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Abstract objective HIV diagnosis and linkage to care are the main barriers in Africa to achieving the

UNAIDS 90-90-90 targets. We assessed HIV-positive status awareness and linkage to care among

survey participants in Chiradzulu District, Malawi.

method Nested cohort study within a population-based survey of persons aged 15–59 years

between February and May 2013. Participants were interviewed and tested for HIV (and CD4 if

found HIV-positive) in their homes. Multivariable regression was used to determine factors associated

with HIV-positive status awareness prior to the survey and subsequent linkage to care.

results Of 8277 individuals eligible for the survey, 7270 (87.8%) participated and were tested for

HIV. The overall HIV prevalence was 17.0%. Among HIV-positive participants, 77.0% knew their

status and 72.8% were in care. Women (adjusted odds ratio [aOR] 6.5, 95% CI 3.2–13.1) and older

participants (40–59 vs. 15–29 years, aOR 10.1, 95% CI 4.0–25.9) were more likely to be aware of

their positive status. Of those newly diagnosed, 47.5% were linked to care within 3 months. Linkage

to care was higher among older participants (40–59 vs. 15–29, adjusted hazard ratio [aHR] 3.39,

95% CI 1.83–6.26), women (aHR 1.73, 95% CI 1.12–2.67) and those eligible for ART (aHR 1.61,

95% CI 1.03–2.52).
conclusions In settings with high levels of HIV awareness, home-based testing remains an efficient

strategy to diagnose and link to care. Men were less likely to be diagnosed, and when diagnosed to

link to care, underscoring the need for a gender focus in order to achieve the 90-90-90 targets.

keywords linkage to care, population survey, sub-Saharan Africa, cascade of care, epidemiology

Introduction

UNAIDS has recently defined new ambitious targets that

call for 90% of people living with HIV to know their sta-

tus, 90% of those diagnosed to receive antiretroviral

therapy (ART) and 90% of those on treatment to achieve

an undetectable viral load. In sub-Saharan Africa, where

the majority of people receiving antiretroviral therapy

live, timely access to HIV diagnosis and linkage to care

remain the main challenges to achieving this objective [1–
3]. WHO estimates that only 50% of HIV-positive indi-

viduals in Africa are aware of their status, and this figure

rises to 80% in some countries [4, 5]. Among those test-

ing positive, there is substantial attrition between receipt

of HIV test result and engagement in HIV care [6].

Recent attention has focused on the need to move

beyond facility-based HIV testing in order to reach

greater numbers of people earlier in their disease progres-

sion. Community-based and mobile HIV testing and

counselling services (HTC) increase rates of test uptake

and reach people at an earlier stage of their HIV infec-

tion [7–11]. Community testing approaches are consid-

ered cost-effective in high prevalence settings [12] and

have been recommended by WHO in generalised HIV

epidemic settings in addition to facility-based HIV testing

since 2013 [13].

In Malawi, despite limited resources and high HIV bur-

den, 46% of the adult HIV-positive population were

receiving treatment in 2013 [14]. However, as in most

countries in sub-Saharan Africa, diagnosis and linkage to
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care remain the main gaps in the cascade of care. It was

also estimated that in 2010, 48% of the men and 27% of

the women had never been tested for HIV [1].

In order to better understand the challenges associated

with improving HIV status awareness and engagement in

care in Malawi, we measured HIV status awareness at

population level, assessed linkage to care among newly

diagnosed HIV-positive individuals and assessed risk fac-

tors associated with knowledge of HIV-positive status

and linkage to care.

Methods

Setting

Chiradzulu District in southern Malawi is a rural district

with a population of approximately 289 000 inhabitants

[15]. HIV prevalence for the southern region was esti-

mated in 2010 at 14.5% among 15- to 49-year-olds [16].

The population is served by 11 public health facilities

(one district hospital and 10 health centres), all of which

have provided free HIV care, including ART, with the

support of M�edecins Sans Fronti�eres (MSF) since 2001.

