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Abstract

Transportation cost is a barrier to HIV treatment, yet no studies have examined its association 

with contraceptive use among women living with HIV. We analyzed cross-sectional data 

from women attending three public healthcare facilities in Shinyanga, Tanzania where they 

initiated antiretroviral therapy for HIV infection in the previous 90 days; all facilities offered 

free contraception. Women self-reported current contraceptive use and the round-trip cost of 

transportation to the facility. Among 421 women aged 18–49, 86 (20.4%) were using any 

modern contraceptive method, of which half were using modern methods other than condoms. 

Women who paid more than 2,000 Tanzanian shillings for transportation had a significantly lower 

prevalence of any modern method use than women who paid nothing (9.1% vs. 21.3%; adjusted 

difference: −12.9; 95% confidence interval: −21.3, −4.4). A similar difference was observed 

for non-condom modern method use. We conclude that high transportation cost may impede 

contraceptive use even among women accessing HIV treatment.
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Introduction

Unintended pregnancy has serious consequences for maternal and child health. In Tanzania, 

where almost one third of pregnancies are mistimed or unwanted, maternal mortality claims 

the lives of 1 in 33 women (Ministry of Health, Community Development, Gender, Elderly 

and Children (MoHCDGEC) et al., 2016). Women living with HIV are at a higher risk 

of maternal mortality (Calvert & Ronsmans, 2013), and vertical transmission accounts for 

18% of new HIV infections countrywide (Tanzania Commission for AIDS (TACAIDS) 

et al., 2014). Thus, reducing unintended pregnancy among women living with HIV is 
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a key strategy for the prevention of maternal mortality and the elimination of mother-to-

child HIV transmission (World Health Organization (WHO) HIV/AIDS Department, 2010). 

Additionally, delaying conception until after the initiation of antiretroviral therapy (ART) 

may decrease the risk of maternal mortality and vertical HIV transmission (Li et al., 2014; 

Mandelbrot et al., 2015; Matthews et al., 2013; Townsend et al., 2014).

However, women in sub-Saharan Africa face economic barriers to utilizing family planning 

services (Creanga, Gillespie, Karklins & Tsui, 2011). The cost of transportation to one’s 

healthcare provider has been identified as a barrier to obstetric care (Fiander, Ndahani, 

Mmuya & Vanneste, 2013), HIV treatment (Etiaba, Onwujekwe, Torpey, Uzochukwu & 

Chiegil, 2016; Hardon et al., 2007; Schwitters et al., 2015; Sowah et al., 2014), and 

prevention of mother-to-child transmission services (Hlarlaithe, Grede, de Pee & Bloem, 

2014), but there is little research on the relationship between transportation cost and 

contraceptive use (Yao, Murray & Agadjanian, 2013; Agadjanian, Hayford, Luz & Yao, 

2015). Thus far, no studies have examined this relationship among women living with 

HIV, despite the heightened public health importance of access to contraception in this 

population.

In the present study, we examine whether transportation cost is associated with modern 

contraceptive method use in a population of women initiating ART at public healthcare 

facilities in Shinyanga, Tanzania. In Shinyanga, 8% of women of reproductive age are living 

with HIV, and there is a high unmet need for contraception (MoHCDGEC et al., 2016; 

TACAIDS et al., 2013). This combination of risk factors makes Shinyanga an important 

setting in which to examine barriers to contraceptive use.

Methods

Study design and participants

To examine the association between transportation cost and contraceptive use, we used 

cross-sectional baseline data from a randomized controlled trial that evaluated the 

effectiveness of conditional cash and food assistance for recent ART initiates accessing 

care in the Shinyanga Region. The trial’s design and results have been previously described 

(McCoy, Njau et al., 2015; McCoy et al., 2017). We describe the present study and its 

findings in accordance with the STROBE Statement checklist for cross-sectional studies 

(von Elm et al., 2007).

Participants were recruited from HIV clinics at three public healthcare facilities between 

December 2013 and July 2015. Patients were eligible to participate if they were ≥18 years, 

living with HIV, initiated ART within 90 days of enrollment, were food insecure (defined as 

score of ≥2 on the Household Hunger Scale) (Ballard, Coates, Swindale & Deitchler, 2011), 

and were able to provide written informed consent. Patients were ineligible if they had a 

body mass index of <16 kg/m2.

During recruitment, 921 patients were assessed for eligibility, of which 90% met the trial’s 

inclusion criteria of food insecurity. The baseline sample included 800 men and women 

(Supplementary Figure 1). In the present study, we additionally excluded men (N=291), 
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women aged 50 or above (N=47), pregnant women (N=21), and women missing data on 

the exposure or outcome (N=20). Our final sample includes 421 participants, 53% of the 

original study sample.

