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Predictors of Poor Retention in Care of HIV-infected Patients 
Receiving Antiretroviral Therapy in Korea: Five-Year Hospital-
based Retrospective Cohort Study

Poor retention in care (RIC) is associated with higher antiretroviral therapy (ART) failure and 
worse survival. Identifying high risk patients for poor RIC is important for targeted 
intervention. A retrospective cohort study was conducted at a tertiary care hospital in 
Korea. HIV-infected patients initiating ART during 2002-2008 were included. 5 year-RIC 
was measured by hospital visit constancy (HVC) at 5 years after initiating ART. Among 247 
enrolled patients, 179 (72.5%) remained in care, 20 (8.1%) were transferred to other 
hospitals, 9 (3.6%) died and 39 (15.8%) were lost to follow-up. We compared the 
demographic, psychosocial, and clinical characteristics between the groups with 100% 
HVC (n = 166, 67.2%) and ≤  50% HVC (n = 33, 13.4%). In multivariable analysis, ART-
starting age ≤ 30 years (odds ratio [OR] 4.08 vs. > 50; 95% confidence interval [CI] 1.10-
15.15, P = 0.036), no non-HIV related comorbidity (OR 2.94 vs. comorbidity ≥ 1; 95% CI 
1.02-8.49, P = 0.046), baseline CD4 cell count > 300 cells/μL (OR 3.58 vs. ≤ 200; 95% 
CI 1.33-9.65, P = 0.012) were significant predictable factors of poor RIC. HIV/AIDS care-
givers should pay attention to young patients with higher baseline CD4 cell counts and no 
non-HIV related comorbidity.
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INTRODUCTION

Retaining patients with human immunodeficiency virus (HIV) 
in medical care after initiation of effective antiretroviral therapy 
(ART) is essential for successful HIV treatment. Once patients 
are initiating ART, high levels of adherence to treatment are re-
quired to achieve sustained HIV suppression and to reduce risk 
of drug resistance. In addition to monitoring adherence to med-
ication, regular clinical follow-up visits are crucial for scheduled 
laboratory tests, monitoring drug toxicity, timely immunization 
and prophylaxis for opportunistic infections (OIs), and to diag-
nose and treat new OIs that may occur and other comorbidities 
(1-5). Multiple studies indicate that poor retention in care is as-
sociated with higher rate of ART failure and worse survival (6-13).
 The identification of risk factors for poor retention in care is 
of paramount importance to develop targeted interventions to 
improve optimal individual and public health outcomes and 
cost effectiveness. Some risk factors, including younger age, fe-
male sex, racial or ethnic minority status, low socioeconomic 
status, no usual source of health care, less advanced HIV dis-
ease, fewer non-HIV-related comorbidities, and greater unmet 
psychosocial needs, have been suggested as a predictors of poor 
retention in care (2). These risk factors are influenced by several 

factors, such as demographic, disease severity, psychosocial, 
and ancillary services use factors, and may be variable among 
different countries. The objective of this study was to determine 
the risk factors for suboptimal retention in care among HIV in-
fected adults receiving ART in Korea.

