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Background. Improving the implementation of the global response to human immunodeficiency virus requires understanding

retention after starting antiretroviral therapy (ART), but loss to follow-up undermines assessment of the magnitude of and reasons

for stopping care.

Methods. We evaluated adults starting ART over 2.5 years in 14 clinics in Uganda, Tanzania, and Kenya. We traced a random

sample of patients lost to follow-up and incorporated updated information in weighted competing risks estimates of retention. Rea-

sons for nonreturn were surveyed.

Results. Among 18 081 patients, 3150 (18%) were lost to follow-up and 579 (18%) were traced. Of 497 (86%) with ascertained

vital status, 340 (69%) were alive and, in 278 (82%) cases, updated care status was obtained. Among all patients initiating ART,

weighted estimates incorporating tracing outcomes found that 2 years after ART, 69% were in care at their original clinic, 14% trans-

ferred (4% official and 10% unofficial), 6% were alive but out of care, 6% died in care (<60 days after last visit), and 6% died out of

care (≥60 days after last visit). Among lost patients found in care elsewhere, structural barriers (eg, transportation) were most prev-

alent (65%), followed by clinic-based (eg, waiting times) (33%) and psychosocial (eg, stigma) (27%). Among patients not in care

elsewhere, psychosocial barriers were most prevalent (76%), followed by structural (51%) and clinic based (15%).

Conclusions. Accounting for outcomes among those lost to follow-up yields a more informative assessment of retention. Struc-

tural barriers contribute most to silent transfers, whereas psychological and social barriers tend to result in longer-term care

discontinuation.
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Although the global effort to scale up antiretroviral therapy

(ART) has made life-saving medications available for >13 mil-

lion persons living with human immunodeficiency virus (HIV)

in the Global South, retention in care has emerged as a perva-

sive challenge to securing this progress [1]. Optimal long-term

outcomes require consistent retention in care for ensuring

on-time medication refill, evaluating treatment response, mon-

itoring for adverse effects, and delivering additional clinical in-

terventions [2–4]. Numerous barriers to retention, however,

exist in resource-limited settings. Even though services have

become more decentralized, patients must still travel long dis-

tances and incur burdensome opportunity costs to access care

[5–7].Health systems are overstretched by large patient volumes

and weak infrastructure, resulting in healthcare worker burnout

[8], long waiting times [9, 10], and uneven quality. Finally, HIV

infection continues to carry deep social and psychological costs;

stigma, denial, and depression are common in HIV-infected

persons and can undermine retention [11, 12].

Despite the importance of retention, our present understand-

ing of which patients stop care and why they stop is incomplete.

In many clinic-based studies, patients with unknown outcomes

are categorized as “lost to follow-up.” Lost patients are often in-

terpreted as being out of care, but in reality many have simply

sought care at a new facility without filing formal transfer

documentation (“silent transfers”). Our inability to track pa-

tients across facilities obscures inferences about retention. In

addition, most analyses represent the outcome of retention

as “retained” or “not retained.” Accounting for additional
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outcomes, including silent transfers as well as those who stop

care, deaths in care (ie, shortly after a clinic visit), and deaths

out of care (ie, after stopping care) in assessments of retention

can contextualize descriptions of retention and make them

more informative. Furthermore, although existing epidemiolog-

ic studies have examined the association between routine

programmatic data (eg, age, sex, and CD4 cell count) and reten-

tion [13, 14],we need to identify deeper social and psychological

drivers of stopping care to inform interventions. Although qual-

itative studies have pointed toward many of these deeper rea-

sons for stopping care, such as transportation barriers, food

insecurity, poor patient–provider relationship, long waiting

times, and fear of return after a missed appointment [6, 7,

15], these studies often lack an explicit sampling frame and

therefore do not quantify the contribution of each of these fac-

tors on failures of retention. Quantifying patient-reported rea-

sons for switching clinics or stopping care in a probability

sample would advance our understanding of the barriers to

retention.

In this analysis, we extend the understanding of retention

through an analysis of adults starting ART in a network of clinic

sites in Uganda, Kenya, and Tanzania. As in previous work, we

identify a random sample of patients lost to follow-up and in-

tensively seek them in the community to find their true vital sta-

tus and, if alive, whether they have been in care at another clinic

site. In a previous publication, we use these data to examine

revised estimates of mortality [16]. In this analysis, restricted

to new ART initiators only, we assessed retention after initiating

ART and patient reported barriers to care.

METHODS

Patients

We evaluated adults starting ART over a 2.5-year period in 14

clinic sites in East Africa, located in 5 geographical settings in

Mbarara, Uganda; Eldoret, Kenya; Kisumu, Kenya; Kampala,

Uganda; and Morogoro, Tanzania that contribute data to the

East Africa International Epidemiologic Databases to Evaluate

AIDS (EA-IeDEA) consortium. (Additional information about

the setting is available in Supplementary Document 1).