The study was approved by the University of California, Berkeley Committee for Protection 

of Human Subjects and the Tanzanian National Institute for Medical Research.

Independent variable

The primary exposure is the round-trip cost of transportation to the healthcare facility where 

participants were receiving HIV primary care, assessed before randomization during the 

baseline in-person interview completed at the healthcare facility. Participants were asked, 

“How much does it cost round trip to travel here? (bus fare, gasoline, etc.)” This variable 

was recorded in Tanzanian shillings (TZS).

Responses were left skewed and clustered around specific values (i.e., 0 TZS, 1,000 TZS, 

or 2,000 TZS). Thus, we recoded transportation cost categorically using natural cut points 

in the distribution of responses: women who paid 0 TZS, women who paid 1 to 1,000 TZS, 

women who paid 1,001 to 2,000 TZS, and women who paid more than 2,000 TZS. We also 

conducted sensitivity analyses of this categorization (described below).

Dependent variables

The primary outcome is self-reported use of a modern contraceptive method during 

the month of the baseline survey. Women were asked, “This month, are you or your 

partner using any contraceptive method (modern or traditional/natural) to prevent or avoid 

pregnancy?” Women could report using more than one method. Women were coded as 

using a modern method if they indicated that they were using condoms, oral contraception, 

injectable contraception, the implant, the IUD, or female sterilization. Women were coded as 

not using a modern method if they said “no” to the question about any method use, if they 

did not specify a method, or if they only indicated the use of traditional methods.

Because condoms were distributed freely directly at the HIV clinics, we also created a 

variable to explore the use of non-condom modern methods. These methods are provided 

in other clinics at the same healthcare facilities and thus may require a separate visit to 

the facility to obtain. Women were coded as using a non-condom modern method if they 

reported that they were using a hormonal method and/or another modern method other 

than condoms. Women who were not using a modern method or who reported only using 

condoms were coded as non-users.

Covariates

Covariates included in multivariable regression models were selected a priori using a 

directed acyclic graph (Greenland, Pearl & Robins, 1999). These factors included healthcare 

facility, age, language, religion, partnership status, pregnancy intentions, education level, 

work status, and perceived HIV stigma. Consistent with other studies (Rutstein & Johnson, 

2004; Vyas & Kumaranayake, 2006), we used principal components analysis to create a 

household asset index as a proxy for economic wealth. The first component was categorized 
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into quartiles and included in adjusted models. Finally, to assess the association between 

transportation cost and contraceptive use independently of transportation time, we included 

the round-trip transportation time to the facility in models. We recoded transportation time 

as a three-level categorical variable due to clustering of responses around specific values; 

however, our findings did not change when including time in models as a continuous 

variable.

Statistical analyses

We constructed bivariate and multivariable logistic regression models followed by the 

“margins” command in STATA/IC 14.1 to calculate marginal effects, which we interpreted 

as unadjusted and adjusted prevalence differences (StataCorp, 2015).

To determine the sensitivity of our findings to the coding of transportation cost, we 

re-ran models with transportation cost coded as a continuous variable, coded as linear 

splines, and subdivided into an eight-level categorical variable. We obtained similar 

results across analyses; we did not find evidence that contraceptive use differed between 

subgroups of the original four categories or that there was a linear relationship between 

cost and contraceptive use. Therefore, we present our findings using only the four-level 

categorization of transportation cost.

To estimate the association between transportation cost and contraceptive use in the subset 

of women for whom access to contraception may be especially critical to prevent unintended 

pregnancy, we ran subgroup analyses excluding women who were trying to become 

pregnant, reported no sex partners in the past year, and/or were sterilized (after exclusions, 

N=325). Our findings did not change; thus, we present the results for the full sample.

Results

Of the 421 women in the sample, more than one third had not completed primary education 

and half were currently working (Table 1). Almost half of women were currently married 

(30%) or partnered (15%), and most women (85%) had at least one child. Among women 

who had a steady sexual partner, 27% reported that they could not ask their partner to use a 

condom. No participants’ households owned a motor vehicle, and only 1.9% of households 

owned a motorcycle.

When asked about eleven barriers to accessing medical care (Table 2), the barrier which 

women were most likely to identify as a problem was the cost of transportation to the 

healthcare facility, reported by 40% of women. Additionally, 21% of women stated that 

the cost of transportation was the most problematic out of all eleven barriers. In contrast, 

transportation time was reported as a problem by less than one quarter of women, and only 

7% of women classified transportation time as the most problematic barrier to medical care.

