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Abstract
Purpose  One in five adults with chronic kidney disease (CKD) in the United States (US) suffers from depression. Comorbid 
depression in adults with CKD is associated with higher morbidity and mortality. This study used US national survey data 
to examine patterns and predictors of depression treatment among adults with non-dialysis-dependent CKD in the US.
Methods  A retrospective, cross-sectional study was conducted using 2014–2015 National Ambulatory Medical Care Survey 
(NAMCS) data. The final study sample consisted of visits by 9.02 million adults (unweighted n = 262; age ≥ 18 years) with 
CKD and depression in the US. Depression treatment was defined as antidepressant use with or without psychotherapy. To 
identify predictors of depression treatment, multivariable logistic regression analysis was conducted adjusting for predispos-
ing, enabling, and need factors.
Results  Approximately half of adults with CKD and depression received depression treatment. Primary care was the main 
setting of treatment, and the most commonly prescribed antidepressant class was selective serotonin reuptake inhibitors. 
Adults being seen for treatment of a chronic problem were 3.2 times more likely to receive depression treatment (OR 3.20; 
95% CI 1.38–7.21). In addition, there was a 9% higher likelihood of receiving depression treatment for each unit increase in 
total number of medications (OR 1.09; 95% CI 1.01–1.19). Finally, adults receiving care in the South were 63% less likely 
to receive depression treatment (OR 0.37; 95% CI 0.15–0.89).
Conclusions  Depression treatment was recorded in approximately half of US ambulatory care visits involving adults with 
CKD and depression from 2014 to 2015. Further research is warranted to determine how to appropriately manage treatment 
of depression in adults with CKD.
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Introduction

Depression affects up to 20% of adults in the United States 
(US) with chronic kidney disease (CKD), even before ini-
tiation of dialysis [1]. However, prevalence estimates vary 
widely due to uncertainty about how to appropriately screen 
adults with CKD for depression, in addition to prevalence 

differences based on CKD staging [2]. Depression in this 
population is associated with poor quality of life [3, 4], 
adverse medical outcomes [5, 6], and mortality [7–10]. 
Therefore, understanding treatment patterns in this popula-
tion is critical.

Evidence regarding depression treatment among adults 
with CKD is limited. A recent multicenter, randomized, 
placebo-controlled trial suggested that certain conventional 
first-line antidepressants may be ineffective in adults with 
CKD, with the risk of side effects possibly outweighing 
the benefit of treatment [11, 12]. This raises the question 
of whether adults with depression and CKD respond differ-
ently to antidepressants than those without CKD and which 
antidepressants should or should not be used. Evidence of 
non-pharmacologic treatment options such as cognitive 
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behavioral therapy (CBT) is also lacking, with studies only 
existing in adults with end-stage renal disease (ESRD) 
[13–15].

Currently, there are limited data available to guide cli-
nicians in treating depression in adults with non-dialysis-
dependent CKD. In addition, little data are available that 
systematically examine current patterns and predictors of 
depression treatment in CKD. Since comorbid depression 
has been associated with negative outcomes in this vulner-
able population [7], it would be useful to evaluate these pat-
terns and predictors to inform healthcare providers how cur-
rent treatment options are being used in practice. Therefore, 
the purpose of this study is to use US national-level data 
from ambulatory visits to examine the patterns and predic-
tors of depression treatment among adults with CKD and 
comorbid depression.

Materials and methods

Study design

A retrospective, cross-sectional study design was utilized 
with data from the 2014–2015 National Ambulatory Medical 
Care Survey (NAMCS). The University of Arizona Insti-
tutional Review Board determined that Human Subjects 
Review was not required for this study.

Data source

NAMCS captures nationally representative information 
related to ambulatory medical services and provisions in 
non-federally employed physician offices. This information 
is gathered from ongoing yearly surveys administered by the 
National Center for Health Statistics (NCHS) of the Centers 
for Disease Control and Prevention (CDC) [16]. Weights 
assigned to each visit in this survey are used to generate 
national-level estimates. The response rate was 39% and 
29.6% for the 2014 and 2015 survey, respectively [17, 18]. 
Details about response rate of NAMCS data can be found 
in the references provided in the aforementioned sentence.