MATERIALS AND METHODS

Study design
A retrospective cohort study was conducted to assess the risk 
factors associated with suboptimal retention in care among 
HIV-infected patients receiving ART. The characteristics of this 
cohort and details of the methodology have been previously 
described (11). Briefly, Pusan National University Hospital is a 
1,220 bed, university-affiliated teaching hospital and provides 
HIV care for HIV infected patients in the southeastern area of 
Korea, in close collaboration with the local Public Health Cen-
ters (PHCs) in this area. The study included HIV infected pa-
tients aged 18 years and older who started ART at the study hos-
pital between 2002 and 2008. Patients who had been started on 
ART in other hospitals before they referred to the study hospital 
were excluded. Patients who died or were transferred to other 
hospitals within 1 year after ART initiation were also excluded.
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 First, based on the follow-up status of patients to the study 
hospital as of 5 years after ART initiation, each patient was ini-
tially classified as remained in care, dead at the study hospital, 
transfer-out to other hospitals, or lost. And then, we traced the 
patients initially categorized as lost to ascertain their survival 
status in collaboration with local PHCs. After tracing, each pa-
tient was reclassified as alive or dead.
 The observation periods were measured from the date of ART 
initiation to the earliest of the following dates: 5 years if the pa-
tients was still alive during 5 years after start of ART regardless 
of whether or not they remained in care, the date of death if the 
patients died within 5 years after ART initiation, the date of the 
last follow-up visit if the patients were transferred out to other 
health facility within 5 years after starting ART.
 Retention in care was measured by hospital visit constancy 
(HVC) during the observation period after initiating ART (2,7, 
14,15). The observation period after start of ART was broken 
down into 3-month periods, and the number of 3-month peri-
ods in which patients had at least 1 hospital visit for HIV care 
was examined. HVC was calculated by using the equation HVC 
= (numbers of 3-month periods with ≥ 1 completed hospital 
visit)/(total numbers of 3-month periods during the observa-
tional periods of interest) × 100. Medical subspecialty appoint-
ment except HIV care visit was excluded, but urgent care visit 
for HIV care was included. AIDS-defining illness and clinical 
categories were defined by the 1993 Centers for Disease Con-
trol and Prevention (CDC) classification criteria (16). Non-HIV 
related comorbidity was assessed with Charlson Comorbidity 
Index (CCI) (17). We excluded AIDS as a co-morbidity (18). To 
determine the predictable factors of poor retention in care, we 
compared the demographic, psychosocial, and clinical charac-
teristics between the patients with 100% HVC and the patients 
with ≤ 50% HVC, by using multiple logistic regression analysis.

Statistical analysis
Categorical variables were compared using Pearson’s χ2 or Fish-
er’s exact test, whereas non-categorical variables were tested 
with the Mann-Whitney U-test or Kruskal wallis test. Logistic 
regression analysis was used to determine risk factors for poor 
retention in care. All variables with P < 0.25 in univariate analy-
sis were assessed in multivariate models using stepwise back-
ward election. All tests were considered statistically significant 
at P < 0.05. The statistical analyses were conducted using IBM 
SPSS Statistics version 22 (IBM, Armonk, NY, USA).

Ethics statement 
This study protocol was approved by the institutional review 
board of Pusan National University Hospital (IRB No. E-2014115). 
Informed consent was waived by the board.