Procedures and Measurements

Sociodemographic data (eg, sex, age at enrollment) and clinical data

(eg, CD4 cell count, World Health Organization stage, visit dates)

were taken fromelectronic databases at each of the clinics. For those

lost to follow-up (defined as being >90 days late and who had not

returned by database closure), a random sample of 15%–20% was

targeted for intensive tracing, depending on resources available.

Those traced and found alive were asked an open-ended question

about why they stopped care (if they reported no care) or why they

went to a new clinic (if they reported being in care elsewhere). “In

care”was defined as having seen a doctor or a nurse forHIV care in

the previous 90 days. Responses to these open-ended questions

were recorded using categories constructed from (1) review of the

literature, (2) discussion with providers, counselors, social workers,

and outreach workers at all 5 settings; and (3) iterative piloting with

key informants until theme saturation.

Analysis

We first examined retention in a “naive” analysis using only out-

comes known to the clinics before incorporating supplementary

Figure 1. Flowchart of outcomes in the study population.
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Table 1. Patient Characteristics

Characteristic

Mbarara, Uganda Eldoret, Kenya

All Lost Sampled
Vital Status

Found Found Alive

Updated Care
Status

Ascertained All Lost Sampled
Vital Status

Found Found Alive

Updated Care
Status

Ascertained

No. 3277 442 55 50 36 23 7104 1208 246 196 139 111

Age, y, median
(IQR)a

32 (27–40) 31 (26–38) 32 (27–35) 31.5 (28–35) 31 (27.5–33.5) 30 (27–32) 37 (31–44) 35 (29–42) 36 (29–43) 36 (29–43) 34 (28–41) 35 (29–42)

Sex, No. (%)

Male 1176 (35.9) 190 (43.0) 23 (41.8) 21 (42.0) 14 (38.9) 8 (34.8) 2537 (35.7) 458 (37.9) 100 (10.7) 82 (41.8) 53 (38.1) 44 (39.6)

Nonpregnant
female

1627 (49.7) 209 (47.3) 26 (47.3) 24 (48.0) 17 (47.2) 12 (52.2) 4011 (56.5) 651 (53.9) 128 (52.0) 99 (50.5) 71 (51.1) 54 (48.7)

Pregnant female 474 (14.5) 43 (9.7) 6 (10.9) 5 (10.0) 5 (13.9) 3 (13.0) 556 (7.8) 99 (8.2) 18 (7.3) 15 (7.7) 15 (10.8) 13 (11.7)

CD4 count at ART
initiation, cells/µL,
median (IQR) b

184 (92–245) 148.5 (55.5–225.5) 201 (112–249) 199 (112–249) 220.5 (129.5–270) 221 (119–305) 162 (73–244) 144 (61–247.5) 129.5 (61–239) 136 (62–252) 176.5 (103.5–289.5) 177 (102–274)

WHO stage, No. (%)c

I 1353 (41.9) 106 (24.5) 18 (34.6) 16 (34.0) 13 (39.4) 9 (42.9) 2297 (34.4) 297 (28.2) 59 (28.4) 49 (28.8) 43 (35.8) 34 (35.1)

II 1072 (33.2) 117 (27.1) 17 (32.7) 15 (31.9) 13 (39.4) 9 (42.9) 1295 (19.4) 167 (15.9) 28 (13.5) 26 (15.3) 19 (15.8) 16 (16.5)

III 542 (16.8) 127 (29.4) 11 (21.2) 10 (21.3) 4 (12.1) 3 (14.3) 2395 (35.9) 451 (42.9) 87 (41.8) 69 (40.6) 42 (35.0) 32 (33.0)

IV 262 (8.1) 82 (19.0) 6 (11.5) 6 (12.8) 3 (9.1) 0 688 (10.3) 137 (13.0) 34 (16.4) 26 (15.3) 16 (13.3) 15 (15.5)

NNRTI component of first regimend

NVP 2292 (70.2) 326 (74.3) 41 (74.6) 38 (76.0) 28 (77.8) 17 (73.9) 4639 (73.3) 737 (71.9) 146 (71.2) 117 (69.6) 77 (66.4) 58 (63.0)

EFV 975 (29.8) 1113 (25.7) 14 (25.5) 12 (24.0) 8 (22.2) 6 (26.1) 1689 (26.7) 288 (28.1) 59 (28.8) 51 (30.4) 39 (33.6) 34 (37.0)

