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Background: Although Tanzania experiences a general decline in HIV prevalence, some

populations such as caregivers of orphans may be at a higher risk than the general popula-

tion, suggesting that infection pathways still need further exploration. This study examines

how food insufficiency relates to HIV infection among caregivers of orphans and vulnerable

children (OVC) in Tanzania.

Data and Methods: Data are from a community-based, USAID-funded Kizazi Kipya

project that aims at increasing the uptake of HIV services, as well as other health and social

services by OVC and their caregivers in Tanzania. Caregivers who were enrolled in the

project from January to July 2017 in seven regions of Tanzania, and had reported their HIV

status to the project, were included in the analysis. While HIV status was the outcome, the

main independent variable was food insufficiency which was assessed using the Household

Hunger Scale (HHS). Using Stata (version 14.0; StataCorp LP, College Station, TX, USA),

data analysis involved multilevel mixed-effects logistic regression..

Results: Of the 47,617 caregivers analyzed (73.7% females), 61.8% and 4.6% were experi-

encing moderate and severe hunger, respectively. The overall HIV prevalence among the

caregivers was 28.3%. Nevertheless, the prevalence was as high as 34.2% among caregivers

in severe hunger households. Multivariate analysis revealed an increasing likelihood of being

HIV positive as hunger increased (moderate hunger: OR=1.10, 95%CI: 1.03–1.18; severe

hunger: OR=1.51, 95%CI: 1.32–1.74). These observations were adjusted for marital status,

age, sex, education, place of residence, family size, disability status, and health insurance.

Conclusion: Food insufficiency is associated with a higher likelihood of HIV infection

among OVC caregivers in Tanzania, suggesting that improving access to adequate food has

a potential to reduce HIV risks among them. Furthermore, food insufficiency could be

considered an important criterion for targeting HIV testing and treatment services to expand

coverage.

Keywords: food insufficiency, food security, HIV, caregivers of orphans and vulnerable

children, USAID Kizazi Kipya, Tanzania

Introduction
HIV remains the biggest public health concern in Tanzania and a critical issue

globally. In 2018, an estimated 1.6 million Tanzanians were living with HIV. This

represented a HIV prevalence of 4.6% among adults ages 15–49 years.1 In the

same year, 72,000 Tanzanians were newly infected with HIV, and 24,000 AIDS-

related deaths were recorded.1 Although the country has experienced a general

decline in the prevalence of HIV/AIDS (eg from 7.0% in 20052 to 4.7% in 20173
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among 15–49 year-olds), the epidemic is generalized as it

affects all population segments. Global responses to the

HIVepidemic are challenged by new infections.4 Although

the rate of occurrence of new infections has been declining

since 2010, the decline is considered too slow to reach the

UNAIDS’ global target of 500,000 by 2020.5

More than 80% of the HIV infections in Tanzania

spread heterosexually,6,7 with contextual diversities pedal-

ing the spread.8 This is evidenced by the fact that some

population groups have higher HIV prevalence than

others. Extant data show that while 4.6% of the general

adult population are living with HIV in Tanzania,1 there

exists a prevalence of up to 42% among people who inject

drugs,9 31.4% among female sex workers,10 and 30.2%

among men who have sex with men.11 It has thus been

recommended that HIV/AIDS prevention strategies must

primarily focus on traditionally high-risk populations, and

secondarily on unsafe health-care procedures in relatively

preserved sub-Saharan areas.12

Many factors account for the variations in HIV preva-

lence in different populations. The risk factors for HIV

acquisition are well documented, including biological sex,13

age, marital status, education, multiple sexual partners,

unprotected sex,13,14 and alcohol consumption.13 Other fac-

tors include substance use,15 and transactional sex.16,17 The

literature further reveals that the HIV epidemic is driven by

limited HIV infection prevention services, social stigma, and

the lack of human rights protection.8 In southern Africa, the

epidemic is driven by high rates of labor migration, concur-

rent sexual partnerships, gender inequalities, and limited

availability of male condoms.8 A study among street youths

in Zambia found that lack of a home to return to, misconcep-

tions about HIV/AIDS, and parental drug misuse increased

HIV prevalence among the youths.18

Although many studies had analyzed factors associated

with HIV in different populations, such evidence is missing

for caregivers of orphaned and vulnerable children (OVC).