NAMCS defines a visit as a personal encounter with 
either a physician or staff member working under the direct 
supervision of a physician for the purpose of obtaining 
healthcare services. NAMCS uses a multistage probability 
design for data collection, in which initial probability sam-
ples are drawn from primary sampling units (PSUs) such as 
counties, groups of counties, county equivalents, or towns 
and townships. A probability sample of practicing physi-
cians from each PSU is obtained to select for patient visits 
from this sample. The whole physician sample is initially 
split into 52 random subsamples of approximately identi-
cal size; then each subsample is randomly assigned to one 

of the 52 weeks in the survey year. During the assigned 
week, a systematic random sample of visits is selected by 
the physicians. A wide array of information is then collected 
by NAMCS via the Patient Record Form (PRF), including 
patient and physician characteristics, diagnoses, prescribed 
medications, and delivery of therapeutic services. The 
NAMCS sampling framework makes it unlikely that the 
same individual is included in multiple visits. Up to five 
diagnosis codes and thirty prescription medications can be 
recorded in NAMCS per visit.

Study sample

A total of 45,710 visits were collected from NAMCS in 
2014, whereas in 2015 there were a total of 28,332 visits. 
The final study sample consisted of visits by 9.02 million 
adults (unweighted n = 262; age ≥ 18 years) with CKD and 
depression. ESRD adults were excluded to provide greater 
homogeneity of the study sample. CKD and depression diag-
nosis was identified if the answer to the question “Regard-
less of the diagnoses written … does the patient now have: 
CKD?” and “Regardless of the diagnoses written … does 
the patient now have: depression?,” respectively, was “yes” 
[19]. NAMCS recommends using these questions to iden-
tify chronic diseases in order to overcome the underestima-
tion associated with the use of only three diagnosis codes 
available in the survey. These questions have been used in 
NAMCS data collection since 2005; however, the question 
related to CKD identification was recently added in 2014. 
Robustness of the supplemental chronic disease identifica-
tion questions have been described elsewhere [20].

Dependent variable

Depression treatment, which was the dependent variable 
for this study, was defined as antidepressant use with or 
without psychotherapy. Antidepressant use was determined 
using generic drug codes and Multum Lexicon Codes. Anti-
depressants were classified as follows: serotonin modula-
tors, tricyclic antidepressants (TCAs), selective serotonin 
reuptake inhibitors (SSRIs), serotonin and norepinephrine 
reuptake inhibitors (SNRIs), monoamine oxidase inhibi-
tors (MAOIs), and miscellaneous. Serotonin modulators 
consisted of trazodone, nefazodone, and vilazodone; SSRIs 
consisted of citalopram, escitalopram, fluoxetine, paroxetine, 
and sertraline; SNRIs consisted of duloxetine, venlafax-
ine, and desvenlafaxine; TCAs consisted of amitriptyline, 
amoxapine, clomipramine, desipramine, doxepin, imipra-
mine, maprotiline, nortriptyline, and protriptyline; MAOIs 
consisted of phenelzine and tranylcypromine; miscellaneous 
consisted of bupropion and mirtazapine. Determination of 
whether patients received psychotherapy during their visit 
was obtained via the PSYCHOTH variable available in 
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NAMCS. NAMCS defines psychotherapy as “all treatment 
involving the intentional use of verbal techniques to explore 
or alter the patient’s emotional life in order to effect symp-
tom reduction or behavior change [17]”.

Independent variables

Using the Anderson Behavioral Model (ABM), independent 
variables were classified as (i) predisposing; (ii) enabling; 
and (iii) need factors [21]. Predisposing factors included age 
(18–64 years; ≥ 65 years), gender (male/female), and race/
ethnicity (White Only Non-Hispanic; Other). Enabling fac-
tors consisted of health insurance status (Government-Med-
icaid/Medicare; Other), physician/clinic specialty (General 
and Family practice; Other), and geographical region (South; 
Other). Need factors consisted of receipt of new prescription 
during visit (yes/no), new patient visit (yes/no), reason for 
visit (chronic problem/other), total number of chronic condi-
tions, and total number of medications used. Further details 
about the independent variables used in this study can be 
found in NAMCS data documentation [17].