NRTI in first regimene

ZDV 225 (6.9) 50 (11.3) 10 (18.2) 9 (18.0) 6 (16.7) 3 (13.0) 2694 (41.2) 578 (53.0) 117 (54.7) 94 (53.7) 65 (52.9) 53 (54.1)

d4T 2509 (76.6) 328 (74.2) 38 (69.1) 34 (68.0) 25 (69.4) 17 (73.9) 3089 (47.2) 461 (42.3) 91 (42.5) 77 (44.0) 57 (46.3) 44 (44.9)

TDF 542 (16.5) 64 (14.5) 7 (12.7) 7 (14.0) 5 (13.9) 3 (13.0) 759 (11.6) 51 (4.7) 6 (2.8) 4 (2.3) 1 (0.8) 1 (1.0)

ART initiation date,
median (IQR)

7 July 2010
(11 Sept 2009,
4 March 2011)

18 Nov 2009
(30 April 2009,
7 June 2010)

4 March 2010
(29 Sept 2009,
14 Sept 2010)

9 March 2010
(29 Sept 2009,
14 Sept 2010)

21 March 2010
(2 June 2009,

20 October 2010)

20 Feb 2010
(14 April 2009,
26 Aug 2010)

15 March
2010 (30 July
2009, 13 Oct

2010)

09 Nov 2009
(2 June 2009, 20

May 2010)

26 Sept 2009
(14 April 2009,
2 June 2010)

27 Oct 2009
(1 May 2009,

13 June
2010)

13 Oct (28 April
2009, 16 June

2010)

26 June 2010
(22 June 2009,
2 Aug 2010)
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Characteristic

Kisumu, Kenya Kampala, Uganda

All Lost Sampled Vital Status Found Found Alive

Updated Care
Status

Ascertained All Lost Sampled
Vital Status

Found Found Alive

Updated Care
Status

Ascertained

No. 3555 495 81 78 55 49 2372 432 93 82 52 43

Age, y, median
(IQR)a

31 (26–38) 29 (23–35) 29 (22–36) 29.5 (22–36) 27 (21–36) 27 (21–36) 33 (28–39) 31 (26–38) 31 (26–38) 31 (26–38) 30 (25–35) 29.5 (25–38)

Sex, No. (%)

Male 1147 (32.3) 164 (33.1) 26 (32.1) 24 (30.8) 16 (29.1) 16 (32.7) 658 (27.7) 132 (30.6) 25 (26.9) 24 (29.3) 12 (23.1) 8 (18.6)

Nonpregnant
female

1908 (53.7) 250 (50.5) 43 (53.1) 43 (55.1) 29 (52.7) 25 (51.0) 1588 (67.0) 283 (65.5) 66 (71.0) 57 (69.5) 39 (75.0) 34 (79.1)

Pregnant female 500 (14.1) 81 (16.4) 12 (14.8) 11 (14.1) 10 (18.2) 8 (16.3) 126 (5.3) 17 (3.9) 2 (2.2) 1 (1.2) 1 (1.9) 1 (2.3)

CD4 count at ART
initiation, cells/µL,
median (IQR) b

196 (94–281) 148 (52–234) 156 (79–229) 155.5 (80.5–237) 201 (141–271) 204 (141–271) 172 (92–241) 133 (56–217) 121.5 (40.5–201.5) 115 (45–206) 157.5 (68–209) 157.5 (71–208.5)

WHO stage, No. (%)c

I 963 (27.2) 108 (22.0) 19 (23.8) 17 (22.1) 15 (27.8) 12 (25.0) 492 (21.0) 81 (19.3) 15 (16.3) 13 (15.9) 11 (21.2) 7 (16.3)

II 1033 (29.2) 110 (22.4) 16 (20.0) 16 (20.8) 13 (24.1) 11 (22.9) 938 (40.0) 144 (34.3) 40 (43.5) 34 (41.5) 23 (44.2) 20 (46.5)

III 1263 (35.7) 212 (43.1) 37 (46.3) 37 (48.1) 25 (46.3) 24 (50.0) 704 (30.1) 140 (33.3) 24 (26.1) 23 (28.1) 15 (28.9) 13 (30.2)

IV 278 (7.9) 62 (12.6) 8 (10.0) 7 (9.1) 1 (1.9) 1 (2.1) 209 (8.9) 55 (13.1) 13 (14.1) 12 (14.6) 3 (5.8) 3 (7.0)

NNRTI component of first regimend

NVP 2199 (67.6) 323 (74.8) 61 (83.6) 58 (82.9) 42 (89.4) 39 (90.7) . . . . . . . . . . . . . . . . . .

EFV 1054 (32.4) 109 (25.2) 12 (16.4) 12 (17.1) 5 (10.6) 4 (9.3) . . . . . . . . . . . . . . . . . .