RESULTS

Between 2002 and 2008, a total of 328 patients were first pre-
scribed ART in the study hospital. Of these, 32 patients (9.8%) 
who had taken ART before visiting the study hospital were ex-
cluded from the analysis. We excluded 14 patients (4.3%) who 
were transferred out to other hospitals within 1 year after ART 
initiation and 33 patients (10.1%) who died within 1 year after 
ART initiation. Two patients (0.6%) were unable to be traced af-
ter loss to follow-up (LTFU) and were also excluded from the 
analysis. Thus, 247 patients (75.3%) were included in the analysis.
 As of 5 years after ART initiation, 179 patients (72.5%) remain-
ed in care in the study hospital, 20 patients (8.1%) were trans-
ferred out to other hospitals, 9 patients (3.6%) died in the study 
hospital, and 39 patients (15.8%) were lost. Of the 39 patients 
initially categorized as lost, after tracing, 8 patients (20.5%) were 
known to have died and 31 patients (79.5%) were alive.
 The median age of patients was 42 years [interquartile range 
(IQR) 36-50] and 85.8% were male. Median CD4 lymphocyte 
count was 130 cells/μL (IQR 44-249) and 123 (48.8%) were in 
CDC clinical category B or C. The baseline characteristics of the 
study population and a comparison by HVC are presented in 
Table 1.
 Among the included 247 patients, 166 patients (67.2%) was 
regular clinic attendance (HVC 100%), whereas 81 patients (32.8%) 
had various durations of LTFU at some points in their observa-
tion periods. Of these 81, 48 patients (59.3%) had 51-99% HVC 
and 33 patients (40.7%) had HVC ≤ 50%. Overall, 32 of 81 (39.5%) 
were lost to follow-up within 6 months after ART initiation. Among 
the 81 patients who were lost to follow-up, 63 (77.8%) returned 
to care, however, 46 of 63 (73%) were lost to follow-up again. Of 
the 46 patients who were lost to follow-up again after return to 
care, 20 (43.5%) did not return to care. Among the 81 patients 
who were lost to follow-up, 30 (37%) had a cyclical pattern of 
being in and out of care at irregular intervals.
 When we compared 166 patients (67.2%) with HVC 100% with 
33 patients (13.4%) with HVC ≤ 50%, age at start of ART ≤ 30 
years (odds ratio [OR], 4.70 vs. > 50; 95% confidence interval 
[CI], 1.35-16.41, P = 0.015), no non-HIV related comorbidity 
(OR, 3.25 vs. CCI ≥ 1; 95% CI, 0.19-8.87, P = 0.021), CD4 cell 
count > 300 cells/μL at ART initiation (OR, 3.42 vs. ≤ 200; 95% 
CI, 1.32-8.877, P = 0.011), CDC clinical category B (OR, 3.29 vs. 
C; 95% CI, 1.07-10.16, P = 0.038) or A (OR, 4.05 vs. C; 95% CI, 
1.15-14.27, P = 0.030), duration from HIV diagnosis to ART ini-
tiation 1-5 years (OR, 2.64 vs. < 1; 95% CI, 1.09-6.41, P = 0.031), 
use of single class of ART during observational period nonnu-
cleoside reverse transcriptase inhibitors (NNRTIs) (OR, 3.29 ver-
sus switch to another class of ART; 95% CI, 1.07-10.16, P = 0.038) 
or protease inhibitor (PIs) (OR, 4.05 versus switch to another class 
of ART; 95% CI, 1.15-14.27, P = 0.030) were associated with a high-
er risk of poor retention in care (HVC ≤ 50%) in univariate anal-
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ysis (Table 2).
 In multivariate analysis, age at start of ART ≤ 30 years (OR, 
4.08 vs. > 50; 95% CI, 1.10-15.15, P = 0.036], no non-HIV related 
comorbidity (OR, 2.94 vs. CCI ≥ 1; 95% CI, 1.02-8.49, P = 0.046), 
CD4 cell count > 300 cells/μL at ART initiation (OR, 3.58; 95% 

CI, 1.33-9.65, P = 0.012) were significant predictable factors of 
poor retention in care (HVC ≤ 50%) during up to 5-year obser-
vational period after ART initiation (Table 2).

Table 1. Baseline characteristics of 247 patients included in analyses at the start of ART

Characteristics
No (%) of patients by visit constancy

P value
Total (n = 247) 100% (n = 166) 51-99% (n = 48) ≤ 50% (n = 33)

Sex
   Male
   Female

212 (85.8)
35 (14.2)

142 (85.5)
24 (14.5)

43 (89.6)
5 (10.4)

27 (81.8)
6 (18.2)

0.597

Age at ART start, median (IQR), yr
  > 50
   41-50
   31-40
  ≤ 30

42 (36-50)
63 (25.5)
88 (35.6)
69 (27.9)
27 (10.9)

44 (38-51)
47 (28.3)
66 (39.8)
43 (25.9)
10 (6.0)

40 (33-47)
9 (18.8)

13 (27.1)
16 (33.3)
10 (20.8)

38 (31-49)
7 (21.2)
9 (27.3)

10 (30.3)
7 (21.2)

0.006
0.014

Route of transmission
   Heterosexual
   Homo/bisexual
   IDU/transfusion

134 (54.3)
108 (43.7)

5 (2.0)

92 (55.4)
70 (42.2)
4 (2.4)

20 (41.7)
28 (58.3)
0 (0)

22 (66.7)
10 (30.3)
1 (3.0)

0.095

Marriage
   Unmarried
   Married
   Divorced/separated by death

102 (41.3)
92 (37.2)
53 (21.5)

61 (36.7)
70 (42.2)
35 (21.1)

24 (50.0)
14 (29.2)
10 (20.8)