In 2012, 27 000 individuals were actively followed up on

ART in the district.

An observational cohort study measuring linkage to

HIV care was implemented after a cross-sectional popula-

tion-based survey in Chiradzulu District, Malawi,

between February and May 2013. The method of the

cross-sectional survey, along with its main results on pop-

ulation viral load and HIV incidence, is described in

detail elsewhere [17]. Its objective was to estimate HIV

incidence, prevalence, population viral load and coverage

at each step of the HIV cascade of care within the popu-

lation of the district. Using a multistage cluster sampling

method, the original study recruited all individuals age

15 to 59 living in 4125 randomly selected households

(165 clusters of 25 households). Consenting individuals

were interviewed and tested for HIV at home. Informa-

tion on demographic characteristics, antenatal and deliv-

ery care for women, circumcision status for men, and

knowledge, access and history of HIV testing information

were collected during the interview using a standardised

questionnaire.

HIV testing and counselling was offered by nationally

certified HTC counsellors in accordance with national

guidelines. Rapid testing was performed using serial tests

with Determine Rapid HIV-1/2 antibody followed, if pos-

itive, by Unigold Rapid HIV test using finger prick whole

blood samples. ELISA test was used as the ‘tiebreaker’ in

the event of discordant rapid tests (Determine positive,

Unigold negative).

All HIV-positive participants answered an additional

questionnaire to identify individuals who were already

aware of their status and collect information about their

history of access to HIV care, including ART initiation

where relevant. CD4 count was taken for all HIV-posi-

tive individuals on the same day by a registered nurse

either at home or in a tent in the cluster using whole

venous blood and point-of-care Alere PimaTM Analyzer,

and participants received their CD4 count results within

20 min. All HIV-positive individuals were referred to the

health facility of their choice (public or private, within

the district or outside the district) with a referral letter

indicating their unique study number, date of HIV test,

CD4 cell count, age, sex and patient file number if

already in care.

Linkage-to-care data collection and study population

After specific onsite training and regular reminders,

health facility staff were requested to indicate the date

of visit of the patient on the referral letter and keep

the reference letter filed with the patient record. Refer-

ence forms were prospectively collected by the study

team regularly up to 3 months after the cross-sectional

population-based survey ended. Unique study number,

date of visit and health facility attended were recorded

in a separate database merged with the main survey

database at the end of this prospective linkage-to-care

study.

Participants testing positive who had complete infor-

mation about their previous history of HIV testing were

included in the analysis of factors associated with aware-

ness of HIV status. Newly diagnosed individuals were

included in the analysis of factors associated with linkage

to HIV care.

Awareness of HIV status was defined as reporting a

previous positive HIV test before the study inclusion.

Linkage to HIV care was defined as attending at least

one visit to a health facility within 3 months of HIV

diagnosis. ART eligibility was defined as CD4 count

≤350 cells/mm3 or being pregnant or breastfeeding at the

time of study, corresponding to CD4 threshold and

PMTCT strategy recommended in the Malawian national

guideline at the time of the study [18].

Data analysis

This analysis explored factors associated with HIV

awareness at population level and linkage to care of the

newly diagnosed. A secondary analysis of the survey data

was used for the first part, whereas the nested cohort was

used to explore linkage to care.
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For the analysis of awareness of status, descriptive

statistics were performed to describe baseline characteris-

tics and random intercept logistic models using backward

stepwise approach and likelihood ratio test were fitted to

explore factors associated with being already diagnosed;

the random intercept was added to account for intra- and

interclusters correlation. The main study outcome was

linkage to care. Study follow-up started the day the par-

ticipant was tested during the population survey, and

censoring occurs at linkage to care or at 92 days (the end

of the observation period for linkage to occur).

