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Abstract
Africa has the unenviable challenge of dealing with a double burden of disease: infectious diseases (IDs) such as
HIV/AIDS and tuberculosis are high while non-communicable diseases (NCDs) are rapidly rising in the region.
Populations with increased susceptibility to both include migrants. This review highlights the susceptibility of
rural-to-urban migrants in Sub-Saharan Africa to the IDs of HIV/AIDS and tuberculosis, and to NCDs, particularly
cardiovascular diseases. The disruption that occurs with migration is often accompanied by unhealthy exposures
and environments. These include partaking in risky sexual practices and a subsequent greater risk for HIV infection
in migrants than the general populations which contributes to the spread of the disease. Migrants frequently work
and live in conditions that are poorly ventilated and overcrowded with suboptimal sanitation which increases their
risk for tuberculosis. Considering that migrants have an increased risk of acquiring both HIV/AIDS and tuberculosis,
and in view of the interaction between these diseases, they are likely to be at high risk for co-infection. They are
also likely to facilitate the geographical spread of these infections and serve as conduits of disease dissemination to
rural areas. Changes in lifestyle behaviours that accompany migration and urbanisation are exemplified primarily by
shifts in physical activity and dietary patterns which promote the development of obesity, diabetes, hypertension
and cardiovascular diseases. Urban living and employment is generally less physically exerting than rural routines;
when migrants relocate from their rural residence they adapt to their new environment by significantly reducing
their physical activity levels. Also, nutritional patterns among migrants in urban centres change rapidly with a shift
to diets higher in fat, sugar and salt. Consequently, increases in weight, blood pressure and glucose levels have
been reported within a year of migration. Interactions between IDs and NCDs are common; considering that
migrants have an increased susceptibility to IDs and demonstrate a rapid rise in their risk for NCDs, the concurrent
prevalence of both is likely in this population. There is a need for a combined strategy to combat IDs and NCDs
with screening and treatment programmes geared towards this high risk group.
Keywords: Infectious diseases, HIV/AIDS, Tuberculosis, Non-communicable diseases, Cardiovascular disease,
Hypertension, Diabetes, Migrant, Co-infection, Africa

Correspondence: nasheeta.peer@mrc.ac.za
1
Non-communicable Diseases Research Unit, South African Medical Research
Council, 491 Ridge Road, Overport, Durban 4001, South Africa
2
Department of Medicine, University of Cape Town, Cape Town, South Africa
© 2015 Peer. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this
article, unless otherwise stated.

Peer Tropical Diseases, Travel Medicine and Vaccines (2015) 1:6

Page 2 of 8

Introduction: the double burden of disease in
Africa
Africa has the unenviable challenge of dealing with a double
burden of disease: alongside continuing high rates of infectious diseases (IDs) such as human immunodeficiency virus
(HIV)/ acquired immunodeficiency syndrome (AIDS),
tuberculosis (TB) and other infections, cardiovascular diseases (CVDs) and diabetes are among the chronic noncommunicable diseases (NCDs) rising rapidly in the region
[1]. Consequently, there has been a change in the major
causes of mortality; while once dominated by IDs, these
have shifted to include a combination of IDs and NCDs [2].
Africa has been the epicentre of the HIV/AIDS pandemic; the overall prevalence is about 5-9 % (Table 1) [3]
but this exceeds 30 % in 30-39-year-old South African
women [4]. Of the estimated 35 million HIV-infected individuals globally in 2014, 71 % (24.7 million) reside in SubSaharan Africa (SSA) and the region accounts for 74 % of
the worldwide AIDS-related mortality [5]. Closely aligned
with the HIV/AIDS epidemic is the resurgence of TB, particularly in developing regions. A quarter of the estimated
9 million people with TB in 2013 resided in the Africa
region which had the highest rates of cases (280/100 000)
and deaths (42/100 000) per capita [6].
Parallel to this overwhelming burden of IDs is the high
prevalence of hypertension, regarded as one of the continent’s greatest health challenges after HIV/AIDS [7].
Hypertension, with an estimated prevalence of 30 %
(Table 1) [8], constitutes the foundation for the CVD epidemic in SSA [9]. Associated with hypertension is obesity,
an important risk factor for the former as well as for diabetes and CVD. The prevalence of obesity has been steadily increasing in Africa [10] with rates as high as 32 %
reported in South Africa [11]. Another key NCD and
important contributor to CVD is type 2 diabetes which
was low in Africa at about 5-6 % [12, 13]. However,
the number of individuals with the disease is expected
to rise by 110 % from 19.8 million in 2013 to 41.5
million in 2035 [12].
Table 1 Summary data from reviews or reports on the
prevalence of relevant infectious and non-communicable
diseases in Sub-Saharan Africa
Source

Disease

Magadi, 2013 [3] HIV

Sub-groupa

Men Women Total

Poor: urban

-

-

9.2

Poor: rural

-

-

5.3

Non-poor: urban -

-

7.3

Non-poor: rural

-

-

6.2

WHO [6]

