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Abstract

Several studies have reported that symptoms of anxiety and depres-
sion are significantly associated with diseases characterized by pain-
ful crises. However, there is little information about the psychological
aspects of recurrent painful episodes of renal stone disease. Our
objective was to evaluate the association of symptoms of anxiety,
depression and recurrent painful renal colic in a case-control study
involving 64 subjects (32 cases/32 controls) matched for age and sex.
Cases were outpatients with a confirmed diagnosis of nephrolithiasis
as per their case history, physical examination, image examination
and other laboratory exams. Patients had a history of at least two
episodes within a 3-year period, and were currently in an intercrisis
interval. The control group consisted of subjects seen at the Ophthal-
mology Outpatient Clinic of this University Hospital with only eye
refraction symptoms, and no other associated disease. Symptoms of
anxiety were evaluated by the State-Trait Anxiety Inventory and
symptoms of depression by the Beck Depression Inventory. Statisti-
cally significant differences were observed between patients with
nephrolithiasis and controls for anxiety state (P = 0.001), anxiety trait
(P = 0.005) and symptoms of depression (odds ratio = 3.74; 95%CI =
1.31-10.62). The Beck Depression Inventory showed 34.5% of re-
spondents with moderate and 6% with severe levels of depression.
There was a significant linear correlation between symptoms of
anxiety (P = 0.002) and depression (P < 0.001) and the number of
recurrent colic episodes (anxiety-state: P = 0.016 and anxiety-trait: P
< 0.001). These data suggest an association between recurrent renal
colic and symptoms of both anxiety and depression.
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Introduction

Recurrent stone formation in the urinary
tract is a common and important finding that
should be considered in clinical nephrology
practice (1). Recent international literature
data suggest rising incidence and prevalence
rates of renal lithiasis, reaching values from

10 to 15%. Studies show a high recurrence
rate involving about 70% of the patients
within 20 years after the first renal colic
episode and of 50% from 4 to 5 years after
the first episode (2). Many researchers have
reported the serious impact of stone forma-
tion (3) and a potential reduction in the el-
evated expense through kidney stone pre-
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vention programs (4,5).
Recent studies have disclosed a signifi-

cant association between diseases character-
ized by painful crisis and symptoms of anxi-
ety and/or depression (6-8). The latter are
largely responsible for physical limitations,
loss of functional roles and workdays, as
well as the frequent use of health services in
various countries on different continents (9,
10). However, there is a limited amount of
data in the literature regarding the associa-
tion of psychological factors with recurrent
painful renal stone formation (3,11-14).
Therefore, the present study was undertaken
to investigate the association between recur-
rent renal colic and symptoms of anxiety and
depression.

Material and Methods

Study design

This study investigated the association
of recurrent renal colic with symptoms of
depression and anxiety using a case-control
design. The study was approved by the Eth-
ics Committee of Universidade Federal de
São Paulo, São Paulo, SP, Brazil (protocol
No. 0843-03).

Study participants

A sequential sampling technique was used
to recruit 64 subjects (32 cases/32 controls)
matched for age and sex, during the period
from June to December 2003. Cases and
controls were recruited consecutively unless
a patient refused to participate, in which case
the next patient was selected from the same
clinic as a replacement. 1) Cases: 32 pa-
tients, 9 males, 23 females, mean age 43.8 ±
14.4 years (range: 21 to 69), were outpa-
tients with a diagnosis of nephrolithiasis
confirmed by nephrologists at the Outpa-
tient Clinic of the Nephrology Division of
this University Hospital, based on case his-
tory, clinical symptoms, image examination,

and blood/urinary laboratory routines.
Although diagnosis was confirmed by

subsidiary exams, the number of recurrent
renal colic episodes experienced since diag-
nosis was tabulated according to the patient’s
own description, without the use of further
laboratory exams for each recurrent nephritic
episode reported. Patients had a history of at
least two episodes within a 3-year period,
but were currently in an intercrisis interval.
Assessment was made after an interval of at
least 2 months following the last renal colic
episode, so that symptoms of anxiety and
depression that customarily appear during
these crises would not interfere with the final
scores. Exclusion criteria were: subjects in-
terviewed and examined for a clinical his-
tory of psychosis, mental deficiency, alco-
hol or drug abuse or a painful crisis not
related to renal stones (gastrointestinal dis-
orders, coronary heart disease, cancer) or
receiving drug therapy for anxiety, depres-
sion and/or any other psychiatric treatment,
or pregnant women. 2) Controls: 32 patients,
9 males, 23 females, mean age of 43.8 ± 14.8
years (range: 24 to 69), selected from pa-
tients seen at the Ophthalmology Outpatient
Clinic of this University Hospital with eye
refraction symptoms, and no associated dis-
ease.

