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Abstract: Food insecurity and malnutrition seriously impedes efforts to control HIV/AIDS in resource
poor countries. This study was carried out to assess food security, and coping strategies among people
living with HIV/AIDS (PLHIV) attending Care and Treatment Centre (CTC) in Dar es Salaam, Tanzania.
A structured questionnaire was used to interview randomly selected adults (≥18 years) who were HIV
positive who have just been eligible for anti-retroviral treatment (ART) in a CTC or one who has started
ART but not more than four weeks has elapsed. A total of 446 (females=67.9%; males= 32.1%) people
living with HIV/AIDS attending CTC were interviewed. About three quarters (73.1%) of the respondents
were 25-44 years old and most (43.9%) were married. Two thirds (66.7%) of the respondents had primary
school education. Seventy percent reported to have a regular income and 63.7% with a monthly income of
less than US$ 154. More than half (52.2%) of the respondents were food insecure. Food insecurity was
similar in both males (54.6%) and females (51.2%). However, food insecurity was least (48.2%) among
those who were single and highest (57.7%) among those cohabiting. Low level of food insecurity was
associated with having completed primary education (Adjusted OR=0.27; 95%CI, 0.09–0.82) and high
income (>US$154) (OR=0.10; 95%CI, 0.01–0.67). Reporting two or less meals increased the likelihood of
food insecurity (OR=4.2; 95% CI1.7-9.8). Low frequency of meals was significantly more prevalent (18.6%)
among those ≥45 years than among 35–44 years old respondents (6.7%) (P=0.04). Borrowing money
(55.8%) and taking less preferred foods (53.3%) were the most common coping strategies. In conclusion,
food insecurity is a significant problem among people living with HIV in Dar es Salaam which might
significantly affect compliance to care and support. The study suggests that counselling of PLHIV before
anti-retroviral treatment programmes should devise special strategies targeting those with low education,
low income and low frequency of meals.
___________________________________________________________________________
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Introduction

It was estimated that globally in 2007 there were 30.6-36.1 million people living with HIV and
most of whom (22.5 million) were living in Sub-Saharan Africa. In the same year, the estimated
number of deaths due to AIDS was 2.1 million worldwide, of which 76% occurred in Sub-
Saharan Africa (UNAIDS/WHO, 2007). Tanzania is among the counties affected greatly by the
HIV pandemic with a prevalence of 7% with 1.8 million adults and children estimated to be
living with HIV and AIDS in 2004 (TACAIDS, 2004).
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Food security is a condition whereby all people, at all times, have physical and economic access
to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an
active and healthy life3. Food insecurity is common in developing countries. More than 60% of
the food insecure people live in Sub-Saharan Africa and Asia. In Sub-Saharan Africa alone, an
estimated two billion people experience food insecurity and its consequences like malnutrition
and dietary deficiencies (FAO, 2003). A high proportion of households in sub-Saharan Africa
are therefore in a constant process to mitigate and cope with hunger or hunger threat in
addition to HIV and AIDS. In Tanzania, it is estimated that 58% of the households are having a
problem meeting their food needs (TDHS, 2005) and thus their mitigation and coping strategies
are seriously threatened by the high burden of HIV and AIDS and hence escalation of food
insecurity.

There is a bidirectional relationship between HIV/AIDS and food insecurity. In one
direction food insecurity increases the risk of HIV infection as well as fast progression to AIDS
(Oxfam, 2002). Food insecurity raises risks of HIV infection as people adopt behaviours to
mitigate it such as migration as cheap labour, exchange sex for money or food and loss of family
ties, thus increasing their vulnerability especially among women and children (Oyefara, 2007).
Due to food insecurity and resulting malnutrition among those HIV infected there is early onset
of AIDS, due to an increased susceptibility to opportunistic infections. In the other direction
pathway from HIV/AIDS to food insecurity is through decreased food intake, mal-absorption
and increased utilization and excretion of nutrients, which in turn hasten the onset of AIDS
(Semba & Tanga, 1999). There is also early onset of opportunistic infections, reduced
productivity at individual and household level, excessive demand on household resources to
care for the sick and consequently inability to meet the food needs for HIV positive individual
and the household (Barnett, 1994; Gillespie & Kadiyala, 2005; Barnett & Topouzis, 2003). Such
households will have problems to meet the nutritional needs of the PLHIV which will
compromise the expected benefits of anti-retroviral therapy (ART). In a recent study in Jinja,
Uganda11 noted that HIV/AIDS pandemic has increased the inability of affected households to
afford enough food because of the continued decrease in productivity and high expenditure on
medical costs.