Tuberculosis

-

-

0.03

WHO [10]

Obesity

5.3

11.1

-

Ataklte [8]

Hypertension

-

-

30

Hilawe [13]

Diabetes

5.5

5.9

5.7

a

Study-specific socio-demographic characteristics

Although there are numerous other diseases such as
malaria and parasitic infections that contribute to the high
ID burden in Africa, this review focuses on the IDs of
HIV/AIDS and TB. Similarly, NCDs encompass cancers
and chronic obstructive airway diseases, with major risk
factors including tobacco and alcohol use but the emphasis here is on the development of cardio-metabolic
diseases. This review highlights the susceptibility of ruralto-urban migrants in SSA to the IDs of HIV/AIDS and
TB, and to NCDs, particularly CVDs. English language
studies on migrants, HIV/AIDS, TB and CVD risk factors
such as hypertension and diabetes in SSA were obtained
from PubMed. The reference lists of articles identified
were also examined for relevant studies. Prevalence data
were obtained from good quality systematic reviews and
World Health Organisation reports.

Review
Migration: a rapidly rising phenomenon

Migration today takes many forms including international
and national mobility with urban-to-urban relocations or
rural-to-urban movements; the latter is the focus in this
review. These relocations may be permanent or circular to
urban areas or seasonal (short-term) mobilisations within
or between urban and rural areas. There has been a rise in
circular migration in Africa because of cheaper transport,
rural attachments and poor urban living conditions [14].
Populations at high risk of both IDs and NCDs include
migrants, particularly those involved in rural-to-urban
migration [15]. From time immemorial man has migrated
in search of better opportunities. This phenomenon continues today on a global and ever increasing scale with
ongoing migration of people in search of gainful employment, hopes for a better life and an escape from poverty.
This is especially true for Africa where the majority of
the population eke out a subsistence living. Migration in
the region is occurring at unprecedented rates with
subsequent rapid increases in urban populations; urbanisation in the region is currently occurring faster than
on any other continent [16]. Growth in urban populations in the region is currently averaging 4.5 % per
annum with the 2020 urban population expected to
reach 487 million [17].
Although young men traditionally form the bulk of
migrants in Africa, the independent movement of women
has increased over the last few decades [18]. Of the
women who are increasingly migrating about 50 % of
them are also employed [19]. There is a demand in urban
areas for housemaids and nannies, and for workers in the
euphemistically termed ‘entertainment industry’ [18].

Migration: a vector for disease dissemination
Considering the rationale for migration, it is ironic that the
disruption that occurs with migration is often accompanied
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by unhealthy exposures and environments, and the stress
associated with the relocation may also have health consequences [19]. Although migration may translate into economic benefits for the individual and their families the
economic advantage conferred by migration is often counterbalanced by the toll exacted in terms of ill health.
HIV/AIDS