Controls were selected consecutively us-
ing the same procedures as for the case
group. Exclusion criteria were the same,
though in addition these subjects exhibited
no renal disease.

Proceedings and instruments

After giving written informed consent to
participate in the study, cases and controls
completed a semi-structured questionnaire
for the collection of socio-demographic data.
Patients who refused to participate suffered
no penalty in the usual clinical treatment.
Trained interviewers not involved in routine
patient treatment conducted face-to-face in-
terviews. The questionnaire consisted of de-
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mographic information, present and past his-
tory of kidney stone disease, time of diagno-
sis, time of initial painful symptoms of renal
stone formation, and number of renal colic
recurrences, and socioeconomic information
using the “Escala da Associação Brasileira
dos Institutos de Pesquisas de Mercado”
(The Brazilian Association of Market Re-
search Institutes Scale, ABIPEME) (15). The
questionnaires were then applied to assess
symptoms of anxiety and depression.

Symptoms of anxiety were assessed by
the State-Trait Anxiety Inventory (STAI)
(16) and symptoms of depression were evalu-
ated by a Portuguese version of Beck’s De-
pression Inventory (BDI) (17).

The STAI was developed and validated
by Spielberger et al. and a Brazilian version
of the instrument was provided by Biaggio
et al. (16). This inventory measures two
different concepts of anxiety: state and trait
anxiety. State anxiety (A-State) is a transient
emotional state or a condition of the human
body characterized by unpleasant feelings
of conscious tension and by increased activ-
ity of the autonomic nervous system. Trait
anxiety (A-Trait) refers to stable individual
differences related to anxiety, that is, differ-
ent tendencies to react to certain threatening
situations that increase the intensity of state
anxiety (16). The A-Trait scale consists of
20 statements requiring that subjects de-
scribe how they often feel. The A-State scale
also consists of 20 statements, but the in-
structions require subjects to show how they
feel at certain times. Each question is evalu-
ated on a 4-point scale ranging from 1 to 4.
The scores were calculated using an instruc-
tion manual provided by the Centro Editor
de Psicologia Aplicada (CEPA). The pos-
sible total STAI scores range from a mini-
mum of 20 to a maximum of 80 for the A-
Trait and A-State subscales. To facilitate
interpretation and allow a qualitative analy-
sis of the gross results, percentile scores
were used from the gross scores of a popula-
tion of high-school students in Rio de Janei-

ro. Therefore, each gross score obtained in
the present sample was replaced by the per-
centile corresponding to the reference popu-
lation of the same sex as the patient. This
reference population was selected due to an
educational level similar to that of the study
sample.

The values for a percentile distribution
range from a minimum of 1 to a maximum of
99. Percentiles below 10 are classified as
“Low State of Anxiety”, percentiles from 11
to 95 are classified as “Individual adequately
controls anxiogenic feelings, without pre-
senting obvious signs of an Anxiety State”
and percentiles above 95 are classified as
“High State of Anxiety”.

The BDI was first created by Beck, Ward,
Mendelson, Mock and Erbaugh and revised
by Beck, Rush, Shaw and Emery (18). Cunha
(17) translated and adapted the instrument to
Brazil. The questionnaire consists of 21 ques-
tions. Each question is evaluated on a scale
of 4 points, with those from 0 to 4 corre-
sponding to increasing symptom severity. A
total score is obtained by adding all the
scores on the questionnaire. Scores can range
from 0 to 63. For the classification of the
intensity of symptoms of depression based
on the BDI scores we used the cut-off points
proposed in the Manual of the Portuguese
version “Escalas Beck” (17), which estab-
lishes that the degree of symptoms of de-
pression can be imputed from test scores:
minimum 0-11, mild 12-19, moderate 20-
35, and severe 36-63. Patients with BDI
scores ≥12 were considered to be positive
for symptoms of depression.

Statistical analysis

The categorical variable was examined
for absolute and relative frequencies (%),
while the mean, standard deviation, average,
maximum and minimum values were calcu-
lated for quantitative variables. Spearman’s
correlation test was used to correlate the
number of colic episodes with total STAI
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and BDI scores, time since disease onset and
number of colic episodes. The Mann-Whit-
ney non-parametric test was used to com-
pare pools of independent samples. The dis-
tribution of the patients based on the BDI
classification was compared using the chi-
square test, with the odds ratio and the re-
spective 95% confidence interval. Statistical
significance was considered at P < 0.05.