NRTI in first regimene

ZDV 1517 (43.4) 288 (59.1) 48 (59.3) 47 (60.3) 30 (54.6) 28 (57.1) . . . . . . . . . . . . . . . . . .

d4T 1343 (38.4) 175 (35.9) 30 (37.0) 29 (37.2) 24 (43.6) 20 (40.8) . . . . . . . . . . . . . . . . . .

TDF 364 (18.2) 24 (4.9) 3 (3.7) 2 (2.6) 1 (1.8) 1 (2.0) . . . . . . . . . . . . . . . . . .

ART initiation date,
median (IQR)

18 Nov 2009
(3 March 2009,
25 Aug 2010)

13 May 2009
(22 Oct 2008,
27 Nov 2009)

29 April 2009
(22 Oct 2008,
27 Nov 2009)

19 May 2009
(22 Oct 2008,
7 Dec 2009)

08 April 2009
(22 Oct 2008,
26 Oct 2009)

20 June 2009
(20 Nov 2008,
26 Oct 2009)

7 Oct 2010 (23
Sept 2009, 06
April 2011)

3 March 2010
(4 July 2009,
20 Oct 2010)

15 Dec 2009
(11 June 2009,
25 Aug 2010)

3 Nov 2009
(10 June

2009, 11 Aug
2010)

26 Sept 2009
(31 May 2009,
8 Aug 2010)

30 March 2010
(17 June 2009,
11 Aug 2010)

Table 1. continued.
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Characteristic

Morogoro, Tanzania All

All Lost Sampled Vital Status Found Found Alive

Updated Care
Status

Ascertained All Lost Sampled
Vital Status

Found Found Alive

Updated Care
Status

Ascertained

No. 1773 673 104 91 58 52 18081 3250 579 497 340 278

Age, y, median
(IQR)a

37 (31–44) 36 (30–43) 36 (31.5–42) 36 (31–43) 34 (30–40) 34 (31–39) 35 (29–42) 33 (28–41) 33 (28–41) 33 (28–41) 32 (26–39) 32 (26–39)

Sex, No. (%)

Male 548 (30.9) 218 (32.4) 32 (30.8) 29 (31.9) 17 (29.3) 14 (26.9) 6066 (33.6) 1162 (35.8) 206 (35.6) 180 (36.2) 112 (32.9) 90 (32.4)

Nonpregnant
female

1181 (66.6) 435 (64.6) 68 (65.4) 59 (64.8) 39 (67.2) 37 (71.2) 10315 (57.1) 1828 (56.3) 331 (57.2) 282 (56.7) 195 (57.4) 162 (58.3)

Pregnant female 44 (2.5) 20 (3.0) 4 (3.9) 3 (3.3) 2 (3.5) 1 (1.9) 1700 (9.4) 260 (8.0) 42 (7.3) 35 (7.0) 33 (9.7) 26 (9.4)

CD4 count at ART
initiation, cells/µL,
median (IQR) b

140 (58–242) 127 (52–225) 155.5 (56–236) 155.5 (55.5–235) 160 (86–236) 163.5 (86–236) 172 (81–251) 140 (56–233) 150 (62–234) 154 (64–237) 182 (103–260) 177 (102–260)

WHO stage, No. (%)c

I 66 (3.7) 23 (3.4) 6 (5.8) 4 (4.4) 3 (5.2) 2 (4.6) 5171 (29.5) 615 (20.1) 117 (21.8) 99 (21.2) 85 (42.9) 64 (24.5)

II 403 (22.8) 155 (23.1) 21 (20.2) 17 (18.7) 11 (19.0) 8 (18.2) 4741 (27.0) 693 (22.6) 122 (22.8) 108 (23.1) 79 (24.9) 67 (25.7)

III 1037 (58.7) 371 (55.4) 60 (57.7) 55 (60.4) 36 (62.1) 28 (63.6) 5941 (33.9) 1301 (42.4) 219 (40.9) 194 (41.5) 122 (38.5) 104 (39.9)

IV 260 (14.7) 121 (18.1) 17 (16.4) 15 (16.5) 8 (13.8) 6 (13.6) 1697 (9.7) 457 (14.9) 78 (14.6) 66 (14.1) 31 (9.8) 26 (10.0)

NNRTI component of first regimend

NVP 669 (39.1) 283 (43.4) 38 (38.8) 33 (38.4) 21 (38.9) 20 (40.8) 9799 (67.3) 1669 (65.5) 286 (66.4) 246 (65.8) 168 (66.4) 134 (64.7)