In recent times with technological advances and greater
global connectedness, and the increased volume of swifter
and more efficient transport systems in today’s mobile
world, opportunities for disease spread have increased
exponentially [20]. A prime example is the rapid spread of
the HIV infection over a short time span via corridors of
population movement between urban settings, and from
urban to rural regions [21]. The disease has spared no corner of the globe spreading rapidly through high levels
of mobility to become a global epidemic in only two
decades [20].
In Africa, initially healthy migrants such as miners living away from home serve to hasten the transmission of
IDs, once they are infected, by creating a bridge between
populations. Geographical areas are connected through
the mobility of infected individuals and disease spread
usually from higher (destination areas) to lower (places
of origin) prevalence areas [22, 23]. Thus, in today’s
highly interconnected world the movement of people is
a key factor influencing the spread of disease with migration becoming an important determinant of global
health [22].
Numerous factors lead to migrants initiating and partaking in risky sexual practices, the primary route for the
spread of HIV infection, in their urban destinations. Migration may encourage risky sexual behaviours through
the disruption of family life and normal sexual relations
when separated from their families and spouses for prolonged intervals [22–24]. Migrants are likely to experience
feelings of isolation coupled with loneliness when living
away from home [23, 24]. Also, there may be fewer social
constraints on sexual behaviour in urban centres compared with rural areas which may lead to weakening of
social inhibitors [22, 25]. Changing socio-cultural norms
with greater freedom afforded and the anonymity associated with living in cities and the nature of work are other
factors likely to promote risky sexual behaviours [23]. Furthermore, many migrants tend to have low levels of literacy and skills resulting in a lack of knowledge about and
low utilisation of available HIV prevention services at their
destination abode [23].
Male migrants separated from their partners often find
substitutes, which may include potentially riskier partners
such as commercial sex workers. Migrant men may thus
have a greater likelihood of engaging in risky behaviours
than their non-migrant counterparts. They may also tend
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to move to or through areas with relatively higher prevalence of HIV infection [25]. Thus, initially healthy migrant
men, through their increased exposure to HIV in high risk
urban settings, acquire the infection.
Numerous studies in Africa have demonstrated the close
relationship between mobility and the spread of HIV infection. Migrants, compared to non-migrants, in Ghana,
Kenya and Malawi reported more sexual partners and less
frequent condom use [25]. Moreover, in Senegal, internal
seasonal migration was the only sociological or behavioural
factor linked to the spread of the virus in a rural area within
the country [20]. In accordance with these findings, Ugandan and South African migrants were 3-times more likely
to be infected with HIV than non-migrants [26]. Similarly,
in urban Cameroon, HIV prevalence was found to be 5times greater in mobile compared to resident men; mobile
men reported more risky sexual behaviours in terms of
an increased number of partners and one-off contacts
[20]. In Kenya, where rural-to-urban migrants contribute
substantially to slum settlements [24], the HIV prevalence
was more than twofold higher in the latter than in nonslum urban residents [27]. Further highlighting the plight
of the urban poor was their much higher prevalence of
HIV infection compared to their rural counterparts
(Table 1). In contrast, HIV prevalence was similar among
non-poor urban and rural residents, thereby emphasising
the susceptibility of poor migrant populations to the disease
[3]. Migrants are thus at greater risk for HIV infection than
the general populations and contribute to the spread of the
disease [23].
It is not only migrant men who engage in risky sexual
behaviour but also their female counterparts. Female migrants have also been found to have more sexual partners
than female non-migrants [21, 25]. A South African study
found that female migrants compared to non-migrants
had 48 % greater likelihood of being HIV-infected [21].
Noteworthy is that the overall higher odds of being HIVinfected in male and female migrants combined was 27 %
compared to their non-migrating counterparts. This illustrates that the costs of migration for HIV risk are particularly disadvantageous to women. Higher risk behaviour
linked to migration was associated with a greater likelihood of acquiring HIV infection in women than in men.
Furthermore, the number of sexual partners increased the
odds of HIV infection in female migrants to a greater
extent than for male migrants [21].
Notably, migration has important implications not only
for the migrant him/herself and for the destinations that
host the migrants but also for those who are left behind
[22]. The absence of a partner at home for an extended
period may influence the remaining partner’s sexual behaviour because of a combination of sexual and financial
needs [14]. The risk of extramarital relationships is higher
as well as the spread of HIV infection if accompanied by
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unprotected sex [14]. The stay-at-home wives of migrants
may be more likely to engage in extramarital relationships
than those of non-migrant men [25]. This emphasises that
migration affects the sexual behaviour of not only both
genders but also of both the migrants and their stay-athome partners and highlights the complexities associated
with the spread of HIV infection.
TB

Frequently, migrant working and living conditions are
poor with informal living conditions, a lack of adequate
housing, poor ventilation, overcrowding and poor access
to safe water and sanitation [15, 22]. These environments
are highly conducive for disease transmission exposing
migrants to greater risks of infection. Also, by living in
areas with higher disease prevalence, their exposure to
infected individuals is increased. A prime example is the
spread of TB in southern Africa to and through migrant
mine workers [22]. These migrant workers had a significantly higher risk exposure at the workplace because of
unclean working conditions, exposure to silica dust, overcrowded housing and inadequate sanitation.
Furthermore, they unwittingly transferred the disease
from high prevalence urban hotspots to rural areas; on
their annual visits home to their original residences, migrants served to disseminate these diseases to rural populations. Their partners, families and community members
were exposed to a disease that, until then, had not been
detected in rural regions [22]. This underscores the critical
role of human migration as a vector for disease dissemination, particularly in the setting of high exposure in urban
areas [19, 22].
Circular migration

Many migrants are now able to frequently return home
because of improved transportation between rural and
urban areas and on account of greater flexibility of work
contracts [28]. Therefore, in a highly mobile world, the
continued circulation of migrants between places of origin and destination may accelerate the spread of disease
[19]. The impact on the spread of TB is evident with
more frequent home visits by migrants rendering rural
families more vulnerable to potential infection. Additionally, migrants in poor health will more likely spend
longer time at home, thereby exposing more people in
rural communities to the disease [22].
With regards to the spread of HIV infection, the influence of frequent circular migration may be more nuanced.
It is possible that an increased frequency of return may
potentially be protective if this deters migrants from taking additional sexual partners while away [22]. Nonetheless, if already infected, the frequently returning migrants
may increase the risk of HIV transmission with more
frequent exposures of the uninfected partners. Little is
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known though about the impact of frequently returning
home migrants on HIV transmission and further research
is required to explore this behavioural pattern [22].