17 (51.5)
8 (24.2)
8 (24.2)

0.185

Health security system
   Health insurance
   Medical aid

168 (68.0)
79 (32.0)

114 (68.7)
52 (31.3)

29 (60.4)
19 (39.6)

25 (75.8)
8 (24.2)

0.345

Residential area
   Busan
   Surrounding satellite city
   Other city or region

180 (72.9)
44 (17.8)
23 (9.3)

122 (73.5)
30 (18.1)
14 (8.4)

31 (64.6)
10 (20.8)
7 (14.6)

27 (81.8)
4 (12.1)
2 (6.1)

0.485

Non-HIV related comorbidity (Charlson comorbidity index)* 
   0
  ≥ 1

165 (66.8)
82 (33.2)

104 (62.7)
62 (37.3)

33 (68.8)
15 (31.3)

28 (84.8)
5 (15.2)

0.039

Psychiatry disorder
   No 
  Yes

228 (92.3)
19 (7.7)

153 (92.2)
13 (7.8)

45 (93.8)
3 (6.3)

30 (90.9)
3 (9.1)

0.875

History of substance abuse
   No
   Yes

242 (98.0)
5 (2.0)

163 (67.4)
3 (60.0)

47 (19.4)
1 (20.0)

32 (13.2)
1 (20.0)

0.801

CD4 cell counts on ART initiation, median (IQR), cells/μL
  ≤ 200 
   201-300
  > 300

130 (44.0-249.0)
158 (64.0)
54 (21.9)
35 (14.2)

118 (37.8-227.8)
114 (68.7)
32 (19.3)
20 (12.0)

109.5 (39.3-249.8)
29 (60.4)
13 (27.1)
6 (12.5)

229 (77.0-326.0)
15 (45.5)
9 (27.3)
9 (27.3)

0.012
0.075

Clinical category at ART start
   A
   B
   C

124 (50.2)
46 (18.6)
77 (31.2)

82 (49.4)
30 (18.1)
54 (32.5)

22 (45.8)
7 (14.6)

19 (39.6)

20 (60.6)
9 (27.3)
4 (12.1)

0.080

Duration from HIV diagnosis to ART initiation, yr
  < 1
   1-5
  > 5

0.36 (0.15-2.65)
160 (64.8)
48 (19.4)
39 (15.8)

0.28 (0.12-1.49)
119 (71.7)
25 (15.1)
22 (13.3)

1.31 (0.24-5.11)
23 (47.9)
13 (27.1)
12 (25.0)

0.42 (0.2-3.21)
18 (54.5)
10 (30.3)
5 (15.2)

0.002
0.014

First ART
   Unboosted PIs
   Boosted PIs
   NNRTI

59 (23.9)
111 (44.9)
77 (31.2)

37 (22.3)
75 (45.2)
54 (32.5)

10 (20.8)
22 (45.8)
16 (33.3)

12 (36.4)
14 (42.4)
7 (21.2)

0.463

ART regimen during the 5 yr after ART initiation
   PIs
   NNRTIs
   Mixed

124 (50.2)
46 (18.6)
77 (31.2)

82 (49.4)
30 (18.1)
54 (32.5)

22 (45.8)
7 (14.6)

19 (39.6)

20 (60.6)
9 (27.3)
4 (12.1)

0.080

Data are number (%) of patients, unless otherwise indicated. *Excluding AIDS as a co-morbidity. HIV, human immunodeficiency virus; IQR, interquartile range; ART, anti-retroviral 
therapy; IDU, injection drug user; PI, protease inhibitor; NNRTI, non-nucleotide reverse transcriptase inhibitor.
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DISCUSSION

In this study, we evaluated the factors predicting poor retention 
in care after initiating ART in a retrospective cohort. Identifying 
which patients are at greatest risk for not being retained is im-

portant to develop targeted interventions to improve optimal 
individual clinical outcomes and potential public health benefit 
(1). At present, there is no gold standard for assessing retention 
in care and selection of the most appropriate measurement me-
thod is challenging (3,15). The length of the follow-up periods 

