] subjective HIV infection thoughts
than those who were younger [1.23( Boo, p <0.001)]. Similarly, ever migrated Malawians
who practiced safer sex likewise those who were currently healthier than in previous
years had lower [(1.09 (ie; 1.23-0.14, p<0.001), 1.14 (ie; 1.23-0.09, p<0.001)], respec-
tively) HIV infection expectations than those who avoided safer sex [1.23(ﬁoo,
p <0.001]) and had poor health experiences [1.23(/300, p <0.001)]. There is a relatively
weak negative correlation estimated between initial status and rate of change (7
=-0.2) indicating that the ever migrated population who had expected HIV tend to
experience less change over time due to the predictors than do individuals who begin
with no expectation of being infected with HIV.

Discussion

The study investigated subjective HIV expectation among ever migrated Malawians.
Specific factors were incorporated to determine the subjectivity of the ever migrated
Malawian population HIV infection expectation. Generally, the ever migrated Malawian
expectations of being infected with HIV is neither evenly distributed in the country
nor independent of other correlates of HIV.

It was observed that the distribution of expected HIV infection if an ever migrated
Malawian had travelled to specific areas in the country had a spatio-temporal vari-
ation. Similar findings have been reported by studies conducted in Malawi, where
certain areas and regions in the country had a higher prevalence of HIV infection
(P. Anglewicz et al., 2016; Geubbels & Bowie, 2006; Poulin & Muula, 2011; Wirth
et al.,, 2017 ). The observed spatial disparity can be explained by individual and
place factors. Urban areas like Lilongwe have a higher prevalence of HIV. Such areas
are popular migrant destinations (Feldacker et al., 2010; McGrath et al., 2015; Nutor
et al., 2020). Thus, engagement in risky sexual behaviours while settling in such
cities increases vulnerability to HIV infection. Moreover, the spread of the epidemic
from one city to other might have had influenced the perceived infection status of
Malawians who had travelled to destinations where HIV infection was formerly
regarded as less endemic. These findings indicate a need for more effective HIV
intervention programmes to improve awareness, testing management and control
among Malawians.

An ever migrated Malawian’s level of subjective HIV expectations varies with
sexual behaviours and observables characteristics like age, sex. Sexual behaviours,
in particular, accounted for an increased expectation of HIV infection over time. It
could be the result of relentless thoughts of the possible effects of continuous
engagement in risky sexual activities which could have also been behaviours formed
at the same time as migrants since risky sexual behaviours, in the form of concurrent
long-term sexual relationships and unprotected sex, have been identified as frequent
facilitators of the spread of the infection among migrant populations (P. Anglewicz
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et al, 2016; Dobra et al.,, 2017 ). In addition, infidelity was found to increase sub-
jective infection expectations among ever migrated Malawians. This finding confirms
P. A. Anglewicz et al. (2010) argument that perceived HIV infection is closely related
to spousal sexual behaviour. An ever-migrated Malawian’s perceived HIV infection
is intertwined with his or her spouse’s faithfulness. A reason is that extramarital
relationships are well known to be drivers of the spread of HIV in Malawi. Research
has revealed that concurrent long-term sexual relationships unlike monogamy in
the dynamics of sexual networks rapidly spreads HIV. Again, anthropologist have
emphasised the role of social structure in legitimising such relationships for males
in particular (Djamba, 1997). Such relationships are often companied by unprotected
sex (irregular condom use). Unprotected sex increases the capacity to be infected
and infect one’s spouse is high. Second, many ever-migrated Malawians are knowl-
edgeable about their actual HIV status, effects of infidelity and unprotected sex.
Thus they are likely to judge their HIV risk subjectively because of the known con-
sequence of infidelity (P. A. Anglewicz et al., 2010).