Migration: influences on the uptake of lifestyle
risk factors
It is not only the spread of IDs that is influenced by
rural-to-urban migration; there is an equally significant
influence on lifestyle behaviours that contribute to the
development of NCDs, particularly diabetes and CVDs.
Changes in behavioural patterns that accompany migration and urbanisation are exemplified primarily by shifts
in physical activity and dietary patterns which promote
the development of obesity, an important risk factor for
diabetes, hypertension and CVD.
Physical activity

Behavioural modifications in migrant populations are
influenced by the physical, economic and social environments in which individuals reside today and have
evolved rapidly in recent times [29]. The changes, which
are occurring predominantly in urban settings, include
revolutions in transportation, communication, workplace
and domestic-entertainment technologies. Consequently,
urban living and employment is generally less physically
exerting than rural routines. Modes of work and transportation, the main contributors to physical activity in Africa,
differ vastly between urban and rural areas. Urban compared to rural living is usually associated with better road
networks and easier access to public transport, which
translates into less time spent walking to a particular destination. Also, technology and economic incentives tend
to discourage activity; technology by decreasing the energy
requirements for routine daily activities, and economics by greater reimbursements for sedentary than active work [30].
Therefore, when migrant populations relocate from
their rural residence they are likely to significantly reduce their physical activity levels because of adaptations
to urban living and employment. Unwin and colleagues
[31] reported the rapid uptake of urban patterns of lifestyle behaviours in rural-to-urban migrants in Tanzania.
They found a 53 % and 22 % reduction in vigorous physical activity levels in just a year in these migrant men
and women, respectively. This indicates that even in
many parts of Africa physical activity patterns over
the past few decades have shifted from labour-intensive lifestyles to more sedentary and less physically
demanding activities [32]. Reduced physical activity is
likely a key contributor to rising metabolic diseases in
the region [33], particularly among the urban poor
who have reduced access to exercise facilities such as
gyms, parks, etc.
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Diet

Blood pressure

In addition to lower physical activity levels linked to urban
compared to rural living, there are marked differences in
dietary food patterns in these regions. Rural diets in Africa
tend to comprise traditional plant based diets high in carbohydrates and fibre and low in fat. In contrast, urban diets
are usually higher in fats, sugar and salt, and lower in carbohydrates, vitamins, trace elements and fibre intake [34].
Nutritional patterns among migrant populations living
in urban areas are likely to shift to diets that predispose to
the development of atherosclerosis. Saturated fat intake
was significantly higher in Tanzanian male migrants a year
after relocating from rural to urban areas [31]. Among the
female migrants, while the rise in saturated fat intake was
not significant, consumption of fried potatoes, red meat
and soft drinks increased. These data underline the rapid
nutritional transition that occurs in rural-to-urban migrants over a short period of time. It also emphasises that
improvements in socioeconomic status that may accompany migration to urban centres do not necessarily translate into improved nutritional status. Notably, the uptake
of urban diets in South African migrants, including the
intake of fast foods and foods high in sugar and fats, was
often perceived as progress from rural diets [35].
Interestingly, Unwin and colleagues reported an increase
in the consumption of fruits and vegetables in Tanzanian
migrants [31]. Likewise, in South Africa, the intake of
fruits and vegetables was higher in urbanised professionals
than in farm workers and other rural residents [36]. This
indicates that urban compared to rural living may offer an
advantage in terms of access to a more varied diet [31] as
well as perhaps greater affordability related to increased
disposable income.

Consistent with the pathophysiology of hypertension,
blood pressures (BPs) are known to increase more quickly
over time following the development of obesity, change in
dietary habits and stress [37]. Accordingly, studies in Africa have shown a rise in BP in migrant populations. Increases in BP in the Kenyan Luo migration study were
observed as early as within 3–24 months of rural to urban
migration [38]. Also, urban migrants in Cameroon had
higher BP compared to rural residents. Ongoing migration
is therefore likely to escalate the increasing and high burden of hypertension on the continent, especially among
the poor who may have a greater exposure to stress due to
economic difficulties.

Overweight and obesity

The combination of reduced physical activity levels with
high energy diets in migrant populations quickly leads to
weight gain [31] with some even considering this an
achievement [35]. Rapid increases in weight, waist circumference and body mass index (BMI) were found in both
male and female migrants in Tanzania [31]. These measurements were all significantly higher at one year compared to baseline with apparent increases in BMI reported
from about four months after migration. In a study from
Cameroon, Sobngwi and colleagues observed that individuals who had migrated from rural to urban areas within
the previous 2 years had higher mean BMI compared to
rural residents [37].
In accordance with the close relationship between adiposity and diabetes, the latter study found fasting blood
glucose levels to be higher in migrants compared to rural
residents. The continuous migration to urban centres will
likely lead to increases in obesity prevalence and a subsequent rise in diabetes among migrant populations.