Statistical analysis

Ambulatory visits at the national level were reported as 
weighted frequencies (in millions) and weighted percent-
ages. A multivariable logistic regression analysis was con-
ducted to adjust for predisposing, enabling, and need factors. 
Survey procedures (SURVEYFREQ, SURVEYMEANS, and 
SURVEYLOGISTIC) were used to adjust for the complex 
survey design of NAMCS to obtain national-level estimates 
in SAS version 9.4 (SAS institute Inc., Cary, NC, USA). As 
per NAMCS recommendations, a minimum sample size of 
30 (unweighted) and a 30% or less relative standard error 
(RSE) are required to obtain a reliable national-level esti-
mate [22]. If any estimates in this study did not meet both 
these criteria, national-level estimates were not reported.

Results

According to NAMCS 2014–2015, CKD diagnosis without 
ESRD was recorded in 66.14 million (unweighted n = 1854) 
ambulatory visits (national estimation), among which 
approximately 9.02 million visits (unweighted n = 262) 
[13.63%, 95% Confidence Interval ICI 10.82–16.45%] 
recorded a concurrent depression diagnosis, forming the 
final study sample.

Predisposing, enabling, and need factors of the study 
group are provided in Table 1 as weighted frequencies of 
visits in millions (national level) and their correspond-
ing weighted percentages. The majority of visits by the 
study sample consisted of individuals aged 65 years and 

Table 1   Demographic and clinical characteristics of adults with CKD 
and depression NAMCS 2014–2015

Based on unweighted N = 262 (nationally representative weighted 
N = 9.02 million) ambulatory visits of adults (age ≥ 18 years) with 
Chronic Kidney disease and Depression using NAMCS 2014–2015 
data
NAMCS National Ambulatory Medical Care Survey, Wt weighted, 
NH Non-Hispanic, Govt Government, Gen & Fam practice General 
and Family Practice, COPD Chronic Obstructive Pulmonary Disease

Characteristics Unweighted (N) Weight 
frequency 
(millions)

Wt%

Predisposing factors
 Age
  18–64 91 1.99 22.07
  65, + 171 7.03 77.93

 Gender
  Male 101 3.21 35.59
  Female 161 5.81 64.41

 Race/ethnicity
  White only, NH 201 4.87 54.06
  Others 61 4.15 45.94

Enabling factors
 Geographic region
  South 61 2.18 24.22
  Others 201 6.84 75.78

 Insurance
  Govt. Insurance 177 7.31 81.01
  Others 85 1.71 18.99

 Physician specialty
  Gen & Fam practice 118 5.95 65.97
  Others 144 3.07 34.03

Need factors
 New prescription
  Yes 87 2.91 32.22
  No 175 6.11 67.78

 Patient established
  Yes 228 8.31 92.12
  No 34 0.71 7.88

 Reason visit
  Chronic problem, 

routine
132 3.79 42.09

  Others 130 5.23 57.91
 Chronic diseases
  Arthritis 90 4.28 47.44
  Cancer 38 0.96 10.61
  COPD 39 1.28 14.2
  Diabetes 92 3.94 43.66
  Hyperlipidemia 152 5.86 64.93
  Hypertension 208 7.31 81.03
  Obesity 63 1.5 16.62

Overall depression treatment
 Depression treatment 122 4.53 50.22
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older (77.93%), females (64.41%), Whites (Non-Hispanic) 
(54.06%), and had some form of government insurance 
(81.01%). The majority of visits were recorded under 
General and Family practice (65.97%) and involved adults 
already established with the physician/clinic (92.12%). 
Mean (± standard error) total number of medications used 
and total chronic conditions recorded were 10.49 ± 0.86 and 
5.76 ± 0.12, respectively.

Depression treatment (antidepressant with or without psy-
chotherapy) was recorded in 50.22% (95% CI 42.35–58.09%) 
of the study sample visits (Table 1). SSRIs were the most 
prescribed class, accounting for approximately 34.59% of 
antidepressant use (95% CI 23.12–46.06%). The miscellane-
ous category (bupropion and mirtazapine) was the second 
most prescribed class, accounting for 7.25% of antidepres-
sant use (95% CI 2.53–11.96%). We were not able to esti-
mate the national-level percentages of antidepressant use 
among the other antidepressant classes due to small sample 
sizes. The sample size for adults with CKD receiving psy-
chotherapy was also too small (unweighted N = 4) to esti-
mate a national-level percentage.