For the analysis of linkage to care, descriptive statistics

were again generated and the probability of being linked

within 92 days assessed using the nonparametric Kaplan–
Meier estimation method. Wilcoxon rank sum tests were

used to assess linkage-to-care differences by gender, age,

ART eligibility, marital status, education level, subdistrict

areas (Traditional Authorities), ethnicity and work cate-

gories. Factors associated with linkage to care were

explored with fitted parametric shared frailty Weibull

models to take into account intra- and intercluster corre-

lation, using backward stepwise approach. All analyses

were performed with Stata 12 (Stata Corp, College Sta-

tion, TX, USA).

Ethics

The study was reviewed and approved by the Malawian

National Health Science Research Committee and

‘Comit�e de Protection des Personnes’ of Saint Germain en

Laye, France. Written Informed consent was obtained

from all participants.

Results

Study inclusion and HIV prevalence

A total of 8277 individuals, living in 4126 randomly

selected households, met the eligibility criteria (Figure 1).

From this total, 7270 (87.8%) were included in the study

and tested for HIV. More women (93.4%, 4275/4575)

than men (80.3%, 2995/3730) were included. Absence

from home (539 individuals or 73.9% of all individuals

not included), refusal to participate (100 individuals or

12.4% of those not included) and not being able to sign

the inform consent (62 individuals or 7.7% of those not

included) were the main reasons for non-participating to

the survey.

Of the 7270 tested participants, 1233 were found to be

HIV-positive. The weighted HIV prevalence was esti-

mated at 17.0% (95% CI, 15.8–18.1). It was 19.6%

(95% CI, 18.3–21.0) among women and 13.2% (95%

CI, 11.9–14.5) among men. A total of 1213 (98.4%) of

the 1233 HIV-positive individuals had complete informa-

tion and were included in the analysis; 68.2% were

women, 70% were married and 72.8% had attended pri-

mary school as highest level of schooling. Median age

was 37 years [IQR 31–44] (Table 1).

Factors associated with HIV-positive status awareness

For those already diagnosed, the median time since diag-

nosis was 4.3 years [IQR 2.3–6.2]; 24.7% (95% CI,

20.0–30.2) of those newly diagnosed by the study

reported having tested negative in the previous

12 months.

In total, 76.8% (95% CI, 73.6–79.5) of individuals had
already been diagnosed as HIV-positive at the time of the

study. This proportion was higher for women (81.6%

(95% CI, 78.2–84.4)) than men (66.3% (95% CI, 61.7–
70.7 (P < 0.01)) and increased with age from 63.8%

(95% CI, 57.6–69.0) among 15- to 29-year-olds to

83.0% (95% CI, 78.6–86.6) among 40- to 59-year-olds.

HIV-positive status awareness fell with increasing educa-

tion, from 84.4% (95% CI 77.2–89.6) for those with no

education to 71.9% (95% CI 64.6–78.3) for those with

secondary or university education. In multivariate analy-

sis, awareness of HIV-positive status was strongly associ-

ated with gender (adjusted odds ratio, aOR=6.48, 95%
CI 3.22–13.07 for women vs. men) and increasing age

(aOR= 10.13, 95% CI 3.96–25.92 for 40- to 59-year-olds

and aOR=3.48, 95% CI 1.63–7.40 for 30- to 39-year-

olds, vs. people aged 15–29 years). There was also a trend

towards a greater likelihood of awareness of HIV status

among those who were married than those who were

never married (aOR 4.63, 95% CI 0.98–21.78).

Factors associated with linkage to care

Of the 282 individuals newly diagnosed during the popu-

lation survey, 244 (86.5%) who had complete referral

information and were referred to public health facilities

within the district were included in the linkage-to-care

analysis. Of those not included, 20 had a missing refer-

ence place and 18 were referred to a facility outside Chi-

radzulu District (Figure 1). A quarter (59, 24.2%)

reported having tested HIV-negative within the previous

12 months and 119 (48.8%) were considered eligible for

ART at the time of diagnosis (≤350 cells/mm3) (Table 2).