Interaction between IDs: TB and HIV
The advent of the HIV/AIDS pandemic has witnessed a
dramatic shift in the delicate equilibrium between effective
host immunity and florid TB infection with life-threatening consequences [39]. Individuals with latent TB infection, which comprises about a third of the population,
have a vastly greater risk of developing active TB if immunocompromised by concurrent HIV infection [39, 40].
Therefore, despite the multifactorial aetiology of TB, HIV
infection is the key driver of the epidemic today with 13 %
of TB cases co-infected with HIV worldwide [39].
The burden is particularly high in Africa where there
has been an exponential rise in overt TB in the immunocompromised. Countries in eastern and southern Africa
that are most affected by HIV have witnessed a fivefold or
more rise in their TB caseload. Incidence rates in these
regions are now comparable with those found in Europe
in the 1950s before the appearance of anti-TB drugs [40].
Compared to the global TB incidence of 16/100 000
among the HIV-infected, the rate in Africa is 94/100 000
[6]. Notably, co-infection leads to worse outcomes
and is responsible for a high proportion of TB-related
mortality [39].
Considering that migrant populations have an increased
risk of acquiring both HIV/AIDS and TB, and in view of
the interaction between these diseases, they are likely to
be at high risk for co-infection. Moreover, migrants are
usually among the poorest and most vulnerable in a community; this coupled with their inadequate access to
healthcare services, probably attributed to their new surroundings, may likely contribute to a delay in diagnosis
and optimal treatment. There is thus an important need
to empower migrant communities through increased social awareness and integration, and frequent health communications [41].
Interaction between IDs and NCDs
There is an expanding body of literature that demonstrates a convergence of IDs and NCDs with these
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conditions displaying synergism whereby the one exacerbates or influences the development of the other [2]. That
two of the most common IDs seen in Africa, TB and HIV/
AIDS, not only co-exist but interact with NCDs is of great
concern [1, 17, 42]. This is particularly worrisome in migratory populations who not only have an increased susceptibility to IDs but also demonstrate a rapid rise in their
risk for NCDs. The co-occurrence of IDs and NCDs is
thus likely to be prevalent in migrant populations. However, there is scant data in Africa available on this topic.
HIV and NCDs

A key contributor to the changing pattern of mortality in
Africa has been the widespread introduction of anti-retroviral therapy (ART) which has seen the lifespans of HIVinfected individuals prolonged and the infection now
considered a chronic condition [19]. Consequently, with
greater longevity, HIV-infected individuals face the same
risk for acquiring CVDs and other NCDs as HIV-uninfected populations i.e. exposure to traditional risk factors
for cardio-metabolic diseases.
Moreover, the presence of HIV-infection itself may
contribute, both directly through immune activation and
inflammation, and indirectly through immunodeficiency,
to metabolic and inflammatory changes and thereby further raise the risk for CVD [43, 44]. HIV-infection per se
promotes endothelial dysfunction, atherosclerosis and
thrombosis.
Additionally, the receipt of combination ART especially
those that include protease inhibitors, while revolutionising the care of HIV-infected individuals, has been associated with frequent and sometimes severe metabolic side
effects. ART causes insulin resistance and decreased insulin secretion [43] thereby increasing the risk for diabetes
and the metabolic syndrome [42], worsens lipid profiles
[1, 17, 42], in particular low high-density lipoprotein cholesterol levels, and increases the risk of developing CVD
[17]. The increased cardiovascular risk of some ART may
be through their impact on metabolic and body fat parameters, but also possibly through other factors that are
currently unclear [44].
TB and NCDs

The relationship between TB and diabetes, a key NCD,
has long been recognised but underappreciated with these
two conditions influencing one another by multiple pathways [45]. The presence of diabetes probably impairs the
immune responses needed to control bacterial infections
[46, 47], thereby increasing susceptibility to TB. Diabetes
contributes substantially to incident TB globally: a systematic review of cohort studies found that individuals with,
compared to without, diabetes have a threefold greater
risk of developing active TB infection [46]. In Uganda,
8.5 % of patients admitted with TB were diagnosed with
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diabetes [48]. This was higher than the 2.2 % diabetes
prevalence in the general Ugandan population or the
6.4 % prevalence in the hospital medical units during the
study period.
Infection with TB in individuals with diabetes is often
associated with poor glycaemic control [47, 48]. The increased pro-inflammatory state that accompanies TB where
counter-regulatory stress hormones such as epinephrine,
cortisol and glucagon are released is likely to induce reactionary hyperglycaemia [48]. Additionally, anti-TB drugs
such as rifampicin may induce hyperglycaemia directly or
indirectly via interactions with oral hypoglycaemic agents
while pyrazinamide can disrupt glycaemic control [45, 47].
Moreover, co-morbid presentation of diabetes with TB
can worsen treatment outcomes and exacerbate the severity of TB infection, particularly if diabetes is poorly
controlled [1, 17, 45, 47]. There is a greater risk for TB
treatment failure and death in individuals with diabetes
[47]. Migrant population may likely succumb to the
worse case scenarios accompanying co-infection because
of their frequent difficulties in accessing healthcare
services. This may lead to delayed treatment and an absence of on-going and regular attendance at healthcare
facilities.
Furthermore, seeing that migrant populations are particularly vulnerable to acquiring TB infection, and in
conjunction with their rapid uptake of urban lifestyles, they
may be at higher risk for co-infection with TB and diabetes.
In depth research is needed to investigate the pattern of this
co-infection in migrant African populations.