Currently a response to the HIV epidemic in Tanzania includes establishment of care
and treatment centres (CTC) to provide free ART. It also provides nutritional counselling to
make sure PLHIV and families adopt nutritional strategies to ensure compliance to ART
through improved nutrition (FANTA (2004). Long term impact of HIV is limited capacity to
mitigate its impact on nutrition, food security and others to the sick person and households.
Despite the knowledge of HIV/AIDS and its negative impacts on the nutritional status and
individual/household food security, there is paucity of statistics on the magnitude of food
insecurity and coping strategies among PLHIV on ART in Tanzania. Such information is crucial
for programme planners and policy makers to provide evidence based nutritional interventions
within the contexts of HIV prevention, care and treatment programmes.  This study was
therefore, carried out to assess food security, associated factors and coping strategies among
people living with HIV who are newly enrolled at Care and Treatment Centres in Dar es
Salaam, Tanzania.
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Materials and Methods

Study area
This was a cross-sectional study conducted in Dar es Salaam City, Tanzania in July-August
2008. Dar es Salaam is the largest commercial city in Tanzania, with a population estimated at
2.9 million. Administratively, the City has three municipalities (Kinondoni, Ilala and Temeke),
11 divisions, 73 wards and 276 streets. Its population growth rate is very high due to high
immigrants looking for economic opportunities and thus creating conducive context of HIV
transmission, hence a higher prevalence. The HIV prevalence in the City is estimated at 11%
making it second leading region in the country (TACAIDS, 2004). Dar es Salaam was chosen
purposeful, as it was the region with highest number of CTC in Tanzania, located mainly in the
Government health facilities. At the time of this study, there were 29 CTCs in Dar es Salaam.

Study subjects and sampling
A multi-stage random sampling was used to select two CTCs from each of the Municipalities.
The sample size was divided equally between the six CTC and thus 100 patients were randomly
selected in each CTC. On each working day every fifth eligible patient was counselled, the
objectives of the study were explained and consent to participate was then sought and only
those who consented were included in to the study and interviewed in privacy.

Inclusion into the study was an HIV positive patient aged 18 years and above who has
just been eligible for ART treatment in a CTC or one who has started ART but not more than
four weeks has elapsed. Calculation of sample size assumed that 50% of the PLHIV were
experiencing food insecurity and the true range would lie between 45% and 55%. The margin of
error was set at 5% with power of 90. Minimum sample yielded by the parameters was 550
which was rounded to 600.

Data collection
Data collection was done using a pre-tested questionnaire with closed end questions in
Kiswahili. Face-to-face interviews conducted at CTCs were used to collect data on demographic
and socioeconomic characteristics, income, means of accessing food, frequency of meals and
how individuals coped with inadequate finance and or food.

Food security status was measured using three questions which were (i) whether or not
the respondent was worried that food would run out; (ii) that the respondent had bought food
but did not last and did not have money to buy more; and (iii) the respondent had to reduce the
size of meals or skipped meals because there was not enough food or money to buy food. Food
insecurity was defined as having any two among the three above indicators.  Household
socioeconomic status was determined using the stated income.

Data analysis
At the end of each day, data collected was checked for completeness and consistency and open
questions were coded. The data was entered into computer using dBase IV followed by data
checks and cleaning. Data cleaning was done followed by generation of frequencies and simple
proportions. Data analysis was done using STATA Version 8 statistical software which included



Tanzania Journal of Health Research DOI: http://dx.doi.org/10.4314/thrb.v13i4.2
Volume 13 No 4 October 2011

cross-tabulation, calculation of Odds Ratio (OR) (crude and adjusted) and its 95% confidence
interval (CI). For all statistical tests, P≤0.05 was considered significant.