Table 2. Univariate and multivariate analyses of characteristics predictive of poor retention in care among 247 HIV infected patients included in analyses

Variables
Univariate analysis Multivariate analysis

HR (95% CI) P value aHR (95% CI) P value

Sex
   Male
   Female

1
1.32 (0.49-3.52)

-
0.586

-
-

-
-

Age at ART start, yr
  > 50
   41-50
   31-40
  ≤ 30

1
0.91 (0.32-2.63)
1.56 (0.55-4.47)
4.70 (1.35-16.41)

-
0.916
0.406
0.015

1
0.82 (0.27-2.48)
1.15 (0.38-3.49)
4.08 (1.10-15.15)

0.722
0.808
0.036

Route of transmission
   Homo/bisexual 
   Heterosexual
   IDU/transfusion

1
1.67 (0.75-3.76)
1.75 (0.18-17.27)

-
0.212
0.632

-
-
-

-
-
-

Marriage
   Married 
   Unmarried
   Divorced/separated by death

1
2.44 (0.98-6.04)
2.00 (0.69-5.78)

-
0.054
0.200

-
-
-

-
-
-

Health security system
   Medical aid 
   Health insurance

1
1.43 (0.60-3.37)

-
0.420

-
-

-
-

Residential area
   Busan
   Surrounding satellite city 
   Other city or region

1
0.60 (0.20-1.85)
0.65 (0.14-3.01)

-
0.377
0.577

-
-
-

-
-
-

Non-HIV related comorbidity (Charlson comorbidity index)* 
  ≥ 1
   0

1
3.25 (0.19-8.87)

-
0.021

1
 2.94 (1.02-8.49)

-
0.046

Psychiatry disorder
   No
   Yes

1
0.83 (0.18-3.89)

-
0.811

-
-

-
-

History of substance abuse
   No
   Yes

1
1.18 (0.32-4.39)

-
0.808

-
-

-
-

CD4 cell counts on ART initiation, cells/μL
  ≤ 200 
   201-300
  > 300

1
2.14 (0.86-5.34)
3.42 (1.32-8.87)

-
0.104
0.011

1
2.13 (0.81-5.59) 
3.58 (1.33-9.65)

-
0.123
0.012

Clinical category at ART start
   C
   B
   A

1
3.29 (1.07-10.16)
4.05 (1.15-14.27)

-
0.038
0.030

Duration from HIV diagnosis to ART initiation, yr
  < 1
   1-5
  > 5

1
2.64 (1.09-6.41)
1.50 (0.51-4.47)

-
0.031
0.464

-
- -

First ART
   NNRTI 
   Boosted PIs
   Unboosted PIs

1
2.50 (0.90-6.95)
1.44 (0.55-3.81)

-
0.079
0.462

-
-
-

-
-

ART regimen during the 5 yr after ART initiation 
   Mixed 
   NNRTIs
   PIs

1
3.29 (1.07-10.16)
4.05 (1.15-14.27)