Men had lower median CD4 counts at diagnosis than

women (328 vs. 440 cells/lL, P < 0.01).

Table 2 presents the cumulative probability of being

linked to care up to 3 months after diagnosis, stratified

by individual characteristics. At 3 months, the linkage
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282 Undiagnosed before 

the study 

Linkage to care population 

included: 

244 Undiagnosed and 

Referred in MSF 

supported facilities 

20 with missing 

reference place 

115 linked at 92 days 

931 Diagnosed before the 

study 

1,213 HIV+ with complete 

information 

20 with incomplete 

information 

1,233 HIV+ 

7,270 persons tested 

8,277 eligible 

18 referred in private 

HF or outside district 

595 absent 

302 refused test 

62 incapacitated 

48 migrated 

Figure 1 Flowchart of study inclusion.
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probability reached 47.1% (95% CI, 41.1–53.6). Linkage
to care was more likely to occur in the initial weeks after

HIV diagnosis. Indeed, two weeks and one month after

diagnosis, the cumulative probability of having linked to

care was 30.7% (95% CI, 25.4–36.9) and 36.5% (95%

CI, 30.8–42.9), respectively. At the end of follow-up,

linkage to care was 51.5% (95% CI, 43.4–60.1) among

women and 41.7% (95% CI, 33.0–51.5) among men,

although these differences were not statistically significant

(P = 0.17). The probability of being linked to care

increased with age. At 3 months after diagnosis, it was

33.3% (95% CI, 23.9–45.2) for those aged 15 to

29 years of age, 50.5% (95% CI, 41.1–60.7) among the

30- to 39-year-old group and 57.1% (95% CI, 46.0–
68.8) among 40- to 59-year-olds. Linkage occurred faster

among the oldest group: at 2 weeks, only 16% (95% CI,

9.4–26.5) of the individuals aged 15 to 29 years of age

had linked, whereas 40.0% (95% CI, 29.6–52.4) in the

oldest age group had. Of those already eligible for ART

at the time of diagnosis, 52.1% (95% CI, 43.5–61.3) had
linked at 3 months, while the cumulative probability of

linkage was 42.4% (95% CI, 34.3–51.6) among those

not yet eligible, but these differences were not statistically

significant (P = 0.09).

Table 1 Multivariable mixed-effect logistic regression exploring risk factors associated with awareness of HIV status, Chiradzulu Dis-
trict, Malawi, 2013. (N = 1213)

Factors

Number of positive

participants

Diagnosed before

study n (%)

Univariable analysis Multivariable

OR (95% CI) aOR (95% CI)

Gender P < 0.01 P < 0.01
Men 386 256 (66.3) 1 1

Women 827 675 (81.6) 5.04 (2.82–9.01) 6.48 (3.22–13.07)
Age groups P < 0.01 P < 0.01

15–29 240 153 (63.8) 1 1
30–39 509 393 (77.2) 2.49 (1.44–4.29) 3.48 (1.63–7.40)
40–59 464 385 (83.0) 4.33 (2.38–7.89) 10.13 (3.96–25.92)
Mean 37.4 38.4
Median (IQR) 37 (31–44) 37 (32–45)

Marital status P < 0.01 P = 0.13

Never married 47 25 (53.2) 1 1

Married/living together 849 647 (76.2) 8.38 (2.57–27.35) 4.63 (0.98–21.78)
Divorced/separated/widowed 317 259 (81.7) 15.50 (4.14–58.04) 4.74 (0.93–24.19)

Education Level P = 0.02 P = 0.61

No education 151 128 (84.8) 1 1

Primary 884 677 (76.6) 0.44 (0.21–0.93) 0.64 (0.26–1.59)
Secondary/Higher 177 126 (71.2) 0.27 (0.11–0.68) 0.71 (0.23–2.19)
Missing 1 0 (0.0)