Table 2 summarizes findings from the multivariable 
logistic regression analyses for ascertaining the predictors 
of depression treatment. Individuals being seen for treatment 
of chronic (routine) problems had a more than threefold (OR 
3.15; 95% CI 1.38–7.21) likelihood of receiving depression 
treatment than those presenting for a new problem. With 
each unit increase in number of medications used, there 
was a 9% (OR 1.09; 95% CI 1.01–1.19) higher likelihood 
of receiving depression treatment. Lastly, adults receiving 
care in the South were 63% (OR 0.37; 95% CI 0.15–0.89) 
less likely to receive depression treatment than those in other 
regions of the US.

Discussion

To the best of our knowledge, this is the first study to evalu-
ate national-level depression treatment patterns and predic-
tors in US ambulatory care settings among adults with CKD 
and co-occurring depression. Our study findings suggest that 
adults with CKD and comorbid depression received some 
form of depression treatment at approximately half of the 
ambulatory care visits. The majority of visits occurred in 
the primary care setting. Estimates from our study are higher 
than what was previously reported in a multicenter, cross-
sectional analysis conducted by Fisher et al. [23], in which 
31% of adults reported receiving an antidepressant medica-
tion. However, the Fisher et al. study focused on only seven 
US states (Michigan, Maryland, Illinois, Ohio, Louisiana, 
Pennsylvania, and California) and included only 1099 adults 
with CKD stage 3–4 and elevated depressive symptoms—
not a nationally representative or generalizable sample.

While at first it may appear that a large proportion of indi-
viduals in our sample group were not receiving treatment, it 
should be noted that these results are based on one patient-
provider visit/encounter, and depression treatment may have 
been provided at other visits. This percentage (50.22%) may 
also be partially explained by a lack of available evidence 
regarding the safety and efficacy of depression treatment 
among individuals with CKD [24]. Information cannot be 

Table 2   Predictors of depression treatment among adults with CKD 
and depression NAMCS 2014–2015

Based on unweighted N = 262 (nationally representative weighted 
N = 9.02 million) ambulatory visits of adults (age ≥ 18 years) with 
Chronic Kidney disease and Depression using NAMCS 2014–2015 
data
NAMCS National Ambulatory Medical Care Survey, Ref reference 
group, CI confidence interval, NH Non-Hispanic, Gen & Fam prac-
tice: General and Family Practice
*Statistically significant at p < 0.05

Characteristics Odds ratio 95% CI p Value

Predisposing factors
 Age
  18–64 Ref
  65, + 1.13 0.38, 3.35 0.83

 Gender
  Female Ref
  Male 0.62 0.31, 1.25 0.18

 Race/ethnicity
  White Only, NH 0.50 0.18, 1.37 0.17
  Other Ref

Enabling factors
 Geographic region*
  South 0.37 0.15, 0.89 0.03
  Other Ref

 Physician/clinical specialty
  Gen & Fam practice Ref
  Others 0.68 0.24, 1.91 0.46

 Insurance
  Govt. Insurance Ref
  Others 1.90 0.62, 5.83 0.26

Need factors
 New prescription
  No 0.60 0.11, 3.37 0.56
  Yes Ref

 Patient established
  New Ref
  Yes 0.75 0.23, 2.49 0.64

 Reason visit*
  Chronic problem, routine 3.15 1.38, 7.21 0.01
  Others Ref

Number of medications* 1.09 1.01, 1.19 0.04
Number of chronic conditions 0.81 0.46, 1.42 0.46



307International Urology and Nephrology (2019) 51:303–309	

1 3

extrapolated from prior depression treatment studies since 
elevated serum creatinine is often an exclusion criterion 
[25]. The pharmacokinetics of antidepressant medications 
also varies depending on renal function [26].

This paucity of data poses a dilemma for healthcare 
providers when selecting an antidepressant to treat depres-
sive symptoms in adults with CKD. A recent 12-week 
randomized, controlled clinical trial (the CAST trial) [11] 
conducted among adults with non-dialysis-dependent CKD 
and depression reported no difference between sertraline 
and placebo in improving depressive symptoms. Prior to 
the CAST trial, all previous clinical trials reported a ben-
efit with antidepressant use [27–37]. However, a majority 
of these studies were non-controlled, non-randomized, and 
conducted among adults with ESRD on dialysis. Adults with 
ESRD versus CKD alone might respond to treatment differ-
ently [38]; therefore, more studies are needed in adults with 
non-dialysis-dependent CKD not on dialysis to determine 
the role of depression treatment in this population. In this 
study, it was decided to exclude adults with both CKD and 
ESRD as these are two distinct populations.