Ethical considerations
Ethical clearance for conducting the research was sought and obtained from the Research Ethics
Committee of the Muhimbili University of Health and Allied Sciences. Permission to carry out
the study was obtained from Regional, District and Health Facility authorities. The purpose of
the study was explained to all and each eligible individual at the CTC and a verbal consent was
sought before an interview was conducted.

Results

Socio-demographic characteristics
Of the targeted 600 people living with HIV attending CTS in the three municipalities in Dar es
Salaam, only 446 provided their consent and interviewed. Of these, 153 (34.3%) were from Ilala,
150 (33.6%) Temeke and 143 (32.1%) Kinondoni (Table 1). A large proportion (67.9%) of
respondents was females and about three quarters (73.1%) were 25-44 years old. Only 23 (5%) of
the respondents were below 25 years. Most (44.0%) of the respondents were married.  About
two thirds (66.6%) of the respondents had completed primary school education. More than half
(58.5%) were heads of households. A large proportion of the respondents reported a regular
income (70.3%).

Table 1: Socio-demographic characteristics of respondents in Dar es Salaam
Variable Response No. response Per cent response
Sex Female 300 67.9

Male 143 32.1
Age <25 23 5.2

25-34 177 39.7
35-44 149 33.4
45+ 97 21.8

Religion Christian 171 38.3
Moslem 275 61.7

Marital status Single 83 18.6
Married 196 44.0
Widowed 67 15.0
Separated/Divorced 74 16.6
Cohabiting 26 5.8

Education No formal education 53 11.9
Primary 297 66.6
Post primary 96 21.5

Occupation Peasant 44 9.9
Formal employment 48 10.8
Informal employment 261 58.5
Others 93 20.9

Income in US$ No 134 30.0
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<50 150 33.6
50-82.9 87 19.5
83-165.9 38 8.5
166+ 37 8.3

Household food security
Overall, 233 (51.2%) of the respondents were found be food insecure. Food insecurity was
slightly more prevalent among males (54.6%) than females, and increased with age from 43.5%
among those less than 25 years to 58.8% among those 45 years and older. Food insecurity was
least (48.2%) among those who were single and highest (57.7%) among those cohabiting (Table
2).

Table 2: Household food security status and selected characteristics
Variable Response Food Security Status

Income N (%) Secure N (%) P-value
Sex Female 155 (51.2) 148 (48.8) 0.503

Male 78 (54.6) 65 (45.5)
Age <25 10 (43.5) 13 (56.5) 0.273

25-34 85 (48.0) 92 (52.0)
35-44 81 (54.4) 68 (45.6)
45+ 57 (58.8) 40 (41.3)

Marital status Single 40 (48.2) 43 (51.8) 0.870
Married 101 (51.5) 95 (48.5)
Widowed 36 (53.7) 31 (46.3)
Separated/Divorced 41 (55.4) 33 (44.6)
Cohabiting 15 (57.7) 11 (42.3)

Education status No formal education 35 (66.0) 18 (34.0) <0.001
Primary 163 (54.9) 134 (45.1)
Post Primary 35 (36.5) 61 (63.5)

Occupation Peasant 20 (45.5) 24 (54.6) 0.017
Formal employment 16 (33.3) 32 (66.7)
Informal employment 149 (57.1) 112 (42.9)
Others 48 (51.6) 45 (48.4)

Income in US$ No 73 (54.5) 61 (45.5) <0.001
<50 94 (62.7) 56 (37.3)
50-82.5 45 (51.7) 42 (48.3)
83-165.9 16 (42.1) 22 (57.9)
166+ 5 (13.5) 32 (86.5)

Factors which were significantly associated with low likelihood of food insecurity included
having completed primary education (Adjusted OR=0.27; 95%CI, 0.09–0.82) and high income
(>US$166) (OR=0.10; 95%CI, 0.01–0.67). The frequency of reporting two or less meals increased
the likelihood of food insecurity (OR=4.2; 95% CI1.7-9.8) Table 3.
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Table 3: Food insecurity adjusted for age and sex
Variable Response Crude Adjusted*