Similar to Du et al. (2015) research findings, it was observed that ageing and sex
accounted for a decrease in the expectancy of subjective HIV infection among the
ever migrated Malawians. Older females, unlike their younger counterparts, are less
promiscuous as prevalence of sexual dysfunction is common among older females
and even relatively higher in the postmenopausal years. Older female cohorts are less
likely to engage in regular risky sexual activities, a leading factors for the spread of
HIV. The irregularity, which might be due to death of a spouse, poor physical and
mental health and break down of communication (Ambler et al.,, 2012), has the
potency to decrease the thoughts of HIV infection. Another aspect to consider is the
reason for becoming an ever migrated Malawian. Females who were once migrants
migrated mostly because of marriage, family reunion or higher education (Fleury,
2016). More often than not, women including those who had ever migrated remain
in serial monogamy when they are married. Also, these females tend to believe their
partners do same and therefore fail to think about probable HIV infection because
of the perceived non-existence of infidelity (Muhwava, 2004).

In contrast, males had a higher HIV infection expectations and reasons for this are
opened to speculation. It could be that older males have frequently engaged risky
sexual activities in the past and had few or no HIV test outcomes because of fear
and HIV related stigma. Their unknown status increases their infection expectations
because they are likely perceive themselves susceptible to HIV (Mandiwa & Namondwe,
2019). Differently, older unlike younger Malawians had lower subjective expectation
of HIV infection. Elsewhere, this perception has been attributed to the finding that
older people are more likely to be tested for HIV and become aware of their HIV
status (Peltzer & Matseke, 2013). The higher uptake of HIV test could be due to access
to such services, HIV related knowledge and the need to reduce infection status
anxiety (P. Anglewicz et al., 2016; Mandiwa & Namondwe, 2019). Sex and ageing
differences, combined with other factors, suggest that programme planners need to
develop and design age and sex-specific interventions that target ever migrated males
and females within specific age groups separately in Malawi.

Person-level variance can be interpreted as heterogeneity across the ever migrated
for the probability of having subjective HIV infection expectations. The observed
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random effects are outcomes of the sexual behaviour and demographic characteristics
influencing subjective HIV infection expectations. The interactions between these
determinants across all years are responsible for the outcome variability. Hence, the
addition of time and other variables as predictors to the intercept had a significant
effect on the model. All the metrics were in agreement that model 4 provided the
best fit to the data.

Practical implications

As the burden of HIV lingers in SSA, the findings of the study offer considerations for
researchers and practitioners who seek to address HIV risk among Malawians with
potential subjective HIV expectations. To clarify the relationship between personal
feelings and HIV among the ever-migrated population in Malawi, these findings suggest
the need for further studies. Comprehensive qualitative and quantitative studies are
needed to describe subjective HIV infection among Malawians with circular migration
patterns and how behavioural, social, and situational risk factors present at place of
origins and destinations to which ever-migrated Malawians are exposed affect subjective
HIV infection. The research will inform how HIV treatment and prevention programmes
resources may be redistributed especially at transmission hotspots.

The study has some limitations. First, the reduction of predictors to a specific class
of variables is a limitation. This was due to the need for the creation of a parsimo-
nious model. Second, because of the convenient nature of the sample of destination
zones (four instead of 28 cities) for the internal migrants, it is evident the distribution
of subjective HIV expectation from other areas in Malawi was not discussed. Thus,
the omission of 24 cities constitutes a severe limitation but the four areas included
in the study are the main destination zones for internal migrants in the country. The
study, however, presents valuable findings for future analysis of HIV infection expec-
tation among the ever migrated Malawian population.

Conclusion

In summary, the study has demonstrated a significant relationship between sexual
behaviours and subjective HIV infection among the ever-migrated population in Malawi.
This presents a significant public health issue for a country battling with multiple
disease burden. The findings highlight the need for further research to broaden our
understanding of the protective and risk factors underlying subjective HIV infection
expectation in Malawi and SSA in general. Importantly, the present study has provided
baseline quantitative evidence which can inform further investigation into the associ-
ation between sexual behaviours, personal feelings and subjective HIV infection in
Malawi and other settings where subjective HIV infection have received less attention.
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