Ethnicity P = 0.80
Lomwe 749 578 (77.2) 1

Yao 248 186 (75.0) 1.01 (0.57–1.80)
Other 215 166 (77.2) 1.23 (0.66–2.29)
Missing 1 1 (100.0)

Work category P < 0.01 P = 0.06
Farmer/Fisher man 690 530 (76.8) 1 1
City workers 368 273 (74.2) 0.76 (0.44–1.32) 0.98 (0.54–1.79)
Student 17 8 (47.1) 0.04 (0.01–0.28) 0.55 (0.05–6.08)
Housewife/None 134 116 (86.6) 4.25 (1.56–11.58) 3.58 (1.22–10.56)
Other 1 1 (100.0) – –
Missing 3 3 (100.0) – –

Traditional authorities P = 0.88
Chitera 64 52 (81.3) 1

Kadewere 343 265 (77.3) 0.74 (0.21–2.66)
Likoswe 196 147 (75.0) 0.62 (0.16–2.35)
Mpama 280 220 (78.6) 0.82 (0.22–3.01)
Nkalo 188 138 (73.4) 0.50 (0.13–1.94)
Ntchema 142 109 (76.8) 0.72 (0.17–2.95)

Total 1213 931 (76.8)
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Overall, participants contributed to 451 person-months

of follow-up. The mean rate of linkage to care was 25.1

per 100 person-months (95% CI, 20.9–30.1) and fell

with time since diagnosis. The highest rate of 92.8 per

100 person-months (95% CI, 70.5–122.12) was observed

within the first 8 days; it dropped to 3.9 per 100 person-

months (95% CI, 1.61–9.27) during the third month.

The rate of linkage was 28.8 per 100 person-months

(95% CI, 22.8–36.4) among women, and 20.9 per 100

person-months (95% CI, 15.6–28.0) among men, with a

similar rate of decline over time (Figure 2).

In multivariate analysis, gender appeared as a signifi-

cant predictor of linkage to care (adjusted hazard ratio

(aHR=1.73, 95% CI 1.12–2.67 among women,

Table 2 Cumulative linkage to care following an HIV diagnosis through HBCT, Kaplan–Meier estimations at 14 days, 1 month and
at 3 months, Chiradzulu District, Malawi, 2013. (N = 244)

Factors

Number of

patients

newly
diagnosed

Linked at
3 months n

Cumulative

Linkage at

14 days
%(95% CI)

Cumulative Linkage

at 1 month
%(95% CI)

Cumulative

Linkage

at 3 months
%(95% CI)

Wilcoxon

test
P-value

Gender

Men 108 45 27.8 (20.3–37.3) 33.3 (25.3–43.1) 41.7 (33.0–51.5) P = 0.17

Women 136 70 33.1 (25.9–41.7) 39.0 (31.4–47.7) 51.5 (43.4–60.1)
Age groups

15–29 75 25 16.0 (9.4–26.5) 21.3 (13.7–32.4) 33.3 (23.9–45.2) P < 0.01

30–39 99 50 35.4 (26.8–45.6) 38.4 (29.6–48.7) 50.5 (41.1–60.7)
40–59 70 40 40.0 (29.6–52.4) 50.0 (39.0–62.2) 57.1 (46.0–68.8)
Mean age 34.3 36.0

Median age 34 (28–40) 36 (31–42)
ART eligible

No 125 53 28.0 (21.0–36.8) 30.4 (23.1–39.3) 42.4 (34.3–51.6) P = 0.09

Yes 119 62 33.6 (25.9–42.9) 42.9 (34.5–52.2) 52.1 (43.5–61.3)
History of testing (within 12 months)

Yes 59 25 28.8 (19.0–42.2) 32.2 (21.9–45.7) 42.4 (31.0–56.0) P = 0.33
No 185 90 31.4 (25.2–38.6) 37.8 (31.3–45.2) 48.7 (41.7–56.1)