Caregivers constitute a very important part of the population

in the community. Given that HIV/AIDS alters family struc-

tures resulting from the death of adult children in the family,

older persons become responsible for providing care (ie

caregivers) to orphaned children. Consequently, the number

of grandparents caring for AIDS orphans in developing

countries has doubled over the last ten years.19 It has been

further observed that the majority of the caregivers are

women who face serious financial, physical, and emotional

stress due to their caregiving obligations.19 This spurs their

vulnerability, as well as the likelihood of experiencing food

insufficiency due to additional economic pressure in the

course of caring for OVC.20 Therefore, a full response to

the needs of children requires considerable support for their

caregivers in the first place.21

In 2014, the UNAIDS introduced the 90-90-90 global

targets to end the AIDS epidemic, envisioning that, by

2020, 90% of people living with HIV will know their HIV

status, 90% of people who know their HIV-positive status

will be accessing treatment, and 90% of people on treatment

will have suppressed viral loads.5 Tanzania has made con-

siderable progress towards the achievement of the targets in

adults: 61-94-87.3 Although the first 90 is the entry point to

the subsequent 90s in the cascade, a notable performance gap

remains with it, suggesting that barriers to HIV testing still

exist. Therefore, the aim of this study was to identify factors

associated with HIV infection among caregivers of OVC in

Tanzania. Knowledge of these factors is imperative to inform

focused HIV testing strategies to improve the yield in the first

90. Understanding risk factors for HIVacquisition and trans-

mission is important to planning appropriate interventions.22

Data and Methods
Data Source
This study is based on monitoring and evaluation data

from a community-based, USAID-funded Kizazi Kipya

project in Tanzania. The USAID Kizazi Kipya project

(2016–2021) seeks to scale-up the uptake of HIV services,

as well asother health and social services by OVC and

Table 1 USAID Kizazi Kipya Project Beneficiary Screening and

Enrollment Criteria

1. Household is headed by child (under 18 years old)

2. Household is headed by an elderly caregiver (60 years or older)

3. Household cares for one or more single or double orphans

4. Caregiver is chronically ill and unable to meet basic needs of

children

5. Caregiver is a drug user

6. Caregiver or adolescent aged 10–19 in household is a sex worker

7. At least one adolescent girl aged 10–19 who in the household is

sexually active

8. Adolescent girl aged 10–19 in the household is pregnant or has

a child of her own

9. At least one household member is HIV positive

10. At least one child in the household has tuberculosis (TB)

11. At least one child in the household is severely malnourished

12. At least one child in the household has been or is being abused or

is at risk of abuse

13. At least one child is living and or working on the streets

14. At least one child in the household is working in mines.
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their caregivers in the country. Data were self-reported by

the caregivers of OVC to Community Case Workers

(CCWs) during beneficiary screening and enrollment

using the project’s screening, enrollment, and Family and

Child Asset Assessment (FCAA) tools from January to

July 2017. Beneficiaries were enrolled into the project if

their household met one or more of the 14 HIV-related

household vulnerabilities in Table 1.

For each enrolled household, the USAID Kizazi Kipya

project through its CCWs and lead case workers develops

a care plan for each household member. The project then

provides or links the caregivers as well as the OVC to

various health and social services including HIV, nutrition,

education, child protection, social protection, and eco-

nomic strengthening depending on established needs dur-

ing care plan development. The project provides

psychosocial support, nutrition assessments, counseling

and support, referrals and linkages, and care plan

monitoring.23 The project also tracks antiretroviral therapy

(ART) use and adherence among its HIV-positive

beneficiaries.

Study Area
Respondents for this study are from 24 councils in seven

regions of Tanzania where the USAID Kizazi Kipya pro-

ject had enrolled beneficiaries from January to July 2017.

The regions are Dar es Salaam, Iringa, Kagera, Mara,

Mtwara, Rukwa, and Singida.

Study Design
This study is a cross-sectional secondary analysis of exist-

ing enrollment data of the USAID Kizazi Kipya project

described above. FCAA data were collected during screen-

ing and enrollment of beneficiaries. Beneficiary house-

holds meeting at least one of the enrollment criteria

listed in Table 1 and had consented to participate, were

enrolled in the program.