EFV 1044 (61.0) 369 (59.6) 60 (61.2) 53 (61.6) 33 (61.1) 29 (59.2) 4762 (32.7) 879 (34.5) 145 (33.6) 128 (34.2) 85 (33.6) 73 (35.3)

NRTI in first regimene

ZDV 447 (26.1) 205 (31.4) 25 (25.5) 20 (23.3) 14 (25.9) 13 (26.5) 4883 (32.5) 1121 (42.0) 200 (44.6) 170 (43.7) 115 (42.9) 97 (44.3)

d4T 1266 (73.9) 447 (68.6) 73 (74.5) 66 (76.7) 40 (74.1) 36 (73.5) 8207 (54.6) 1411 (52.8) 232 (51.8) 206 (53.0) 146 (54.5) 117 (53.4)

TDF 0 0 0 0 0 0 1935 (12.9) 139 (5.2) 16 (3.6) 13 (3.3) 7 (2.6) 5 (2.3)

ART initiation date,
median (IQR)

8 March 2010
(12 June 2009,
2 Nov 2010)

22 Oct 2009
(5 May 2009,
6 July 2010)

16 June 2010
(3 June 2009,
21 Aug 2010)

25 March 2010
(2 June 2009,
2 Sept 2010)

19 Feb 2010
(26 May 2009,
2 Sept 2010)

31 March 2010
(28 April 2009,
4 Oct 2010)

31 March 2010
(9 July 2009, 22

Nov 2010)

21 Oct 2009 (30
April 2009, 7
June 2010)

27 Oct 2009
(23 April 2009,
11 June 2010)

03 Nov 2009
(28 April 2009,
21 June 2010)

03 Oct 2009
(11 Apri1 2009,
18 June 2010)

26 Oct 2009
(09 April 2009,
21 June 2010)

Antiretroviral therapy regimen is missing from Kampala sites.

Abbreviations: ART, antiretroviral therapy; d4T, stavudine; EFV, efavirenz; IQR, interquartile range; NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; NVP, nevirapine; TDF, tenofovir disoproxil fumarate; WHO,

World Health Organization; ZDV, zidovudine.

a Missing in 0.

b Missing in 2165 (12.0%).

c Missing in 531 (2.9%).

d Missing in 3520 (19.5%).

e Missing in 3059 (16.9%).

Table 1. continued.
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information learned through tracing. Using ART initiation date as

time zero, we determined the cumulative incidence of becoming

lost to follow-up (defined as being>90days late for last appointment

at database closure), death that was known to the clinic, and docu-

mented transfer to another facility. The Aalen–Johansen estimator

wasusedtoaccommodatethemultipleoutcomesandcensoring[17].

Second, among the sample of patients who were lost to fol-

low-up and successfully traced in person, we estimated the

rate of reengagement at a new clinic and tabulated patient-

reported reasons for either switching to a new site or stopping

care altogether. We classified reasons for nonreturn grouped ac-

cording the Behavioral Model for Vulnerable Populations into

factors that were “structural” or due to the external environment

(eg, transportation costs, work responsibilities); “clinic-based”

or due to the healthcare environment (eg, long waiting

times); or “patient-based” or due to knowledge, beliefs, or

Figure 2. Prevalence of patient-reported reasons for stopping human immunodeficiency virus (HIV) care (A) and switching site of care (B). Structural barriers stem from

material conditions of life in resource-limited settings (eg, transportation cost and availability, work requirements) and are shown in red bars. Psychosocial barriers are related to

knowledge, beliefs, or attitudes of the patients in the given social setting (eg, stigma, preference for spiritual healing) and are shown in blue bars. Clinic-based barriers are

related to delivery processes at a clinic site (eg, long waiting times, quarrel with healthcare worker) and are shown in green bars. Medical barriers related to health status (such

as too sick to come to clinic) are shown in orange bars.
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attitudes (eg, denial) [18]. Overlap in reported barriers within

an individual patient was represented through Venn diagrams.

We used a modified Poisson regression to identify whether

structural, clinic-based, or patient-based psychosocial reasons

for loss to follow-up were associated with being in care

among the lost patients we were able to contact.

Third, in the “corrected” descriptive analysis to depict the re-

tention in the entire patient population, we included outcomes

discovered through tracing as well as those already known to

the clinic [19]. We applied the Aalen–Johansen approach, in

which ART initiation was time zero and the outcome events in-

cluded remaining in care at original clinic, transfer (both official

and silent), stopping care (defined as not having seen a provider in

the 90 days before interview date), death in care (defined as deaths

that occurred within 60 days of last clinic visit), and death out of

care (defined as deaths that occur >60 days after their last visit at

the original clinic). Weighting, as previously described [20], was

used to allow persons who had outcome ascertainment to repre-

sent all lost patients (Supplementary Document 2) [21, 22].