OR 95% CI OR 95% CI
Sex Female 1.00 1.00

Male 1.15 0.77 - 1.71 0.95 0.60 - 1.50
Age <25 1.00 1.00

25-34 1.20 0.50 - 2.89 1.14 0.47 - 2.79
35-44 1.55 0.64 - 3.77 1.74 0.70 - 4.32
45+ 1.85 0.73 - 4.69 1.52 0.55 - 4.18

Education level No education 1.00 1.00
Primary 0.63 0.34 - 1.16 0.45 0.20 - 1.00
Post-primary 0.30 0.14 - 0.62 0.27 0.09 - 0.82

Occupation Peasant 1.00 1.00
Formal 0.60 0.26 - 1.41 0.40 0.10 - 1.60
Informal 1.60 0.84 - 3.04 1.35 0.62 - 2.95
Others 1.28 0.62 - 2.64 1.70 0.66 – 4.41

Income No 1.00 1.00
<50 1.40 0.87 - 2.26 1.17 0.68 – 2.00
50-82.5 0.90 0.52 - 1.54 0.67 0.32 – 1.44
83-165.8 0.61 0.29 - 1.27 0.31 0.08 – 1.28
166+ 0.13 0.04 - 0.38 0.10 0.01 – 0.67

Marital status Single 1.00 1.00
Married 1.14 0.68 - 1.91 0.99 0.56 – 1.74
Widowed 1.25 0.65 - 2.39 1.80 0.66 – 4.91
Separated/Divorced 1.34 0.71 - 2.51 1.23 0.42 – 3.57
Cohabiting 1.47 0.60 - 3.59 1.16 0.33 – 4.07

Meal frequency 3 + 1.00 1.00
< 3 4.16 2.05 - 8.43 4.07 1.69 – 9.82

*Adjusted for age and sex

Frequency of meals consumption
The majority (88%) of the respondents took three or more meals per day while the remaining
took two or less meals per day (Table 4). The proportion of males (12.2%) and females (11.9%)
who took less than two meals a day was similar (P= 0.922). Low frequency of meals was
significantly more prevalent (18.6%) among those 45 years or older compared to 6.7% among
those aged 35–44 years old (P=0.04). Significantly, a larger proportion (20.8%) of those without
formal education was taking two or less meals per day compared to 14.1% among those who
completed primary education (P<0.001).
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Table 4: Comparison of meal consumption and selected characteristic
Variable Response ≤2 meals per day

N (%)
≥3 meals per day
N (%)

P-value

Sex Female 37 (12.2) 266 (87.8) 0.922
Male 17 (11.9) 126 (88.1)

Age <25 2 (8.7) 21 (91.3)
25-34 24 (13.6) 153 (86.4)
35-44 10 (6.7) 139 (93.3)
45+ 18 (18.6) 79 (81.4)

Education level No education 11 (20.8) 42 (79.3) <0.001
Primary 42 (14.1) 255 (85.9)
Post-primary 1 (1.0) 95 (99.0)

Occupation Peasant 8 (18.2) 36 (81.8) 0.196
Formal 2 (4.2) 46 (95.8)
Informal 31 (11.9) 230 (88.1)
Others 13 (14.0) 80 (86.0)

Income No 22 (16.4) 112 (83.6) 0.007
<50 24 (16.0) 126 (84.0)
50-82.5 7 (8.1) 80 (92.0)
83-165.8 0 (0.0) 38 (100.0)
166+ 1 (2.7) 36 (97.3)

Marital status Single 5 (6.0) 78 (94.0) 0.347
Married 24 (12.2) 172 (87.8)
Widowed 11 (16.4) 56 (83.6)
Separated/Divorced 10 (13.5) 64 (86.5)
Cohabiting 4 (15.4) 22 (84.6)

Food security status Secure 11 (5.2) 202 (94.8) <0.001
Insecure 43 (18.5) 190 (81.6)

Support received and coping strategies
Majority (73.5%) of the respondents reported getting support from various sources; mainly from
household members (72.6%). Others sources included relatives, friends, neighbours and relief
organizations (including community, faith-based and non-governmental organizations). The
support included food (167), medication (302), clothes (39), moral (223), transport (57), legal (5),
spiritual (66) and others (2).