Marital status

Never married 17 5 11.8 (3.1–39.4) 17.7 (6.1–45.3) 29.4 (13.4–56.9) P = 0.07
Married/living together 177 81 29.9 (23.8–37.3) 35.6 (29.0–43.1) 45.8 (38.8–53.4)
Divorced/separated/

widowed

50 29 40.0 (28.0–54.9) 46.0 (33.4–60.7) 58.0 (44.9–71.7)

Education level
No education 21 13 47.6 (29.1–70.3) 52.4 (33.3–74.3) 61.9 (42.2–81.7) P = 0.15

Primary 177 81 30.5 (24.3–37.9) 35.6 (29.0–43.1) 45.8 (38.9–53.4)
Secondary/Higher 45 21 24.4 (14.4–39.8) 33.3 (21.6–49.1) 46.7 (33.4–62.1)
Missing 1 0 0 0 0

Ethnicity

Lomwe 151 77 33.7 (26.9–41.9) 41.1 (33.7–49.3) 51.0 (43.3–59.2) P = 0.24

Yao 52 21 23.1 (13.8–37.0) 28.9 (18.5–43.2) 40.4 (28.5–54.9)
Other 41 17 29.3 (17.8–45.7) 29.3 (17.8–45.7) 41.5 (28.2–58.0)

Work category

Farmer/Fisher man 143 71 32.9 (25.8–41.2) 35.7 (28.4–44.1) 49.7 (41.8–58.1) P = 0.56

City workers 79 34 26.6 (18.2–37.8) 36.7 (27.2–48.3) 43.0 (33.0–54.7)
Student 9 3 11.1 (1.6–56.7) 22.2 (6.1–63.5) 33.3 (12.2–71.8)
Housewife/None 13 7 46.2 (24.0–75.2) 53.9 (30.4–80.8) 53.9 (30.4–80.8)

Traditional authorities

Chitera 11 4 18.2 (4.9–55.3) 18.2 (4.9–55.3) 36.4 (15.5–70.3) P = 0.22
Kadewere 70 33 30.0 (20.7–42.2) 35.7 (25.7–48.1) 47.1 (36.3–59.4)
Likoswe 32 15 31.3 (18.2–50.3) 40.6 (26.0–59.5) 46.9 (31.5–65.3)
Mpama 56 22 23.2 (14.2–36.6) 25.0 (15.6–38.5) 39.3 (27.9–53.3)
Nkalo 43 25 46.5 (33.0–62.4) 51.2 (37.4–66.7) 58.1 (44.1–72.9)
Ntchema 32 16 28.1 (15.7–47.1) 40.6 (26.0–59.5) 50.0 (34.3–68.1)

Total 244 115 30.7 (25.4–36.9) 36.5 (30.8–42.9) 47.1 (41.1–53.6)
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men=reference). Increased age was also significantly asso-

ciated with better linkage to care (aHR=2.14, 95% CI

1.23–3.73 for the 30- to 39-year-old group and

aHR=3.39, 95% CI 1.83–6.26 for the 40- to 59-year-old

group, compared to the 15- to 29-year-old group). Eligi-

bility for ART was also associated with better linkage to

care (adjusted HR=1.61, 95% CI 1.03–2.52) (Table 3).

Discussion

In this representative sample of the population of a rural

Malawian District, more than three quarters (77%) of

the HIV-positive adult population were already diagnosed

at the time of the survey and half (49%) of the newly

diagnosed individuals had linked to care within three

months after diagnosis. Men, adolescents and young

adults were less likely to be aware of their status and

linked to care.

The proportion of adults aware of their status at the

time of the survey is higher than data from other recent

population surveys in resource-limited settings including

Kenya (50%) and Swaziland (60%) [19, 20]. Other coun-

tries such as South Africa, France and North America

[21–24] have reported similarly high results, indicating

that high awareness coverage can be achieved in a variety

of settings, including resource-limited settings in sub-

Saharan Africa. Chiradzulu was the first district in

Malawi to introduce and to scale-up ART, in 2001 [25].