Study Population
We analyzed data on 47,617 OVC caregivers who

reported their HIV status to the USAID Kizazi Kipya

project’s CCWs as positive or negative. Caregivers of

unknown HIV status or those who did not disclose their

HIV status to the project were excluded from the ana-

lysis. A caregiver is defined by the project as a guardian

who has the greatest responsibility for the daily care and

rearing of one or more OVC in a household. A caregiver

is not necessarily a biological parent of the OVC in the

household.

Variables
Caregiver HIV status was the outcome or dependent vari-

able for this study. HIV status was self-reported by the

caregiver during beneficiary screening and enrollment. An

emphasis has been given that in the era of ART, asking

respondents to self-report their HIV status is crucial for

measuring and improving access to and coverage of HIV

treatment and prevention services.24 Self-reporting HIV

status is also important for estimating the true size of the

unmet needs in addressing the HIV epidemic and for

correct interpretation of the behaviors associated with the

acquisition and transmission of the HIV infection.24 For

computational purposes, the variable was coded as ‘0’ if

the caregiver was HIV negative and ‘1’ if the caregiver

was HIV positive.

The main independent variable for the current study was

food insufficiency which was based on household level of

hunger. The construction of the variable was informed by the

Household Hunger Scale (HHS) designed by the Food and

Agriculture Organization (FAO) and the Tufts University

through the Food and Nutrition Technical Assistance III

Project (FANTA).25 The HHS originates from the

Household Food Insecurity Access Scale (HFIAS).25 It is

a validated scale for cross-cultural use in food insecure areas,

thus different from other food security indicators.25

According to the HHS, there are three household hunger

categories based on household hunger score: (a) little to no

hunger, (b) moderate hunger, and (c) severe hunger.

Other independent variables included were:

caregiver's sex, age, marital status, level of formal educa-

tion attained, family size, health insurance, whether the

caregiver was physically or mentally disabled, and place

of residence.

Data Analysis
Data analysis began with one-way tabulation of each vari-

able to obtain distributional features of the respondents.

Then, cross-tabulations of HIV status by each of the inde-

pendent variables was conducted. For each pair of vari-

ables cross-tabulated, the purpose was to assess how HIV

status varied by levels of the independent variables. Since

all variables were categorical, chi-squared test was used to

assess the significance of association between HIV status

and each of the independent variables. Finally, a random-

effects logistic regression model was fitted in the
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multivariate analysis to identify factors associated with

HIV status among the caregivers. All the independent

variables were adjusted for each other in the multivariate

analysis. The random-effects logistic regression model

was used to account for clustering of the data.26

Caregivers living in geographic proximity were assumed

to be correlated. Stata statistical software (version 14.0;

StataCorp LP, College Station, TX, USA) was used for all

data analyses, and all statistical inferences were made at

the significance level of 5% (α=0.05).

Results
Profile of Respondents
The analysis included 47,617 OVC caregivers aged 18

years and above. Their mean age was 50.7 years.

The majority of the caregivers were female (73.7%),

resided in rural areas (65.5%), and had primary education

(76.8%). In terms of marital status, most of the caregivers

were married or living together with their spouses

(42.7%), and widowed (35.2%) (Table 2).

HIV Infection by Background

Characteristics
As shown in Table 3, overall, 28.3% (n=13,464) of the

caregivers reported that they were HIV positive. This

varied by the level of household hunger and became

30.1%, 26.8% and 34.2% among caregivers from little to

no hunger households, moderate hunger households, and

severe hunger households, respectively (p<0.001). With

respect to sex, 28.0% and 29.2% of female and male

caregivers were HIV positive, respectively (p=0.011).