Transportation cost

The mean round-trip transportation cost was 1,457 TZS ($0.65 United States dollars), 

and costs ranged from 0 to 12,000 TZS. 45% of women reported paying nothing for 

transportation to the facility (N=188), 79% of whom walked (N=149). Aside from walking, 
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the most commonly-reported methods of transportation were bicycling, which may include 

bicycle taxis, and other forms of public transportation (e.g., minibus or motorcycle taxi). The 

median transportation cost among women who did not walk was 2,000 TZS.

Contraceptive use

During the month of the survey, 86 (20%) women were using a modern method of 

contraception (Table 1), of whom 43 (50%) reported using a non-condom modern 

method. Women using a modern method primarily reported using condoms (N=53) and 

injectable contraception (N=28), although several women were using the implant (N=9), 

oral contraception (N=4), or sterilization (N=2). Ten women were dual method users who 

reported using condoms alongside another modern method. No women reported using 

female condoms or having an IUD.

Relationship between transportation cost and contraceptive use

In both unadjusted and adjusted models (Table 3), women who paid between 1 and 1,000 

TZS and women who paid between 1,001 and 2,000 TZS to reach the healthcare facility 

reported using modern contraceptives at the same frequency as women who paid nothing. 

However, women who paid more than 2,000 TZS had a significantly reduced prevalence of 

modern contraceptive use relative to women who paid nothing (9.1% vs. 21.3%; adjusted 

prevalence difference [aPD]: −12.9; 95% confidence interval [CI]: −21.3, −4.4). When 

modern contraceptive use was redefined to only include those who used non-condom 

methods, we observed a similar difference (aPD: −11.6; 95% CI: −16.6, −6.5).

Discussion

In this sample of women initiating treatment for HIV in Shinyanga, Tanzania, women who 

reported the highest cost of transportation to their healthcare facility had a significantly 

lower prevalence of modern contraceptive use than women with lower transportation costs. 

Our findings suggest that high transportation costs may deter contraceptive use even among 

women who are actively engaged in HIV treatment.

Although this study is the first to document transportation cost as an impediment to 

contraceptive use among women receiving care for HIV, our findings are consistent with 

existing research suggesting that transportation cost acts as a barrier to healthcare utilization 

in both HIV-infected and uninfected populations (Etiaba et al., 2016; Fiander et al., 2013; 

Hardon et al., 2007; Hlarlaithe et al., 2014; Odeny et al., 2012; Schwitters et al., 2015; 

Sowah et al., 2014). Previous studies have also found that that increased distance to 

a healthcare provider is associated with reductions in contraceptive use among African 

women (Agadjanian et al., 2015; Asiimewe, Ndugga, Mushomi & Manyenye Ntozi, 2014; 

Eliason et al., 2014; Ettarh & Kyobutungi, 2012; Kaona et al., 1996; Okech, Wawire & 

Mburu, 2011; Orji & Onwudiegwu, 2002; Yao, Murray, Agadjanian & Hayford, 2012; 

Yao et al., 2013), but the pathway through which residential distance from healthcare may 

impede contraceptive use has been largely unexplored. Distance may deter contraceptive 

use due to the increased transportation cost or transportation time required to access 

healthcare providers. Alternatively, or in addition, rural women may be unaware of available 
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contraceptive methods, may have different cultural norms and values surrounding pregnancy 

and contraceptive use, or may experience higher stigma regarding their sexual behavior that 

discourages healthcare utilization.

In the present study, we attempted to address these competing explanations. Our sample 

was limited to a fairly homogeneous population of women initiating ART in clinics that 

promote contraceptive use, and it is therefore unlikely that differences in knowledge about 

the availability of contraceptive methods explain the association between transportation cost 

and contraceptive use. Moreover, this association persisted in models adjusting for cultural 

and sociodemographic factors that may account for differences in contraceptive use between 

women living closer to or further from a facility. Controlling for transportation time also did 

little to change the association between transportation cost and contraceptive use.

It is also possible that transportation cost may in part be a function of what women are 

able to afford, rather than representing the lowest possible cost of transportation to and 

from women’s homes. For example, women of greater economic means may elect to spend 

additional money on a more comfortable or efficient method of transportation than women 

of fewer means. However, this phenomenon may be unlikely in the present sample as all 

women were food insecure and presumably had little expendable income. Additionally, 

women in the lowest quantiles of the household assets index paid more for transportation 

than women in the highest quantiles, potentially as a result of increased residential distance 

from the facility among women with fewer assets. Controlling for markers of socioeconomic 

status also did not significantly change the association between transportation cost and 

contraceptive use.