Our results suggest that when testing and treatment are

widely available and accessible, sub-Saharan Africa coun-

tries could achieve similar level of HIV diagnosis if the

resources were put into services. People may be more

likely to test when they know treatment is available.

Malawi increased the number of HIV tests per year from

40 000 in 2001 to 2 200 000 in 2013, mostly through

multiplication of fixed testing sites, systematic testing at

ANC and campaigns [16].

These linkage-to-care results (49% at 3 months) are in

line with other studies conducted in sub-Saharan Africa

using home-based [26, 27] and other testing strategies

[6]. Our study adds to the evidence base that home-based

testing strategies are effective to diagnose and link to care

remaining undiagnosed individuals in a population where

an already high proportion is diagnosed, but also under-

scores that more attention is needed to support timely

linkage to care.

Our intervention combined home-based testing and

point-of-care CD4 count to assess ART eligibility imme-

diately and at the participant’s home. Point-of-care CD4

count is known to improve linkage to care and ART initi-

ation [28, 29]. We found that those eligible for ART,

using the national Malawian guidelines implemented at

the time of the survey (CD4 threshold of 350 cells/lL for

ART initiation and PMTCT option B+), were more likely

to link to care after home-based testing. Our findings sug-

gest that newly eligible diagnosed individuals who know

they would receive ART if they link to care may be more

likely to do so. As only half of the newly diagnosed HIV-

positive individuals were eligible for treatment, universal

treatment can be expected to increase ART initiation

rates, first by increasing the number of individuals in

need of ART and secondly by improving linkage to care

as those diagnosed positive would know that they will

receive ART if they link to care.

Linkage-to-care rates were highest during the first

weeks after diagnosis and declined rapidly afterwards. A

new contact with patients who have not linked to care

after one month may be beneficial to target individuals

who not yet linked to care, as the chances of them doing

so without support are reduced.
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Our study provides a further insight into the gender

disparity in the early stages of the cascade of care. First,

men were less likely than women inclined to get tested

for HIV, mostly because of their absence due to labour

migration, which was also found in other sites in sub-

Saharan Africa [11, 30, 31]. We managed to reach 80%

testing coverage among eligible men by repeating visits,

including during weekends. HIV-positive men were less

likely to be diagnosed at the time of the survey, which

was also found in other population studies [32]. Finally,

men newly diagnosed were less likely to link to care than

women. This global male delay in engagement in care

has contributed to increased mortality among men due to

lower CD4 count at diagnosis [33]. Our study suggests

cumulative disparities at each step of the continuum of

care and that strategies to reach, test and link men to

care need to be developed.

Similar to other studies, we found that young HIV-

positive adolescents and young adults (age 15–29) were

less likely to be diagnosed and to link to care once

diagnosed. Survey data collected from sub-Saharan

Africa indicate that only 10% of young men and 15%

Table 3 Multivariable Weibull model exploring risk factors associated with linkage to HIV care following an HIV diagnosis through
HBCT, Chiradzulu District, Malawi, 2013. (N = 244)

Factors

Number of patients

newly diagnosed

Rate of linkage/100

person-months

(95% CI)

Crude HR

P-value

Adjusted HR

P-value(95% CI) (95% CI)

Gender

Men 108 20.9 (15.6–28.0) 1 1

Women 136 28.8 (22.8–36.4) 1.41 (0.93–2.13) 0.10 1.73 (1.12–2.67) 0.01

Age groups
15–29 75 14.5 (9.8–21.4) 1 1

30–39 99 28.3 (21.4–37.3) 1.90 (1.12–3.22) 0.02 2.14 (1.23–3.73) 0.01

40–59 70 36.8 (27.0–50.1) 2.74 (1.54–4.88) <0.01 3.39 (1.83–6.26) <0.01
ART Eligible