-
0.038
0.030

-
-
-

-
-

*Excluding AIDS as a co-morbidity. HR, hazard ratio; aHR, adjusted hazard ratio; CI, confidence interval; HIV, human immunodeficiency virus; ART, anti-retroviral therapy; IDU, in-
jection drug user; PI, protease inhibitor; NNRTI, non-nucleotide reverse transcriptase inhibitor. 
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as well as differences in healthcare systems and characteristics 
of the study populations are likely to influence the estimates.
 In our study, almost one-third of patients (32.8%) had LTFU 
at some points in up to 5-year observation periods. The pattern 
of healthcare usage and duration of LTFU of these patients were 
considerably variable. About three fourths of patients (77.8%) 
were returned to care, however, about three fourths of patients 
(73%) were lost to follow-up again. Overall, approximately half 
of patients (46.9%) did not return after varying duration of LTFU, 
and more than one third of patients (37%) had a cyclical pattern 
of being in and out of care at irregular intervals. This heteroge-
neity in pattern of LTFU makes it difficult to compare regular 
users with sporadic users or nonengagers as dichotomous vari-
ables (1,19).
 In a recent study, we evaluated the mortality rate and risk fac-
tors for death in 327 HIV infected patients initiating ART during 
1998-2005 in a tertiary hospital of Korea (11). Among patients 
who survived more than 12 months after starting ART, patients 
with ≤ 50% HVC were about 13 times more likely to die than 
those who attended hospital regularly during a 5-year observa-
tion period.
 In the present study, we measured retention in care by HVC 
during the 5-year observation period after ART initiation (2,7, 
14,15) and compared regular users with HVC 100% with spo-
radic users or nonengagers with HVC ≤ 50% (1,19). Although 
this measure is less detailed to assess retention in care than ap-
pointment adherence, it is known to be preferable for research 
for longer observation periods, particularly relevant for patients 
starting ART, and is better accounts for LTFU (15). In this study, 
we included urgent care visit for HIV care to measure the reten-
tion because patients who returned after LTFU were frequently 
hospitalized via urgent care, and thereafter successfully retained 
in care if they survived (11).
 The main strength of this study is the 5-year observation pe-
riod and active tracing the patients who are LTFU. The risk of 
LTFU was highest during the first 6 months after initiating ART 
(39.5%). More than half of patients (59.3%) were lost to follow-
up within 1 year after starting ART. Our study also revealed that 
younger patients ( ≤ 30 years), those who had higher CD4 cell 
counts (> 300 cells/μL), and those who had no non-HIV related 
comorbidity were less likely to be retained after starting ART. 
These findings might be associated with health care seeking 
behavior. Younger patients appear to be more difficult to retain 
in long-term follow-up, probably due to a youthful sense of in-
vulnerability, feeling healthier, or lifestyle issues, such as work 
or school, that prevent them from maintaining regular scheduled 
visits (20,21). In addition, patients with higher CD4 cell counts 
and without medical comorbidity are more likely to be lost to 
follow-up after starting ART, perhaps because they did not feel 
sick enough to be motivated to visit the hospital regularly (2,22,23).
 In this study, other sociodemographic and clinical character-

istics reported by other studies were not associated with poor 
retention in care. Of note, we did not find that the association 
between economic factor and poor retention. This finding can 
be explained by the fact that all medical cost for HIV care inclu-
ding antiretroviral drugs was provided free of charge by the go-
vernment through medical aid or national health insurance 
program in Korea. The effect of injecting drug on poor retention 
in care was also not significant in our analysis, possibly because 
of low prevalence of HIV infection among injecting drug users 
in Korea (24,25).
 This study has some limitations. First, our study might have 
some unmeasured confounding due to its retrospective design. 
In particular, detailed socio-economic status such as occupa-
tion, which was one of important variable, was not analyzed. 
Second, our study was conducted at a single center in the south-
eastern area of Korea, and the numbers of patients were rela-
tively small, therefore our findings may not be generalized to 
other region of the country. Third, we did not measure the ad-
herence to treatment. Although most patients got a refill pre-
scription during routine follow-up visit after starting ART, pa-
tients can be retained in care, but not necessarily adhere to treat-
ment (3,5). However, it was unable to assess the adherence of 
included patients precisely because our study was performed 
relatively and for a long time. Forth, we measured retention in 
care by 3 month HVC. The missed visit within an interval of in-
terest could not be measured, and retention could be overesti-
mated (2,15).
 In conclusion, we found that almost one-third of patients had 
LTFU at some points in up to 5-year observation periods. The 
pattern of healthcare usage and duration of LTFU of these pa-
tients were considerably variable. More than half of patients were 
lost to follow-up within 1 year after starting ART. The risk of LT-
FU was highest during the first 6 months after initiating ART. 
Age at start of ART ≤ 30 years, no non-HIV related comorbidity, 
CD4 cell count > 300 cells/μL at ART initiation were risk factors 
predicting poor retention in care among HIV-infected patients 
receiving antiretroviral therapy in Korea. These results suggest 
that effective strategies for retaining the patients in care after 
starting ART in the long-term perspective are needed, particu-
larly with special attention to these risk groups, focusing on the 
early period after ART initiation. 
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