We used Cox proportional hazards models to assess the de-

terminants of association between setting and using retention

outcomes weighted by findings obtained through tracing. We

examined an endpoint comprised of patients who have died

as well as those who were alive but out of care [20], as well as

an endpoint only of patients who stopped care while alive (ie,

excluding deaths in care). We used all available pretreatment

patient characteristics in this regression model because no “col-

liders” [23] were identified and overfitting was not a concern

due to large sample size. We used multiple imputation to ad-

dress missing predictor values [24, 25].

RESULTS

Patient Population

Among 18 081 adults initiating ART from 5 programs in Mbar-

ara, Uganda; Eldoret, Kenya; Kisumu, Kenya; Kampala, Uganda;

and Morogoro, Tanzania (Figure 1), 3250 (18%) patients were

lost to follow-up. We selected a random sample of 579 (18% of

the lost) for intensive tracing. In 497 (86%) cases, vital status out-

come was ascertained. Of the 340 lost patients found to be alive,

updated retention information was available in 278 (82%)

through speaking to the patient directly or report of a treatment

supporter (or other proxy). Patient characteristics (eg, sex,

age, pretherapy CD4 cell count) among those lost and those suc-

cessfully traced were similar (Table 1). The median time between

sampling and tracing was 95 days (interquartile range [IQR], 69–

156 days). Overall, the number of trips required to ascertain an

outcomewas2 (IQR, 1–3). Sex, age, andpretherapyCD4cell count

were not associated with successful outcome ascertainment.

Reengagement Among Patients Lost to Follow-up

Among 278 patients who were lost and in whom updated care

status was ascertained, 190 (68%) were spoken to in person and

gave dates they first visited a new clinic after last visit at the orig-

inal clinic. Across all sites, reengagement in a new site in the

first year after the last visit at the original clinic was at 48 per

100 person-years (PY) (95% confidence interval [CI], 38–62

per 100 PY). The highest rate of reengagement during this pe-

riod was in Kampala (100 per 100 PY [95% CI, 59–169 per 100

PY]), whereas the lowest rate of reengagement was observed in

Eldoret (14 per 100 PY [95% CI, 7–26 per 100 PY]).

Reasons for Stopping Care and Silent Transfer

Among the 190 who were interviewed in person, we tabulated

reasons for nonreturn, first among 78 patients who reported no

longer being in care (Figure 2A) and the 112 who reported

being in care at a new clinic (Figure 2B). Among those no longer

in care, the median number of reasons given was 2 (IQR, 1–4),

and the 3 most common reasons were “lack of transportation”

(33% [95% CI, 23%–44%]), “work or child care responsibilities

interfered with coming to clinic” (24% [95% CI, 9%–15%]), and

“felt well and therefore did not see any reason for coming” (22%

[95% CI, 13%–32%]). Among lost patients who were found to

be receiving care elsewhere (ie, silent transfers), the median

number of reasons given was 2 (IQR, 1–4), and the top 3 rea-

sons were “transportation is easier or cheaper to the new clinic”

(57% [95% CI, 47%–66%]), “new clinic closer to work or home”

(32% [95% CI, 19%–36%]), and “had family obligations” (21%

[95% CI, 14%–29%]).

We grouped individual reasons for nonreturn into 3 dimen-

sions: structural (eg, transport) psychosocial (eg, stigma), and

clinic based (eg, long waiting times) (Figure 3). Among lost pa-

tients whom we found to have stopped care altogether, psycho-

social barriers were most prevalent (76% [95% CI, 64%–84%]),

followed by structural (51% [95% CI, 39%–62%]) and clinic-

based barriers (15% [95% CI, 8%–25%]). (Of note, psychosocial

barriers were most prevalent as a group among those out of

care, even though the single most prevalent reason in this

group was a structural barrier.) Among lost patients found to

be silent transfers (ie, those who had reconnected to care at a

new clinic), structural barriers were most prevalent (65%

Figure 3. Prevalence of any reported barrier in each one of three categories (ie,

structural, psychosocial, and clinic-based) among patients who stopped care (in red

bars) and among silent transfers (in blue bars) who reconnected at a new clinic site.
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[95% CI, 56%–75%]), followed by clinic-based (33% [95% CI,

25%–43%]) and psychosocial (27% [95% CI, 19%–36%]) barri-

ers. Venn diagrams illustrate overlap (Supplementary Figure 1).

Among 190 lost patients interviewed in person, report of a psy-

chosocial barrier was associated with being out of care, whereas

report of a structural barrier was associated with being in care at

a new site (Supplementary Document 3).