Thus, we hypothesize that economic barriers are the primarily explanation for the low 

contraceptive use observed among women paying high transportation costs. Our finding 

that transportation cost, rather than transportation time, may impede access to modern 

contraception is consistent with the participants’ self-reported barriers to healthcare access; 

transportation cost was the most frequently cited problem, while transportation time was 

perceived as less problematic. Although our ability to draw causal conclusions is limited by 

the cross-sectional nature of the analysis, this analysis informs future research by identifying 

one potential pathway through which distance is associated with contraceptive use.

Future studies may address several of the key limitations of the present study. First, 

contraceptive use was self-reported, creating potential for information bias. For example, 

HIV-infected women may falsely report condom use when interviewed at an HIV 

clinic, because they have been instructed to use condoms by providers. However, the 

20% prevalence of modern method use observed in our sample was similar to the 

regional estimate of a 21% prevalence of use among married women of reproductive 

age (MoHCDGEC et al., 2016), and the inverse association between transportation cost 

and contraceptive use persisted when we reclassified contraceptive use to include only non-

condom methods. Second, women who were using contraception were not asked about the 

source of their methods. All women in the sample were patients at three public healthcare 

facilities which provide contraception, including condoms, at no cost to women in care for 

HIV, but it is possible that women obtained methods outside of the facilities (e.g., at drug 
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shops), potentially altering the association between transportation cost to the facility and 

contraceptive use. However, HIV clinic staff indicated that the healthcare facilities were the 

primary source of contraception for female patients and referred patients to other clinics 

within the facility to access methods such as injectable contraception and the implant. 

Finally, further research is necessary to assess the magnitude of the association in a more 

diverse sample that has not already engaged with healthcare.

Implications and future directions

As Tanzania moves toward a model of “Treat All” for HIV infection (WHO, 2017), 

thousands more women will be initiating treatment. Enhanced integration of family planning 

care with HIV treatment may improve women’s access to contraception (Cohen et al., 2017; 

Lopez, Grey, Chen, Denison & Stuart, 2016). Injectable contraception, the non-condom 

method most commonly used by women in the present study, requires regular visits to 

obtain, yet injectable contraception was not offered directly in the HIV clinics. Thus, women 

may have to make a separate trip to the same facility to receive non-condom methods 

from another clinic. The reduced accessibility of non-condom methods may be especially 

worrisome in this sample of women living with HIV, as nearly one third of partnered 

women reported being unable to ask their partner to use condoms. Additionally, although 

nearly 70% of participants desired no additional children, very few women reported using 

long-acting contraceptive methods (i.e., the implant, IUD, or sterilization). Improving family 

planning integration and/or coordination between clinics, providing additional training for 

providers, and offering education about long-acting contraceptive methods in HIV clinics 

may further reduce the transportation-related burdens associated with contraceptive use 

among women receiving treatment for HIV.

Conclusions

Having a high cost of transportation to the healthcare facility was associated with a 

significantly lower prevalence of modern contraceptive method use in a sample of women 

initiating HIV treatment in Shinyanga. Understanding transportation-related barriers to 

contraceptive use in this population can inform programs and interventions with greater 

potential to prevent unintended pregnancy, maternal and child mortality, and vertical HIV 

transmission.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1:

Demographic characteristics of food insecure women initiating treatment for HIV in Shinyanga, Tanzania by 

modern contraceptive method use, 2013–2015.

All Women N (column %) Modern Contraceptive Method Use * N (row %)

Yes No

N 421 (100.0) 86 (20.4) 335 (79.6)

Healthcare facility

  Clinic A 273 (64.9) 54 (19.8) 219 (80.2)

  Clinic B 55 (13.1) 12 (21.8) 43 (78.1)

  Clinic C 93 (22.1) 20 (21.5) 73 (78.5)

Age (years)

  18–24 53 (12.6) 17 (32.1) 36 (67.9)

  25–34 197 (46.8) 52 (26.4) 145 (73.6)

  35–44 135 (32.1) 15 (11.1) 120 (88.9)

  45–49 36 (8.6) 2 (5.6) 34 (94.4)

Language

  Swahili 269 (63.9) 56 (20.8) 213 (79.2)

  Sukuma/Other 152 (36.1) 30 (19.7) 122 (80.3)

Religion

  Christianity 324 (77.0) 64 (19.8) 260 (80.2)

  Islam 83 (19.7) 20 (24.1) 63 (75.9)

  None 14 (3.3) 2 (14.3) 12 (85.7)

Education level

  No education 98 (23.3) 17 (17.3) 81 (82.7)