In our study, SSRIs were the most commonly used antide-
pressant class. While SSRIs are stated as first line for treat-
ment of depression in adults with kidney disease [39, 40], 
it is not known which SSRIs are preferred. Due to limited 
clinical outcomes data, the decision on which antidepressant 
to prescribe largely relies on studies evaluating the phar-
macokinetics of these agents in CKD. Certain SSRIs have 
been shown to have prolonged exposure with reductions in 
creatinine clearance [41], while others are not affected [42]. 
Metabolites from both mirtazapine and bupropion were 
shown to accumulate in adults with ESRD, suggesting dose 
reduction may be necessary in CKD [42]. Interestingly, in 
our study, bupropion and mirtazapine (categorized as mis-
cellaneous) were the second most commonly prescribed 
antidepressants. This may be due to their side-effect pro-
files, which can be used to treat symptoms common in both 
CKD and depression, such as fatigue, lack of energy, trouble 
sleeping, and poor appetite. Mirtazapine is commonly used 
to address the latter two symptoms [43], while bupropion 
can help target symptoms related to fatigue [44, 45].

While pharmacokinetic data can help guide treatment, 
prospective clinical trials are needed. The CAST trial high-
lighted how even treatment options that have been shown 
to be most effective in healthier, less complex populations 
may not demonstrate the same clinical responses in adults 
with CKD [12]. Similar observations have been found in 
previous studies where both escitalopram [46] and sertraline 
[47] failed to show significant improvement in depression 
in those with comorbid heart failure, though both medica-
tions had previously been shown to be favorable in regards 
to efficacy and acceptability in treating unipolar depression 
[48]. Though our sample size was too small to determine a 

national-level percentage of adults with CKD receiving spe-
cific antidepressants, both escitalopram and sertraline were 
prescribed in our study sample more frequently than other 
antidepressants.

In this study, antidepressants were the main form of 
depression treatment, with very low use of psychotherapy. 
This may be due to a number of barriers in accessing or 
committing to non-pharmacological interventions. For 
example, patients may decline to engage in behavioral treat-
ment that require home exercises and time to be success-
ful [49]. There is also a shortage of specialist staff to meet 
the current need of delivering these services, and accessing 
them can be expensive [50].

Our study findings indicate that the odds of receiving 
antidepressants was positively associated with the total 
number of medications recorded during the sample visit. 
This pattern may reflect a higher likelihood of prescrib-
ing antidepressants to adults with more advanced CKD. A 
similar pattern is reflected in a previous study that indicated 
a higher pill burden experienced by individuals receiving 
dialysis [51].

Our study findings also revealed regional disparities in 
depression treatment among adults with CKD. Ambulatory 
visits in the South were less likely to receive treatment than 
those in other regions of the US. These findings reflect those 
of a previous study, which investigated the patterns and pre-
dictors of depression treatment among stroke survivors with 
depression in the US [52]. Future studies are warranted to 
explore the underlying cause of this regional disparity.

The following limitations should be noted when inter-
preting our findings. Statistical under power is a possibility 
given the small sample size (unweighted N = 262). Under-
reporting or misclassification of depression and CKD may 
have also occurred. In addition, our study did not adjust for 
potential off-label antidepressant use such as for sleep, appe-
tite stimulation, or pain. Information was also unavailable 
pertaining to duration and severity of CKD and depression, 
antidepressant dose, activities of daily living, and functional 
status. The possibility of reporting errors, coding errors, and 
interviewer effects should also be considered. Lastly, given 
the retrospective, cross-sectional study design, causal infer-
ences cannot be established.

Conclusions

In conclusion, depression treatment was recorded in 
approximately half of 2014–2015 US ambulatory care 
visits involving adults with CKD and depression. SSRIs 
were the most frequently prescribed antidepressant class. 
Geographic region, reason for visit, and number of medi-
cations prescribed during visits were significantly associ-
ated with depression treatment among adults with CKD 
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and depression. Future real-world, long-term studies should 
investigate health outcomes associated with depression treat-
ment in this population.
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