Revised Estimates of Retention

In an unweighted estimate, we found that 2 years after ART ini-

tiation, 67% (95% CI, 65%–69%) of patients were in care at the

original clinic, 4% (95% CI, 3%–4%) were in care at a new clinic,

2% (95% CI, 2%–3%) had died in care, 1% had died out of care

(95% CI, 0.7%–1%), and 26% (95% CI, 25%–27%) were lost to

follow-up, which is often interpreted as out of care (Figure 4).

When the outcomes among the lost were incorporated, 69%

(95% CI, 66%–71%) of patients were classified as in care at

the original clinic, a total of 14% (95% CI, 13%–16%) were clas-

sified as in care at a new clinic (4% known and 10% unknown

transfers), 6% (95% CI, 5%–7%) had died in care, 6% (95% CI,

5%–7%) had died out of care, and 6% were alive but no longer

in care (95% CI, 5%–7%).

Estimates of retention in which we count patients who remain

at the original clinic as well as both official and silent transfers as

retained (although using supplementary information obtained

from tracing) showed marked differences by setting. After 2

years on ART, in Mbarara 77% (95% CI, 72%–82%) of patients

remained in care at the original clinic, 4% had formal transfers to

a new clinic (95% CI, 3%–5%), and 10% were silent transfers

(95% CI, 8%–11%)—a total retention estimate of 91%. In

Morogoro, after 2 years, 49% of patients remained in care at

their original clinic (95% CI, 41%–56%), <1% were official trans-

fers, and 17% were silent transfers to a new clinic (95% CI, 15%–

19%)—a total of 66% (Supplementary Figure 2).

In a multivariable model to identify factors associated with

retention, we found setting to be the strongest predictor of a

combined endpoint of stopping care while alive or having

died, as well as the endpoint of stopping care while alive

alone (Table 2).

DISCUSSION

Accounting for outcomes among patients lost to follow-up led

to a more complete and nuanced understanding of the overall as

well as site-to-site variability in retention after starting ART.

The analysis using only routine clinic data (without supplemen-

tation by tracing) concluded that after 2 years of ART, 26% were

lost to follow-up (a figure commonly interpreted as being out of

care), 2% had died in care, and 1% had died out of care. In con-

trast, a revised analysis using supplementary information ob-

tained through tracing of patients concluded that 6% were

alive and out of care, 6% had died in care, and 6% had died

out of care. When stratified by setting, the probability of

death or being out of care at 2 years ranged from 7% in Mbarara

to 34% in Morogoro. The probability of having stopped care

while alive ranged from a low of 4% in Kisumu to a high of

20% in Morogoro. Among patients who were lost to follow-up

and successfully traced, patients in care at a new site (ie, silent

transfers) most frequently reported structural barriers to care

(eg, distance, transportation). In contrast, lost patients who

Figure 4. Retention after starting antiretroviral therapy (ART) with and without incorporation of data obtained through tracing.
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were not receiving care at all most commonly cited psychosocial

barriers (eg, stigma, denial, switching to herbal treatment).

Categorizing patients into 6 outcome categories (retained at

original clinic, known transfers, silent transfers, out of care,

deaths in care, and deaths out of care) offers a more nuanced

representation of retention as compared to simple categoriza-

tion of “retained” and “not retained” [20]. Having multiple out-

come states allows more flexible summary of results. For

example, readers interested in physical access to care might con-

sider “retention” to include (1) patients retained in their origi-

nal clinic (69%); (2) patients transferred to another facility

(14%); and (3) those who died despite recent clinical visits

(6%)—for a total of 89% in this analysis. Other readers may

want to exclude deaths in care (ie, shortly after a clinic visit)

from the “retained” category, resulting in an estimate of reten-

tion of 83% at 2 years. Readers interested in drug resistance

might want to consider silent transfers (10%) and those who

have died out of care (6%) as the group of highest interest, as

these patients have known lapses in care and might represent

a reservoir of drug resistance (a total of 16% at 2 years).

Our documentation of a relatively large fraction of transfers

(both silent and documented)—14% of all ART initiators at 2

years—highlights a population that has received relatively little

attention to date in the literature. On the one hand, the fact that

approximately 50% of living patients lost to follow-up have re-

connected to care at a new facility should be considered good

news compared to the assumption that all are out of care. On

the other hand, the rate of reengagement is not fast enough to

be sure that interruptions in ART did not occur. These potential

lapses imply that the safety of transfer of care across facilities is

an issue in urgent need of further characterization. Given that

patient mobility for livelihoods is common (eg, fishermen, mi-

grant wage labor, trade), it is the responsibility of health systems

to find methods of ensuring that patients can rapidly and

smoothly access care in multiple locations.

