
Are Missed- and Kept-Visits-Based 

Measures Capturing Different Aspects 

of Retention in Care? 

D. Scott Batey,1 Andrew Westfall,1 Anne Zinski,1  

Thomas Giordano,2 Mari-Lynn Drainoni,3 Tracey Wilson,4 

Jeanne Keruly,5 Allan Rodriguez,6 Michael Mugavero1 on 

behalf of the Retention in Care (RIC) Study Group* 
 

1University of Alabama at Birmingham, 2Baylor College of Medicine, 
3Boston University Medical Center,  

4State University of New York, Downstate Medical Center,  
5Johns Hopkins University, 6University of Miami  

 

The findings and conclusions in this report are those of the authors and do not necessarily represent  

the official position of the Centers for Disease Control and Prevention 









 Measuring retention in care is complex 

 Multiple visits at varying intervals over time 
 

 Numerous retention measures employed 

 Missed visit (“no show”) & kept visit measures 

 Each associated w/ biological & clinical 

outcomes 
 

 Degree to which measures are related to 

one another is largely unexplored 



Measure Description  

Missed visits: count Number of “no show” visits accrued  

(count measure) 

Missed visits: 

dichotomous 

≥1 “no show” visit 

(dichotomous measure, ‘no’ = retained) 

Visit adherence Proportion of kept visits / (kept + “no-show” visits) 

(continuous measure, range=0.0-1.0) 

4-month constancy Number of 4-month intervals with at least 1 kept visit  

(categorical measure, range=0-3) 

6-month gap ≥189 days elapsed between sequential kept visits 

(dichotomous measure, ‘no’ = retained) 

HRSA HAB 2 kept visits separated by ≥90 days 

(dichotomous measure, ‘yes’ = retained) 



Mugavero, et al., JAIDS  2012; 61 

Spearman rank correlation matrix 



Association of retention measures with 

12-month VL suppression (<400 c/mL) 

a OR presented per missed visit (count), per 0.5 increase for visit adherence & 4-month constancy, and 

“retained” for dichotomous retention measures: missed visits, 6-month gap, and HRSA HAB measure 

b Sn and Sp for cut-points for “retained” of: ≤ 1 missed visits (count), ≥ 70% visit adherence, and  attended 

visits in all 3 intervals for 4-month constancy, and per “retained” for dichotomous measures 

Mugavero, et al., JAIDS  2012; 61 
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 Study aims:  

 Evaluate differences in association of social 
demographics among 6 retention measures 
 

 Design:  

 Retention in Care (RIC) Intervention Study 

 Six academically-affiliated HIV clinics 

 Phase I (Clinic-wide) & Phase II (Behavioral 
RCT) 

 Current study: Clinic-wide cohort design during 
12 months preceding Phase I RIC intervention 

 
 

 

Methods 



 Study period: May 2008 – April 2009 

 

 Eligibility criteria: 

 Attended ≥1 primary HIV care appointment in 

the year preceding study period 

 ≥1 scheduled primary HIV care appointment 

during 1st six months of study period 
 

 Criteria employed to identify established clinic 

patients in whom retention could be measured 

Methods 



Methods 
 Principal outcome: 

 Six commonly used retention measures 

 Scheduled visits w/ primary HIV medical provider 

 Calculated based upon kept and no show visits 

 

 Principal exposures: 

 Social demographics 

 

 Statistical analyses:  

 Multivariable regression for each measure 

 
 

 



Methods: Retention Measures 
Measure Description  Modeling Approach 

Missed visits: 

count 

Number of “no show” visits accrued  

(count measure) 

Poisson 

Missed visits: 

dichotomous 

≥1 “no show” visit 

(dichotomous measure, ‘no’ = retained) 

Logistic 

Visit 

adherence 

Proportion of kept visits / (kept + “no-

show” visits) 

(continuous measure, range=0.0-1.0) 

OLS, Beta 



Methods:  Retention Measures 
Measure Description  Modeling Approach 

Missed visits: 

count 

Number of “no show” visits accrued  

(count measure) 

Poisson 

Missed visits: 

dichotomous 

≥1 “no show” visit 

(dichotomous measure, ‘no’ = retained) 

Logistic 

Visit 

adherence 

Proportion of kept visits / (kept + “no-

show” visits) 

(continuous measure, range=0.0-1.0) 

OLS, Beta 

4-month 

constancy 

Number of 4-month intervals with at 

least 1 kept visit  

(categorical measure, range=0-3) 

Ordinal logistic, 

multinomial logistic,  

OLS 

6-month gap ≥189 days elapsed between sequential 

kept visits 

(dichotomous measure, ‘no’ = retained) 

Logistic 

HRSA HAB 2 kept visits separated by ≥90 days 

(dichotomous measure, ‘yes’ = 

retained) 

Logistic 



Baseline characteristics (n=10,053) 



Baseline characteristics (n=10,053) 

Data presented as mean + standard deviation or n (%) 



Baseline characteristics (n=10,053) 

Data presented as mean + standard deviation or n (%) 



Disparities in Retention 

Missed 

visits 

Appt. 

adherence 

Male 1.26  

(1.15, 1.37) 

0.02  

(0.01, 0.03) 

Black/AA 0.57  

(0.52, 0.62) 

-0.06 

(-0.08, -0.05) 

IVDU 0.68 

(0.60, 0.78) 

-0.05 

(-0.06, -0.03) 

Data presented for “retained” for missed visit dichotomous (OR), visit adherence (β-coefficient), 4-month 

constancy (OR for ordinal regression), 6-month gap (OR), and HRSA HAB measure (OR) 



Disparities in Retention 

Missed visits Appt. 

adherence 

4-mo visit 

constancy 

6-mo gap HRSA HAB 

Male 1.26  

(1.15, 1.37) 

0.02  

(0.01, 0.03) 

0.90 

(0.83, 0.97) 

0.94 

(0.86,1.03) 

0.92  

(0.83,1.01) 

Black/AA 0.57  

(0.52, 0.62) 

-0.06 

(-0.08, -0.05) 

1.01 

(0.93,1.10) 

0.97 

(0.88-1.06) 

0.98 

(0.88-1.08) 

IVDU 0.68 

(0.60, 0.78) 

-0.05 

(-0.06, -0.03) 

0.99 

(0.88, 1.10) 

1.03 

(0.91, 1.17) 

0.91 

(0.79, 1.04) 

Data presented for “retained” for missed visit dichotomous (OR), visit adherence (β-coefficient), 4-month 

constancy (OR for ordinal regression), 6-month gap (OR), and HRSA HAB measure (OR) 
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Conclusions 

 Considerable variability among six measures 

in categorizing “retention” 
 

 Measures were differentially associated with 

gender, race, and HIV risk. 

 Associations were congruent within related 

measure groups (missed and kept) 
 



Limitations 

 Observational study: cannot ascribe 

causality 
 

 Exclusion of patients new to care 
 

 Relatively short observation period 
 



Implications 

 No gold standard for measuring ‘retention’ 
 

 Interpretation of findings may vary 

dependent on chosen retention measure, 

even in identical samples   
 

 Careful attention is warranted when 

comparing findings across study, data, and 

setting system with regards to measure(s) 

used 
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