In addition, rural residences were associated with

higher HIV prevalence than their urban counterparts

(32.6% against 20.1%) (p<0.001). Regarding marital sta-

tus, the proportion of HIV-positive caregivers ranged

from 23.4% among those who were married or living

together with their spouses to 33.4% among those who

were widowed (p<0.001). HIV prevalence was lowest

among the oldest (60+ years) caregivers (16.2%) and

highest among caregivers in the age group 40–49 years

(36.7%) (p<0.001). HIV prevalence was lowest (21.7%)

among caregivers with secondary or higher education

and highest (29.1%) among caregivers who had primary

education (p<0.001). HIV prevalence was higher among

caregivers in families with two to three people (29.6%)

and lowest among those in bigger families of seven or

more people (26.9%) (p<0.001). Mental or physical

Table 2 Sociodemographic Profile of Respondents (n=47,617)

Variable Number of

Caregivers (n)

Percent

(%)

Overall 47,617 100.0

Caregiver HIV status

Negative 34,153 71.7

Positive 13,464 28.3

Household level of hunger

Little to no hunger 16,014 33.6

Moderate hunger 29,412 61.8

Severe hunger 2191 4.6

Type of residence

Rural 31,225 65.6

Urban 16,392 34.4

Marital status

Married and living together 20,321 42.7

Married and living apart 2188 4.6

Cohabiting (but not married)/other 1871 3.9

Never been married 2590 5.4

Divorced or separated 3910 8.2

Widow/widower 16,737 35.2

Sex

Female 35,095 73.7

Male 12,522 26.3

Age group (in years)

18–29 2153 4.5

30–39 8920 18.7

40–49 13,774 28.9

50–59 9823 20.6

60+ 12,947 27.2

Mean=50.7, SD=14.2,

Median=49.0, IQR=21.0

― ―

Education

Never attended 9461 19.9

Primary 36,544 76.8

Secondary+ 1612 3.4

Family size (number of people

living in a household)

2–3 people 17,471 36.7

4–6 people 22,054 46.3

7+ people 8092 17.0

Is the caregiver mentally or

physically disabled?

No 46,022 96.7

Yes 1595 3.4

Household has health

insurance (CHF/TIKA)

No 39,351 82.6

Yes 8266 17.4
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disability was associated with lower HIV prevalence

than lack of it (25.0% against 28.4%) (p=0.003).

Ownership of health insurance was associated with

higher HIV prevalence than lack of it (31.3% against

27.7%) (p<0.001).

Results from Multivariate Analysis
Table 4 presents adjusted ORs and their corresponding 95%

CIs of the factors associated with caregiver HIV infection for

all the models. There are three models: an overall model for

all the caregivers (n=47,617), and two models in the strati-

fied analysis—one for female caregivers (n=35,095) and

another one for male caregivers (n=12,522).

In the overall model, caregivers from moderate hunger

households were significantly 10% more likely to be HIV

positive than those from little to no hunger households

(OR=1.10, 95%CI: 1.03–1.18). This likelihood increased

to 51% among caregivers from severe hunger households

than little to no hunger ones (OR=1.51, 95%CI: 1.32–-

1.74). In the stratified analysis, these observations were

significant for female caregivers (moderate hunger house-

holds: OR=1.09, 95%CI: 1.02–1.18; sever hunger house-

holds: OR=1.58, 95%CI: 1.35–1.84).

Caregivers living in urban areas were 55% less likely

to be living with HIV than their rural counterparts

(OR=0.45, 95%CI: 0.40–0.51). This was 51% (OR=0.49,

95%CI: 0.43–0.55) and 67% (OR=0.33, 95%CI: 0.27–

0.40) among female and male caregivers, respectively.

Marital status was also significantly associated with

HIV infection among all the caregivers, as well as among

female and male caregivers. In the overall model, care-

givers in all other marital categories were significantly

more likely to be HIV positive than those who were

married or living together with their spouses (p<0.05).

This trend was the same among female caregivers

(p<0.001). However, there was a slight difference for

male caregivers, whereby, only male caregivers who

were divorced/separated (p<0.001), and widowed

(p<0.001) were significantly more likely to be HIV posi-

tive than male caregivers who were married or living

together with spouses.