  Some primary 52 (12.4) 15 (28.8) 37 (71.2)

  Completed primary 232 (55.1) 46 (19.8) 186 (80.2)

  Above primary 39 (9.3) 8 (20.5) 31 (79.5)

Currently working

  Yes 222 (52.7) 50 (22.5) 172 (77.5)

  No 199 (47.3) 36 (18.1) 163 (81.9)

Partnership status

  Married 127 (30.2) 37 (29.1) 90 (70.9)

  Partnered 62 (14.7) 22 (35.5) 40 (64.5)

  Previously married 177 (42.0) 20 (11.3) 157 (88.7)

  Single, never married 55 (13.1) 7 (12.7) 48 (87.3)

Sex partner past 12 months

  Yes 369 (87.9) 83 (22.5) 286 (77.5)

  No 51 (12.1) 3 (5.9) 48 (94.1)
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All Women N (column %) Modern Contraceptive Method Use * N (row %)

Yes No

Parity

  Have child(ren) 356 (84.6) 76 (21.3) 280 (78.7)

  No children 65 (15.4) 10 (15.4) 55 (84.6)

Pregnancy intentions

  Trying for 46 (10.9) 7 (15.2) 39 (84.8)

  Wouldn’t mind 54 (12.8) 12 (22.2) 42 (77.8)

  Wouldn’t mind avoiding 119 (28.3) 24 (20.2) 95 (79.8)

  Trying to avoid 202 (48.0) 43 (21.3) 159 (78.7)

Household assets index 
a

  1st Quartile 105 (24.9) 18 (17.1) 87 (82.9)

  2nd Quartile 106 (25.2) 18 (17.0) 88 (83.0)

  3rd Quartile 110 (26.1) 25 (22.7) 85 (77.3)

  4th Quartile 100 (23.8) 25 (25.0) 75 (75.0)

Perceived HIV Stigma 
b

  Yes 122 (29.0) 33 (27.0) 89 (73.0)

  No 299 (71.0) 53 (17.7) 246 (82.3)

Transportation time to facility

  <60 minutes 151 (36.0) 28 (18.5) 123 (81.5)

  60–119 minutes 127 (30.2) 34 (26.8) 93 (73.2)

  ≥120 minutes 142 (33.8) 24 (16.9) 118 (83.1)

Transportation cost to facility 
c

  0 TZS 188 (44.7) 40 (21.3) 148 (78.7)

  1–1000 TZS 77 (18.3) 21 (27.3) 56 (72.7)

  1001–2000 TZS 79 (18.8) 18 (22.8) 61 (77.2)

  >2000 TZS 77 (18.3) 7 (9.1) 70 (90.9)

*
Modern contraceptive method use: self-reported use of condoms (N=53), injectable contraception (N=28), contraceptive implant (N=9), oral 

contraception (N=4), and/or sterilization (N=2).

a
Household assets index: quartiles from polychoric principal components analysis (PCA) of household possessions, agricultural assets, and 

household building materials.

b
Concern that HIV status will become known is reported to be a barrier to accessing medical care (yes, no).

c
Round-trip cost self-reported by participants.

Missing covariates: N=1 sex partner in past 12 months, N=1 transportation time to facility.
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Table 2:

Perceived barriers to accessing medical care among food insecure women initiating treatment for HIV in 

Shinyanga, Tanzania, 2013–2015.

Large problem Somewhat of a problem Not a problem Identified as Largest Problem*

Cost of transportation to facility 55 (13.1) 113 (26.8) 253 (60.1) 88 (21.4)

Getting money needed for treatment 48 (11.4) 99 (23.5) 274 (65.1) 96 (23.4)

Concern HIV status will become known 14 (3.3) 108 (25.7) 299 (71.0) 81 (19.7)

Not feeling well or having energy 10 (2.4) 111 (26.4) 300 (71.3) 58 (14.1)

Travel time to facility 10 (2.4) 92 (21.9) 319 (75.8) 28 (6.8)

Time for visit 4 (1.0) 88 (20.9) 329 (78.1) 30 (7.3)

Hungry or not enough food 10 (2.4) 79 (18.8) 332 (78.9) 12 (2.9)

Concern for unfriendly providers 0 (0) 36 (8.6) 385 (91.4) 9 (2.2)

Concern for quality of care 1 (0.2) 21 (5.0) 399 (94.8) 2 (0.5)

Not wanting to go alone 1 (0.2) 16 (3.8) 404 (96.0) 6 (1.5)

Getting permission to go 4 (1.0) 8 (1.9) 409 (97.2) 1 (0.2)

N (%)

*
Missing: N=10
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