The differences in patient-reported barriers between lost pa-

tients found to be silent transfers vs those out of care under-

scores the heterogeneity in patients who are often lumped

together as lost to follow-up [26–28]. The preponderance of

structural and clinic-based barriers among silent transfers sug-

gests that these patients are driven away from a particular facil-

ity, either because of access to the facility or experiences at that

facility. In contrast, lost patients who were found to be out of

care more often reported psychosocial barriers such as stigma,

a belief that feeling well indicated care was no longer needed, or

switching to herbal or spiritual remedies. These beliefs seem to

drive patients away from care more generally. These findings

suggest that even as health systems seek to make care more ac-

cessible, efficient, and welcoming, interventions that target pa-

tient knowledge, beliefs, and attitudes remain paramount.

Specifically, interventions that use peer-to-peer social influenc-

es, including community adherence groups [29, 30], micro-

clinics [31], and peer-based psychosocial [32] and service

support [33], are promising ways to influence the beliefs and

motivations of patients. Such interventions may also promote

potential critical mediators of retention such as treatment liter-

acy and “patient activation” [34, 35].

Our study has limitations. First, our definition of retention dif-

fers from existing definitions of retention used in resource-rich

settings and is a low bar [36]. Second, rate of reengagement

after the last visit was not able to account for reconnection to

care before death among those who died. Third, reasons for non-

engagement were elicited from patient reports, and the relation-

ship between reported barriers and behavior is uncertain. Fourth,

Table 2. Weighted Cox Proportional Hazards Models of Factors

Associated With Stopping Care While Still Alive and a Combined

Outcome of Having Died or Stopped Care

Factor

Stopping Care While

Alive

Stopping Care or

Death

Hazard Ratio

(95% CI)

P

Value

Hazard Ratio

(95% CI)

P

Value

Setting .049 <.001

Mbarara, Uganda . . .

Eldoret, Kenya 1.45 (.79–2.67) 1.60 (1.00–2.54)

Kisumu, Kenya 1.04 (.55–1.99) 1.16 (.71–1.91)

Kampala, Uganda 1.22 (.62–2.37) 1.25 (.74–2.11)

Morogoro, Tanzania 2.33 (1.18–4.61) 3.12 (1.92–5.33)

Age (per 10 y) 0.77 (.63–.93) .008 0.93 (.82–1.06) .275

Sex .003 <.001

Nonpregnant
female

. . . . . .

Male 1.74 (1.26–2.40) 1.54 (1.23–1.93)

Pregnant female 1.21 (.63–2.32) 1.07 (.62–1.83)

CD4 count at ART
initiation, cells/µL

.546 <.001

>350 . . . . . .

200–349 0.68 (.39–1.18) 0.77 (.49–1.21)

50–199 0.78 (.47–1.30) 0.90 (.60–1.37)

<50 0.85 (.49–1.50) 1.56 (1.01–2.42)

WHO stage at ART
initiation

.004 <.001

I . . . . . .

II 0.91 (.56–1.48) 1.00 (.70–1.46)

III 1.51 (.98–2.33) 1.65 (1.17–2.30)

IV 2.24 (1.34–3.75) 2.68 (1.84–3.88)

NNRTI component of
first regimen

.828 .647

EFV

NVP 1.05 (.67–1.65) 0.89 (.65–1.21)

NRTI component of
first regimen

.749 .386

ZDV . . . . . .

d4T 1.00 (1.00–1.00) 0.83 (.60–1.15)

TDF 1.00 (1.00–1.00) 0.82 (.39–1.71)

Estimates are weighted using outcomes ascertained through intensive tracing of a sampling

of lost patients. All factors are adjusted for all other factors in the model (N = 18 081).

Abbreviations: ART, antiretroviral therapy; CI, confidence interval; d4T, stavudine; EFV,

efavirenz; NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse

transcriptase inhibitor; NVP, nevirapine; TDF, tenofovir disoproxil fumarate; WHO, World

Health Organization; ZDV, zidovudine.
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we did not interview all living patients in person, and therefore

the distribution of reasons may be biased by nonresponse.

In summary, assessing patient outcomes (including patient-

reported outcomes) among lost patients in a large network of

HIV treatment sites led to substantially higher estimates of re-

tention in care as well as notable heterogeneity in the retention

across settings. Among lost patients, reengagement across sites

was neither timely nor complete; systems must focus on this

vulnerable period to ensure safety of transfers. Physical access

to care and unpleasant clinic processes contribute to disrup-

tions of care as patients move across facilities, but barriers to re-

tention stemming from knowledge, beliefs, and attitudes of

patients play a leading role in lasting discontinuation of care.
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