Male caregivers were significantly 18% more likely

than their female counterparts to be HIV positive

(OR=1.18, 95%CI: 1.11–1.26). With respect to age, care-

givers in the age groups 30–39 years (OR=1.73, 95%CI:

1.51–1.99), 40–49 years (OR=2.17, 95%CI: 1.90–2.49),

and 50–59 years (OR=1.64, 95%CI: 1.42–1.88) were sig-

Table 3 Percent of HIV Positive Caregivers by Background

Characteristics (n=47,617)

Percent of

Caregivers who

were HIV Positive

p-value*

Overall 28.3 –

Household level of hunger <0.001

Little to no hunger 30.1

Moderate hunger 26.8

Severe hunger 34.2

Type of residence <0.001

Rural 32.6

Urban 20.1

Marital status <0.001

Married and living together 23.4

Married and living apart 27.2

Cohabiting (but not married)/other 26.6

Never been married 28.7

Divorced or separated 32.5

Widow/widower 33.4

Sex 0.011

Female 28.0

Male 29.2

Age group (in years) <0.001

18–29 19.5

30–39 30.5

40–49 36.7

50–59 32.3

60+ 16.2

Education

Never attended 26.1 <0.001

Primary 29.1

Secondary+ 21.7

Family size (number of people

living in a household)

<0.001

2–3 people 29.6

4–6 people 27.8

7+ people 26.9

Is the caregiver mentally or

physically disabled?

0.003

No 28.4

Yes 25.0

Household has health

insurance (CHF/TIKA)

<0.001

No 27.7

Yes 31.3

Notes: *p-values are based on chi-squared test. Of the 47,617 OVC caregivers

analyzed, 28.3% (n=13,464) of them were HIV positive and the rest 71.7%

(n=34,153) were HIV negative. Therefore, only those who were HIV positive are

presented here, with an implied presence of the HIV negative category. To compare

them across the background characteristics, row percent option was used.
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Table 4 Random-effects Logistic Regression of Factors Associated with HIV Infection Among Caregivers of OVC in Tanzania

(n=47,617)

Covariates All Caregivers (n=47,617) Female Caregivers

(n=35,095)

Male Caregivers (n=12,522)

OR 95%CI OR 95%CI OR 95%CI

Lower

Limit

Upper

Limit

Lower

Limit

Upper

Limit

Lower

Limit

Upper

Limit

Household level of hunger

Little to no hunger 1.00 – – 1.00 – – 1.00 – –

Moderate hunger **1.10 1.03 1.18 **1.09 1.02 1.18 0.98 0.86 1.11

Severe hunger ***1.51 1.32 1.74 ***1.58 1.35 1.84 1.12 0.84 1.49

Type of residence

Rural 1.00 – – 1.00 – – 1.00 – –

Urban ***0.45 0.40 0.51 ***0.49 0.43 0.55 ***0.33 0.27 0.40

Marital status

Married and living together 1.00 – – 1.00 – – 1.00 – –

Married and living apart **1.20 1.07 1.36 ***1.33 1.15 1.54 1.09 0.85 1.39

Cohabiting (but not married)/other ***1.39 1.22 1.59 ***1.60 1.38 1.86 1.01 0.74 1.39

Never been married ***1.63 1.45 1.83 ***1.81 1.60 2.05 1.02 0.72 1.45

Divorced or separated ***1.64 1.49 1.80 ***1.81 1.62 2.01 ***1.56 1.23 1.99

Widow/widower ***2.03 1.91 2.16 ***2.30 2.14 2.48 ***1.61 1.40 1.85

Sex

Female 1.00 – – – – – – – –

Male ***1.18 1.11 1.26 – – – – – –

Age group (in years) – – – – – –

18–29 1.00 – – 1.00 – – 1.00 – –

30–39 ***1.73 1.51 1.99 ***1.70 1.46 1.98 ***1.87 1.33 2.64

40–49 ***2.17 1.90 2.49 ***2.10 1.81 2.43 ***2.61 1.87 3.65

50–59 ***1.64 1.42 1.88 ***1.46 1.25 1.70 ***2.36 1.69 3.31

60+ ***0.57 0.49 0.66 ***0.49 0.42 0.58 0.77 0.55 1.08

Education

Never attended 1.00 ― ― 1.00 – – 1.00 – –

Primary ***1.28 1.19 1.37 ***1.21 1.12 1.31 ***1.36 1.17 1.58

Secondary+ 1.08 0.92 1.26 1.12 0.93 1.35 0.87 0.64 1.19

Family size (number of people living

in a household)

2–3 people 1.00 – – 1.00 – – 1.00 – –

4–6 people **0.92 0.87 0.97 ***0.87 0.81 0.93 1.09 0.97 1.22

7+ people ***0.76 0.71 0.83 ***0.71 0.65 0.78 0.97 0.83 1.14

Is the caregivermentallyor physically

disabled?