Conclusion
The greater susceptibility for HIV and TB infections
among migrant populations in Africa and their rapid uptake of risk factors that predispose to diabetes and CVDs
highlight their vulnerability to the dual burdens of IDs
and chronic NCDs. This is related to their high risk sexual
behaviour, their uptake of unhealthy lifestyles as well as
their suboptimal working and living conditions. That
migrants in Africa are generally among the poorest populations in their places of destination and likely to be
amongst the most vulnerable to these diseases accords
with the strong social gradient that frequently correlates
with both IDs and NCDs [49].
There is a need for a combined strategy to combat these
diseases with screening and treatment programmes geared
towards this high risk group with overlapping care needs.
Although more research is needed on an optimal management approach for the dual disease burden in migrant
populations, there are measures that can be introduced to
improve detection. These include screening for TB and
HIV infection in high risk areas where migrants are
known to congregate such as in slums. Simultaneous targeted screening for diabetes with lower clinical thresholds
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among new TB cases or those at high risk need to be implemented [15]. Noteworthy is that the cost of adding
NCD screening to community-based HIV testing programmes have been shown to be relatively low [50]. The
opportunity to leverage the ID healthcare infrastructure
for integrated disease management underscores the need
for the healthcare team to be skilled in the screening and
treatment of both IDs and NCDs. To curb the tide of
these conditions, the integration of their management is
imperative, especially because of the increased susceptibility to IDs or NCDs if one is present.
Moreover, the integration of public health activities for
IDs and NCDs, particularly in vulnerable groups, should
extend beyond healthcare services to encompass prevention, a crucial component for successful management of
both burdens [15]. It has been suggested that, owing to
the high mobility of migrants, intervention measures that
target this population should be implemented in rural
areas prior to their departure [26]. Such programmes need
to promote condom use and advice on safe sex, awareness
of inadequate living conditions that facilitate the spread of
TB, and the importance of physical activity and optimal
diets.
Abbreviations
AIDS: Acquired immunodeficiency syndrome; ART: Anti-retroviral therapy;
BP: Blood pressure; BMI: Body mass index; CVD: Cardiovascular disease;
ID: Infectious disease; HIV: Human immunodeficiency virus; NCD:
Non-communicable disease; SSA: Sub-Saharan Africa; TB: Tuberculosis.
Competing interests
The author declares that she has no competing interests.
Source(s) of funding
None for the study.
The author is a salaried employee of the South African Medical Research
Council.
Received: 12 March 2015 Accepted: 10 July 2015

References
1. de-Graft Aikins A, Unwin N, Agyemang C, Allotey P, Campbell C, Arhinful D.
Tackling Africa’s chronic disease burden: from the local to the global. Glob
Health. 2010;6:5. Epub 2010/04/21.
2. de-Graft Aikins A. Ghana’s neglected chronic disease epidemic: a
developmental challenge. Ghana Med J. 2007;41(4):154–9. Epub 2008/05/10.
3. Magadi MA. The disproportionate high risk of HIV infection among the
urban poor in sub-Saharan Africa. AIDS Behav. 2013;17(5):1645–54. Epub
2012/06/05.
4. Shisana O, Rehle T, Simbayi LC, Zuma K, Jooste S, Zungu N, Labadarios D,
Onoya D, et al. South African National HIV Prevalence, Incidence and
Behaviour Survey, 2012. Cape Town, HSRC Press; 2014.
5. Joint United Nations Programme on HIV/AIDS (UNAIDS). The Gap Report.
Geneva: UNAIDS; 2014.
6. World Health Organization. Global tuberculosis report 2014. Geneva: World
Health Organization; 2014.
7. Opie LH. Heart disease in Africa. Lancet. 2006;368(9534):449–50. Epub
2006/08/08.
8. Ataklte F, Erqou S, Kaptoge S, Taye B, Echouffo-Tcheugui JB, Kengne AP.
Burden of undiagnosed hypertension in sub-saharan Africa: a systematic
review and meta-analysis. Hypertension. 2015;65(2):291–8. Epub 2014/11/12.
9. Mensah GA. Epidemiology of stroke and high blood pressure in Africa.
Heart. 2008;94(6):697–705. Epub 2008/03/01.