Coping strategies reported included borrowing money (55.8%), taking less preferred
foods (53.3%), taking smaller food portion (43.0%), skipping meals (41.2%), practicing maternal
buffering (10.9%) and selling household assets and sending children to work (1.8%)  (Table 5).
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Table 5: Source of support and coping mechanisms in response to food insecurity
Variable Response N %
Source of support (N=328) Household members

Relatives
Friends
Neighbours
CBO/NGO/FBO
Others

238
210
133
127
133
5

72.56
64.02
40.55
38.72
40.55
1.52

Coping strategy (N=165) Response N %

Eating less preferred foods
Limiting food portion size Skipping
meals
Borrowing food or money
Maternal buffering
Others

88
71
68
92
18
3

53.33
43.03
41.21
55.76
10.91
1.82

Discussion

The study revealed that more than half of the PLHIV attending CTC in Dar es Salaam was
experiencing food insecurity. Food insecurity was less likely among those who had completed
primary school education or those with high income. The likelihood was significantly high
among those reporting two or less feeding frequencies in a day. Although the prevalence of
food insecurity between male than female respondents in this study was similar, gender
differences in resource control, income earning, consumption and expenditure have been
identified as important factors in household’s food security (Babatunde et al., 2007). Studies
involving general population have shown that males were more likely to report food insecurity
compared to females despite having lower resources (Vepa, 2007; Weiser et al., 2007). According
to Lemke (2003), it is likely that women have better personal strategies to cope with food
insecurity, often by engaging in the informal sector or social networks which enable them to
support their household better. In contrary, in a recent study in Nigeria, female-headed
households were found to be more vulnerable to food insecurity than the male-headed
households (Babatunde et al., 2007).

In this study low income significantly increased the likelihood of food insecurity among
PLHIV. The main means of accessing food among PLHIV in Dar es Salaam is through purchase.
Thus the amount of food made available to PLHIV or respective household is a direct reflection
of its purchasing power. Thus with the existing high poverty which preceded the HIV/AIDS
epidemic those with low income or lacked income are not able to afford adequate food and
therefore are food insecure.

Several studies have already demonstrated links between HIV/AIDS and household
food insecurity (UNAIDS, 2003). The relationship of food insecurity and low income found
among PLHIV in this study could also be a result of HIV/AIDS. This is because frequent illness
including opportunistic infections cause significant disability leading to reduced productivity,
depletion of savings and inability to earn more incomes (Gari, 2002). Studies in India have also
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shown that affected households face severe constraints due to poor health that lead to reduced
income and increased health expenditure (Basu et al., 1997; Gupta, 1998). In Malawi, it has been
reported that 70% of the households affected by chronic sickness, suffered from labour shortage
(Shah et al., 2001). Other studies in Tanzania, Cote d’Ivoire and South Africa have indicated that
HIV/AIDS afflicted households tend to incur high medical care expenditures (Tibaijuka, 1997;
Bechu, 1998; Booysen et al., 2004). This indicates that HIV/AIDS could lead to food insecurity
through diminished earning of an individual or household.

Low level of education of the respondents was an important factor influencing food
insufficient among the PLHIV in Dar es Salaam. General population as well as PLHIV with
higher education are more likely to be employed and thus get paid on regular basis or will be
paid a much higher wage. On the other hand highly educated people are more likely to
generate better income from income generating activities. Furthermore low education is also
associated with higher likelihood of HIV as well as poverty which is also associated with food
insecurity. Thus because of low education and hence low income, PLHIV are unable to afford
the right quantity and quality of food leading to food insecurity. The association between low
education and food insecurity among PLHIV has also been reported in a study in Malawi
(Palamuleni et al., 2003).