No 1.00 – – 1.00 – – 1.00 – –

Yes **0.85 0.74 0.97 0.89 0.75 1.06 **0.71 0.55 0.91

Household has health insurance

(CHF/TIKA)

No 1.00 – – 1.00 – – 1.00 – –

Yes **1.08 1.002 1.16 **1.12 1.03 1.22 0.94 0.82 1.08

(Continued)
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nificantly more likely than those in the youngest age group

(18–29 years) to be HIV positive. However, caregivers in

the oldest age group (60+ years) were significantly 43%

less likely to be HIV positive than the youngest caregivers

(OR=0.57, 95%CI: 0.49–0.66). This trend was the same

for female caregivers, but slightly different for male care-

givers. The slight difference was that the oldest male

caregivers were statistically similar with the youngest

caregivers in terms of their likelihood of being HIV posi-

tive (p>0.05).

Caregivers with primary education were 28% more

likely than those who had never been to school to be

HIV positive (OR=1.28, 95%CI: 1.19–1.37). Those who

had secondary education or higher were statistically not

different from those who had never been to school

(p>0.05). This trend did not change for female or male

caregivers.

The likelihood of HIV infection declined as the

family size increased. Caregivers living in families of

four to six people were 8% less likely than those in

smallest families (two to three people) to be HIV posi-

tive (OR=0.92, 95%CI: 0.87–0.97). Caregivers living in

families with seven or more people were 24% less likely

than those in smallest families to be HIV positive

(OR=0.76, 95%CI: 0.71–0.83). This trend was the

same for female caregivers. However, family size had

no significant association with HIV infection among

male caregivers (p>0.05).

Caregivers who were mentally or physically disabled

were 15% less likely to be HIV positive than those who

were not disabled (OR=0.85, 95%CI: 0.74–0.97). This

trend was the same for male caregivers (OR=0.71, 95%

CI: 0.55–0.91). However, disability status had no

significant association with HIV infection among female

caregivers (p>0.05).

Having health insurance was significantly associated

with HIV infection overall (OR=1.08, 95%CI: 1.002–-

1.16), and among female caregivers (OR=1.12, 95%CI:

1.03–1.22); but the association disappeared among male

caregivers (p>0.05).

Discussion
This study assessed how food insufficiency and other

individual and household factors relate to HIV infection

among caregivers of OVC in Tanzania. Results showed

that out of the 47,617 caregivers analyzed, 28.3% were

living with HIV (28.0% in female and 29.2% in male

caregivers). This proportion was much higher than the

national estimate of 4.9% among the general adult popula-

tion aged 15 years and older.27 Like key and vulnerable

populations,9–11 this observation suggested that caregivers

of OVC are at a higher risk of HIV acquisition than the

general population, thus there is a need for more targeted

HIV testing and treatment interventions for them.

In the multivariate analysis, the caregiver’s likelihood

of being HIV positive increased with food insufficiency. In

the stratified analysis, the effect was significant for female

caregivers. This finding is consistent with several

others.28–30 One of the possible mechanisms responsible

for food insufficiency is that while concentrating on taking

care of the OVC, the caregiver may not always have

adequate time to participate in food production activities

such as farming or income generating businesses.31 Since

lack of adequate food increases HIV risk behaviors,32 the

likelihood of HIV infection increases as well. The litera-

ture further shows that food insufficiency and HIV are

Table 4 (Continued).

Covariates All Caregivers (n=47,617) Female Caregivers

(n=35,095)

Male Caregivers (n=12,522)