Page 7 of 8

10. World Health Organization. World health statistics 2012. Geneva: World
Health Organization; 2012.
11. Micklesfield LK, Lambert EV, Hume DJ, Chantler S, Pienaar PR, Dickie K, et al.
Socio-cultural, environmental and behavioural determinants of obesity in
black South African women. Cardiovasc J Afr. 2013;24(9–10):369–75. Epub
2013/09/21.
12. Peer N, Kengne AP, Motala AA, Mbanya JC. Diabetes in the Africa Region:
an update. Diabetes Res Clin Pract. 2014;103(2):197–205. Epub 2013/12/10.
13. Hilawe EH, Yatsuya H, Kawaguchi L, Aoyama A. Differences by sex in the
prevalence of diabetes mellitus, impaired fasting glycaemia and impaired
glucose tolerance in sub-Saharan Africa: a systematic review and
meta-analysis. Bull World Health Organ. 2013;91(9):671–82D. Epub
2013/10/09.
14. Bocquier P, Collinson MA, Clark SJ, Gerritsen AA, Kahn K, TollMan SM.
Ubiquitous burden: the contribution of migration to AIDS and Tuberculosis
mortality in rural South Africa. Etude de la population africaine =. Afr Popul
Stud. 2014;28(1):691–701. Epub 2015/01/13.
15. Remais JV, Zeng G, Li G, Tian L, Engelgau MM. Convergence of
non-communicable and infectious diseases in low- and middle-income
countries. Int J Epidemiol. 2013;42(1):221–7. Epub 2012/10/16.
16. BeLue R, Okoror TA, Iwelunmor J, Taylor KD, Degboe AN, Agyemang C,
et al. An overview of cardiovascular risk factor burden in sub-Saharan
African countries: a socio-cultural perspective. Glob Health. 2009;5:10. Epub
2009/09/24.
17. Young F, Critchley JA, Johnstone LK, Unwin NC. A review of co-morbidity
between infectious and chronic disease in Sub Saharan Africa: TB and
diabetes mellitus, HIV and metabolic syndrome, and the impact of
globalization. Glob Health. 2009;5:9. Epub 2009/09/16.
18. Tacoli C. Chapter 9: Urbanisation and migration in sub-Saharan Africa:
changing patterns and trends. In: De Bruijn M, Van Dijk R, Foeken D, editors.
Mobile Africa: Changing Patterns of Movement in Africa and beyond.
Boston: Brill; 2001.
19. Collinson MA, White MJ, Bocquier P, McGarvey ST, Afolabi SA, Clark SJ, et al.
Migration and the epidemiological transition: insights from the Agincourt
sub-district of northeast South Africa. Global Health Action. 2014;7:23514.
Epub 2014/05/23.
20. Lydie N, Robinson NJ, Ferry B, Akam E, De Loenzien M, Abega S. Mobility,
sexual behavior, and HIV infection in an urban population in Cameroon.
J Acquir Immune Defic Syndr. 2004;35(1):67–74. Epub 2004/01/07.
21. Camlin CS, Hosegood V, Newell ML, McGrath N, Barnighausen T, Snow RC.
Gender, migration and HIV in rural KwaZulu-Natal, South Africa. PloS one.
2010;5(7):e11539. Epub 2010/07/17.
22. Lurie MN, Williams BG. Migration and Health in Southern Africa:
100 years and still circulating. Health Psych Behav Med. 2014;2(1):34–40.
Epub 2014/03/22.
23. Saggurti N, Mahapatra B, Swain SN, Jain AK. Male migration and risky sexual
behavior in rural India: is the place of origin critical for HIV prevention
programs? BMC Public Health. 2011;11 Suppl 6:S6. Epub 2012/03/02.
24. Greif MJ, Nii-Amoo DF. Internal migration to Nairobi’s slums: linking
migrant streams to sexual risk behavior. Health Place. 2011;17(1):86–93.
Epub 2010/10/05.
25. Anglewicz P. Migration, marital change, and HIV infection in Malawi.
Demography. 2012;49(1):239–65. Epub 2011/11/24.
26. Tamiru M, Hailemariam D, Mitike G, Haidar J. HIV-Related Sexual Behaviors
among Migrants and Non-migrants in Rural Ethiopia: Role of Rural to Urban
Migration in HIV Transmission. Int J Biomed Sci. 2011;7(4):295–303. Epub
2011/12/01.
27. Madise NJ, Ziraba AK, Inungu J, Khamadi SA, Ezeh A, Zulu EM, et al.
Are slum dwellers at heightened risk of HIV infection than other urban
residents? Evidence from population-based HIV prevalence surveys in
Kenya. Health Place. 2012;18(5):1144–52. Epub 2012/05/18.
28. Coffee M, Lurie MN, Garnett GP. Modelling the impact of migration on the
HIV epidemic in South Africa. AIDS. 2007;21(3):343–50.
Epub 2007/01/27.
29. Owen N, Healy GN, Matthews CE, Dunstan DW. Too much sitting: the
population health science of sedentary behavior. Exerc Sport Sci Rev.
2010;38(3):105–13. Epub 2010/06/26.
30. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, et al. Physical
activity and public health: updated recommendation for adults from the
American College of Sports Medicine and the American Heart Association.
Circulation. 2007;116(9):1081–93. Epub 2007/08/03.