The findings of this study show significant relationship between low frequency of meals
in a day and food insecurity.  Ensuring that a PLHIV feeding pattern observes the desired
feeding frequency and quality is crucial in the care of any PLHIV. On the event that the income
is low households/individuals are more likely to overstretch the little food available so that all
are reached or the day is covered. Limited income will thus lead to smaller meals initially and if
it persists it will eventually reduce the frequency. At the same time low feeding frequency or
low quantity feed could reflect ignorance or cultural practices in a given area.

Given the existing HIV epidemic and the high level of food insecurity makes the PLHIV
more vulnerable thus compromising their health because of the inability to respond to their
food needs. Feeding needs are reflected in the changes in metabolism occurring due to HIV
infection, cause the need for increased amount of food intake and hence increased number of
meals per day (Piwoz & Preble, 2000). Due to increased nutrient requirements, it is
recommended that PLHIV consume three meals with snack each day (Kinabo et al., 2003).
Despite such recommendations, a reasonable proportion of the respondents in this study
reported consuming less than three meals per day indicating that many of them are in the
process of mitigating the existing food insecurity. This further suggests that while screening
PLHIV for CTC, information of underweight due to both fewer number of meals and disease
process should be monitored. Studies elsewhere have shown that people living with HIV/AIDS
in resource-limited settings are often unable to follow optimal food and nutrition
recommendations for ARV due to limited access to the foods required (Castleman et al., 2003).
Like elsewhere, due to food insecurity, there were changes in food consumption behaviour in
terms of quantity and quality (van Liere, 2002). The dietary strategies observed in this study
included eating less preferred foods, reducing portion sizes served to household members,
reducing the number of meals taken per day, maternal buffering and eating at neighbour’s
house. Non-dietary strategies included selling of critical assets and borrowing money or food.
Similarly, in a recent study in Uganda, households that had low food security scores reported
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reducing household size to cut down on food costs and selling off non-productive household
assets to buy food (Bukusuba et al., 2007).

Most of the identified various dietary and non-dietary coping strategies used by
households during food shortages have negative repercussions on nutritional status of the
PLHIV and the rest of the household members (Kraak et al., 1999). Reducing food consumption
quantity and quality among PLHIV may be a highly erosive coping strategy, as nutrient
requirements rise following HIV infection (Gillespie & Kadiyala, 2005). Although some
strategies are easy to recover, others are relatively difficult and may exacerbate poverty, food
insecurity and malnutrition (Maxwell & Frankenberger, 2002).

A larger proportion of PLHIV in this study reported getting assistance from household
members, relatives, friends or relief organizations. However, these are considered to be
unreliable sources of food (Bonnard, 2003), as such assistances are likely to be inadequate to
mitigate the situation. More importantly, there was no evidence that the food assistance was
targeting the most vulnerable groups which included those with low education, poor income or
food insecure. This calls for a study to analyze the extent assistance provided targeted to most
vulnerable among the PLHIV.

This study had a number of limitations. The study subjects were those attending CTC,
which is likely not a representative of the general population of PLHIV. Moreover, there are
possibilities that the responses of the study subjects were biased. The responses as regards to
reduced income and ability to access food as well eating frequency might have been prompted
by the expectations of receiving food support from the researchers. However, this limitation
was overcome by explaining the objective of the study to the subjects. This was a cross-sectional
study, it was therefore, difficult to determine whether food insecurity was seasonal or not. A
longitudinal community-based study to cover for both urban and rural settings is
recommended for future research.

The study findings indicate that food insecurity was a significant problem among
PLHIV attending CTC in Dar es Salaam. Food insecurity was significantly associated with low
education and income leading to consumption of fewer meals a day. Strategies to address food
security among PLHIV should be high on the national and district agenda to care and support
them. The strategies should aim at increasing food access in terms of quantity, quality, and
timing to PLHIV. Such efforts require targeting to make them efficient and effective thus
ensuring compliance to ART. The targeting strategy should focus on those with low education,
low income and low feeding frequency. It calls for impartial screening with minimal
intrusiveness to understand PLHIV who would benefit from such targeting programmes.
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