OR 95%CI OR 95%CI OR 95%CI

Lower

Limit

Upper

Limit

Lower

Limit

Upper

Limit

Lower

Limit

Upper

Limit

Constant ***0.18 0.15 0.21 ***0.19 0.15 0.22 ***0.18 0.12 0.24

Model Statistics ***p<0.001, **p<0.05; rho

(ICC)=0.37; number of

villages=3242, min=1,

average=14.7, max=253;

integration points=100

***p<0.001, **p<0.05; rho

(ICC)=0.34; number of

villages=3081, min=1,

average=11.4, max=213;

integration points=100

***p<0.001, **p<0.05; rho

(ICC)=0.41; number of

villages=2356, min=1,

average=5.3, max=90;

integration points=100
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intertwined in a vicious circle that increases the vulner-

ability of each condition.33 Food insufficiency leads to

malnutrition, a condition that compromises body immunity

and consequently increases the risk of HIV acquisition.34

Moreover, HIV/AIDS can intensify food insecurity by

weakening the most productive household members, thus

poor household economic capacity and increased caregiver

burden.35,36 This suggests that food sufficiency can be

considered an imperative criterion for targeted HIV testing

services to enhance progress in the first 90 of the

UNAIDS’ 90-90-90 targets.37 The finding also reempha-

sizes the need to integrate food security interventions in

HIV/AIDS programming to improve the health and quality

of life among PLHIV.

This study also observed several other factors with

significant association with HIV infection among the care-

givers. With respect to sex, male caregivers were 18%

more likely than their female counterparts to be living

with HIV. This is contrary to the usual trend in the general

population, where women are disproportionally infected

with HIV.38,39 It was not clear how this was the case,

thus a need for further research to understand the under-

lying linkages between the two. Male caregivers may need

additional HIV counselling, testing, and treatment support

for their better health and social outcomes.

Caregivers living in urban areas were significantly 55%

less likely to be living with HIV than their rural counter-

parts. This trend was unaltered in the subgroup of female

and male caregivers. Due to migration between rural and

urban areas, the HIV epidemic is no longer an urban

phenomenon as it was initially thought to be.40 This obser-

vation is consistent with one study in Tanzania that found

higher HIV prevalence in the rural than in the urban adult

population.41 However, another study on socioeconomic

status and HIV seroprevalence in Tanzania did not find

a significant association between the type of residence and

HIV seropositivity.42 Similarly, Adebayo et al did not find

a significant variation in HIV prevalence between rural

and urban settings in Nigeria.43 However, studies showing

higher likelihood of HIV infection in urban than in rural

areas exist.44–46 Further research may help to clarify the

observed association.

In terms of marital status, caregivers in all other marital

categories were significantly more likely to be living with

HIV than those who were currently married and living

together with their spouses. Similarly, in the sex-stratified

analyses, being in a marital union was also a protective

factor among both male and female caregivers. This

observation was largely consistent with others in the

literature.43,47-50 A qualitative study from Uganda argues

that staying together in marriage may be about being

faithful,47 an act which not only sustains the marriage,

but also reduces the risk of HIV infection to the spouses.

The study further pointed out that perceived socioeco-

nomic and cultural benefits of marriage such as having

children, property acquisition, and social status, tend to

outshine the cost of infidelity that includes the risk of HIV

acquisition.47 This is an important dimension for HIV risk

aversion. In Malawi, one study showed that marriages can

be used as union-based HIV risk avoidance.48 Another

study in Nigeria found lower HIV prevalence among mar-

ried women than formerly married women and concluded

that matrimony plays a huge role in hindering the spread

of HIV.49 This implies that outside marital union, women

lack the socioeconomic and cultural benefits of marriage,

and in turn, they may become involved in sex work or

intergenerational relationships for economic gain.50 In this

case, they lose their ability to negotiate safer sex practices,

therefore, they are greatly exposed to the risk of HIV

infection. This study was unable to establish why

divorcees and widowed men were at higher likelihood of

being HIV positive than the rest of the men in other

marital categories, thus a need for further research.

Therefore, caregivers outside marital unions can be tar-

geted with HIV testing and treatment services to curtail the

HIV epidemic.