Peer Tropical Diseases, Travel Medicine and Vaccines (2015) 1:6

31. Unwin N, James P, McLarty D, Machybia H, Nkulila P, Tamin B, et al. Rural to
urban migration and changes in cardiovascular risk factors in Tanzania: a
prospective cohort study. BMC Public Health. 2010;10:272. Epub 2010/05/26.
32. Assah FK, Ekelund U, Brage S, Corder K, Wright A, Mbanya JC, et al.
Predicting physical activity energy expenditure using accelerometry in
adults from sub-Sahara Africa. Obesity (Silver Spring). 2009;17(8):1588–95.
Epub 2009/02/28.
33. Assah FK, Ekelund U, Brage S, Mbanya JC, Wareham NJ. Urbanization,
physical activity, and metabolic health in sub-Saharan Africa. Diabetes Care.
2011;34(2):491–6. Epub 2011/01/29.
34. Bourne LT, Lambert EV, Steyn K. Where does the black population of South
Africa stand on the nutrition transition? Public Health Nutr.
2002;5(1A):157–62. Epub 2002/05/25.
35. Stern R, Puoane T, Tsolekile L. An exploration into the determinants of
noncommunicable diseases among rural-to-urban migrants in periurban
South Africa. Prev Chronic Dis. 2010;7(6):A131.
36. Vorster HH. The emergence of cardiovascular disease during urbanisation of
Africans. Public Health Nutr. 2002;5(1A):239–43. Epub 2002/05/25.
37. Sobngwi E, Mbanya JC, Unwin NC, Porcher R, Kengne AP, Fezeu L,
et al. Exposure over the life course to an urban environment and its
relation with obesity, diabetes, and hypertension in rural and urban
Cameroon. Int J Epidemiol. 2004;33(4):769–76. Epub 2004/05/29.
38. Poulter NR, Khaw KT, Hopwood BE, Mugambi M, Peart WS, Rose G, et al.
The Kenyan Luo migration study: observations on the initiation of a rise in
blood pressure. BMJ. 1990;300(6730):967–72. Epub 1990/04/14.
39. Deffur A, Mulder NJ, Wilkinson RJ. Co-infection with Mycobacterium
tuberculosis and human immunodeficiency virus: an overview and
motivation for systems approaches. Pathogens Dis. 2013;69(2):101–13.
Epub 2013/07/04.
40. Dye C, Harries AD, Maher D, Hosseini SM, Nkhoma W, Salaniponi FM.
Chapter 13: Tuberculosis. 2nd ed. Jamison DT, Feachem RG, Makgoba MW,
Bos ER, Baingana FK, Hofman KJ, et al., editors. The Wolrd Bank: Washington
(DC); 2006.
41. World Health Organization, International Organization for Migration.
Tuberculosis prevention and care for migrants. In: International Organization
for Migration (IOM), editor. World Health Organization. Geneva: World
Health Organization; 2014.
42. Hall V, Thomsen RW, Henriksen O, Lohse N. Diabetes in Sub Saharan Africa
1999–2011: epidemiology and public health implications. A systematic
review. BMC Public Health. 2011;11:564. Epub 2011/07/16.
43. Kalra S, Agrawal N. Diabetes and HIV: Current Understanding and Future
Perspectives. Curr Diab Rep. 2013;13(3):419–27. Epub 2013/03/01.
44. Martinez E, Larrousse M, Gatell JM. Cardiovascular disease and HIV
infection: host, virus, or drugs? Curr Opin Infect Dis. 2009;22(1):28–34.
Epub 2009/06/18.
45. Grant P. Management of diabetes in resource-poor settings. Clin Med.
2013;13(1):27–31. Epub 2013/03/12.
46. Jeon CY, Murray MB. Diabetes mellitus increases the risk of active
tuberculosis: a systematic review of 13 observational studies. PLoS Med.
2008;5(7):e152. Epub 2008/07/18.
47. Dooley KE, Chaisson RE. Tuberculosis and diabetes mellitus: convergence of
two epidemics. Lancet Infect Dis. 2009;9(12):737–46. Epub 2009/11/21.
48. Kibirige D, Ssekitoleko R, Mutebi E, Worodria W. Overt diabetes mellitus
among newly diagnosed Ugandan tuberculosis patients: a cross sectional
study. BMC Infect Dis. 2013;13:122. Epub 2013/03/19.
49. Marais BJ, Lonnroth K, Lawn SD, Migliori GB, Mwaba P, Glaziou P, et al.
Tuberculosis comorbidity with communicable and non-communicable
diseases: integrating health services and control efforts. Lancet Infect Dis.
2013;13(5):436–48. Epub 2013/03/28.
50. Chamie G, Kwarisiima D, Clark TD, Kabami J, Jain V, Geng E, et al. Leveraging
rapid community-based HIV testing campaigns for non-communicable
diseases in rural Uganda. PLoS ONE. 2012;7(8):e43400. Epub 2012/08/24.

Page 8 of 8

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