No 125 21.2 (16.2–27.7) 1 1

Yes 119 29.8 (23.2–38.2) 1.56 (1.02–2.39) 0.04 1.61 (1.03–2.52) 0.04

History of testing (within 12 months)
Yes 59 20.5 (13.8–30.3) 1

No 185 26.8 (21.8–32.9) 1.30 (0.79–2.13) 0.30

Marital status

Never married 17 12.2 (5.1–29.2) 1
Married/living together 177 23.9 (19.2–29.7) 1.90 (0.71–5.09) 0.20

Divorced/separated/widowed 50 37.3 (25.9–53.7) 2.88 (1.01–8.19) 0.05

Education level
No education 21 44.3 (25.7–76.2) 1

Primary 177 23.9 (19.3–29.8) 0.59 (0.30–1.16) 0.13

Secondary/Higher 45 23.9 (15.6–36.7) 0.63 (0.28–1.39) 0.25

Missing 1 – –
Ethnicity

Lomwe 151 28.9 (23.1–36.2) 1

Yao 52 19.5 (12.7–29.9) 0.70 (0.40–1.21) 0.20

Other 41 20.1 (12.5–32.3) 0.75 (0.41–1.37) 0.35
Work category

Farmer/Fisher man 143 27.0 (21.4–34.1) 1

City workers 79 22.0 (15.7–30.7) 0.80 (0.50–1.26) 0.33

Student 9 14.7 (4.8–45.7) 0.63 (0.17–2.25) 0.47
Housewife/None 13 34.6 (16.5–72.6) 1.23 (0.50–3.01) 0.65

Traditional Authorities

Chitera 10 16.4 (6.2–43.7) 1
Kadewere 71 24.8 (17.6–34.9) 1.59 (0.47–5.39) 0.45

Likoswe 32 25.3 (15.3–42.0) 1.90 (0.50–7.23) 0.35

Mpama 56 18.4 (12.1–27.9) 1.15 (0.33–4.01) 0.82

Nkalo 43 39.2 (26.5–58.1) 2.71 (0.77–9.55) 0.12
Ntchema 32 27.4 (16.8 –44.8) 1.76 (0.48–6.45) 0.40

Total 244 25.1 (20.9–30.1)
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of young women (15–24 years) were aware of their

HIV status [34]. The lower HIV awareness for this age

group is likely to be explained by higher HIV inci-

dence. Adolescents may be undiagnosed in part because

they have been infected for a shorter time [20, 32].

The lower probability of linkage once diagnosed, which

was also found in other studies, highlights the need of

specific interventions targeting youth and adolescents

[26, 34–36].
This study was based on a large and representative

population sample. Nevertheless, a number of limita-

tions should be noted. First, HIV status awareness was

self-reported by participants, which could lead to self-

reporting bias. Linkage to care was measured using

vouchers regularly collected by teams working in the

health facilities in the district and not assessed using

new home visits, which can lead to an underestimation

of linkage, as some participants may have either died,

moved away or decided to link to a facility outside the

district. The sample of newly diagnosed individuals was

small, and consequently, the risk factor analysis for link-

age to care lacked precision. Finally, as with any obser-

vational study we were limited in the number of

variables for analysis and there may be other, unmea-

sured factors that contribute to the observed associa-

tions.

In conclusion, our study showed high rates of diagnosis

and linkage to care in this rural district of Malawi,

10 years after introduction of ART in the region. Individ-

uals in need of ART were more likely to link to care, sug-

gesting the positive impact universal treatment could

have on linkage to care and ART initiation through

home-based testing campaigns. Finally, men and adoles-

cents and young adults were less likely to be diagnosed

and to link to care once diagnosed, confirming the need

of specific approaches for these groups to reach the

UNAIDS 90-90-90 targets in 2020.
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