There was a significant association between age and

HIV infection among the caregivers. Caregivers in the age

groups 30–39, 40–49, and 50–59 years were more likely to

be living with HIV than those who were in the age group

18–29 years. Those in the oldest age group (60+ years)

were less likely to be living with HIV than those who were

in the youngest age group (18–29 years). It is possible that

caregivers in the middle age groups were more sexually

active, thus more exposed to the risks of HIV infection

than the youngest and the oldest caregivers. The HIV

prevalence declined among caregivers in the oldest age

groups possibly because some of them had died. A study

in South India found that HIV seropositivity was asso-

ciated with age ≥31 years.51 However, this study was

unable to establish at which age the respondent acquired

the HIV infection. This suggests a need for further

research such as cohort studies to precisely estimate the

timing of infection occurrence to reveal age groups that

require targeted efforts for prevention and treatment

services.
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Regardless of their sex, caregivers with primary educa-

tion were significantly 28% more likely to be living with

HIV than those who had never been to school. However,

caregivers with secondary or higher education were not

statistically different (p>0.05) from those who had never

been to school to be living with HIV. Although education

attainment allows people to have clear perspectives about

life issues including disease prevention,52 in the literature,

there are studies which have established a relationship

between lower education and higher likelihood of HIV

seropositivity,52–55 while others found higher HIV infec-

tion with higher education.43,56-58 Such conflicting evi-

dence suggests a need for further research to establish

clarity. Several theories such as the social cognitive theory

can be an instrumental basis for describing behavioral

issues of human beings. They identify a set of core deter-

minants and a mechanism through which they work,

including the issue of knowledge about the health risks

associated with certain behaviours and how a person trans-

lates such knowledge into safe behaviours. While knowl-

edge of health risks and benefits creates the precondition

for change, this may not always be the case.59

This study observed further that the bigger the family

size the lower the likelihood that the caregiver was HIV

positive. This was also the case among female caregivers,

but the significance disappeared in male caregivers. It was

not immediately clear whether caregivers with bigger

families (4+ people) had a high level of family and social

support, thus less exposure to HIV risks. One study in

Tanzania on the relationship between living arrangements

and HIV risk, observed that living alone increased the odds

of being HIV positive among key and vulnerable populations

and the general population.60 However, this observation

remains rare in the literature, thus a need for more studies

to clarify the mechanism underlying this finding.

Living with mental or physical disability was signifi-

cantly associated with a 16% lower likelihood of HIV

infection among all the caregivers. In the stratified analy-

sis, this effect was 30% among male caregivers. Disability

status was not significantly associated with HIV infection

among female caregivers (p>0.05). This could be that

since over 80% of HIV infection in developing countries

occur sexually,6,7 those (especially male caregivers) who

are physically or mentally challenged may not be as sexu-

ally active as those who are not, thus less risk of HIV

acquisition among them.

Caregivers with health insurance were significantly 8%

more likely to be living with HIV than those without. This

effect was significantly 13% higher among female care-

givers. Health insurance ownership had no significant

association with HIV infection among male caregivers

(p>0.05). Note that about three quarters of the caregivers

were female. The caregivers analyzed in the current study

were receiving support from another project called Pamoja

Tuwalee (PT) before enrolling into the USAID Kizazi

Kipya project. The PT project facilitated acquisition of

health insurance for the poorest households among other

services. The poorest households were also food insuffi-

cient, thus more likely to have HIV positive caregivers as

already observed.

Strengths and Limitations
This study is based on a large sample of OVC caregivers

(n=47,617) and uses robust and advanced statistical meth-

ods to process the data, thus yielding strong and statisti-

cally reliable results which can be relied upon to target

HIV testing and treatment services to curb the HIV epi-

demic in the population.

However, data for this was self-reported by the

respective caregiver, and there was no means for objec-

tive verification of the answers. Since self-reports are

subject to recall bias, the project screening and enroll-

ment team conducted further probes to confirm responses

where possible before recoding their responses. This

study is unlikely to establish causality of its findings

because cross-sectional studies lack temporality.

Moreover, generalization of the findings beyond

Tanzania may be unlikely.

Conclusion
The current study reveals that OVC caregivers who are

moderately or severely food insufficient are more likely to

be HIV positive than those who are not, suggesting that

improving access to adequate food has a potential to

reduce HIV risks among the caregivers.

In addition, the likelihood of HIV infection among the

caregivers is higher in rural areas; those in age groups

30–39, 40–49, and 50–59 years, as well as in those with

primary education, and smaller family sizes (two to three

people). Similarly, outside marital union, the likelihood of

HIV infection among caregivers is higher.

These factors are very important as they reveal different

segments of the caregiver population at higher risk of HIV

infection that can be targeted with additional HIV testing

and treatment support toward ending the HIV epidemic.
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