Results

Sixty-four individuals were analyzed (32
cases/32 controls). Only 3% of the patients
initially selected as cases did not participate
in this study because they had finished the
consultation and were unable to wait to be
interviewed. Forty-six patients were Cauca-
sians (26 cases and 20 controls) and 18 were
non-Caucasians (6 cases and 12 controls).
Forty-seven (24 cases and 23 controls) had
more than 4 years of schooling and the oth-
ers had less than that. Of the patients with
lithiasis, 21 were married, 10 were single
and 1 was divorced. Fifteen control indi-
viduals were married, 9 were single, 7 di-
vorced, and 1 was a widower. The mean time
since diagnosis of lithiasis by medical spe-
cialists was 8.5 years and during these years
there had been an average of 3 renal colic
episodes. Table 1 shows mean STAI scores
(Trait and State) and BDI scores for both

groups. The Mann-Whitney test was applied
to compare the samples. Results showed a
statistically significant difference between
groups for anxiety-state (P = 0.001), anxi-
ety-trait (P = 0.005) and BDI (P = 0.009).

Although the distribution of lithiasis pa-
tients and control groups, as regards anxi-
ety-state classification, did not show a statis-
tically significant difference (P = 0.061), the
lithiasis group tended to have a lower pro-
portion (0%) individuals presenting a low
anxiety state than the control group (12.5%).
There was a statistically significant differ-
ence between groups for the distribution of
anxiety-trait classification (P = 0.021), espe-
cially for a high state of anxiety with a
greater proportion of patients from the lithi-
asis group (18.8%) compared to the control
group (3.1%).

Six of 32 (18.8%) patients with lithiasis
had mild symptoms of depression, 11/32
(34.4%) symptoms of moderate depression
and 2/32 (6.2%) symptoms of severe depres-
sion. In the control group, 6/32 (18.8%)
showed mild and 3/32 (9.4%) moderate
symptoms of depression. None of the con-
trol subjects showed a severe level of symp-
toms of depression (Mann-Whitney, P =
0.004). Table 2 shows the presence of symp-
toms of depression according to BDI scores
(BDI ≥12) for patients with lithiasis com-
pared to control subjects. The probability of
symptoms of depression was 3.74 times
higher in patients with lithiasis than in pa-
tients without the condition (OR = 3.74,
95%CI = 1.31-10.62). The linear correlation
between symptoms of anxiety and the num-
ber of colic episodes showed statistical sig-
nificance (r = 0.54, P = 0.002). A similar
correlation was observed between symptoms
of anxiety-trait and the number of colic epi-
sodes (r = 0.52, P = 0.002). A positive linear
correlation (r = 0.60, P < 0.001) was found
between symptoms of depression and the
number of colic episodes. No statistically
significant gender effects were observed for
anxiety-state and anxiety-trait or for scores

Table 1. State-Trait Anxiety Inventory and Beck Depression Inventory scores for
patients with recurrent renal colic (N = 32) and control subjects (N = 32).

 Mean   SD Median Minimum Maximum

State-Anxiety
Cases* 66.2 26.4 74 13 99
Controls 40.7 27.1 32 4 99

Trait-Anxiety
Cases* 67.3 30.0 75 10 99
Controls 46.4 28.7 40 0 99

Depression
Cases* 16.8 11.0 15 1 41
Controls 9.6 5.9 8 0 22

*P < 0.05 compared to control (Mann-Whitney test).
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of symptoms of depression and depression
levels. Age also did not influence scores. We
also investigated the correlation between the
time of diagnosis and the presence of symp-
toms of anxiety or depression. However, no
significant differences were found. There
was a correlation between time of diagnosis
and the number of episodes of renal colic
symptoms (r = 0.46, P = 0.008).

Discussion

The present results indicate that symp-
toms of anxiety and depression are more
frequent in subjects with recurrent renal colic
than in controls. In addition, these symp-
toms are correlated with the number of pain-
ful crises.

There are few studies in the international
literature reporting the association between
symptoms of anxiety and recurrent painful
renal lithiasis episodes. Only Brown (13,14)
focused on evaluating such an association,
but in a different clinical situation, i.e., study-
ing patients with recurrent lithiasis before
and after procedures to remove kidney stones.
The patients showed significantly lower
symptoms of anxiety after surgery (13,14).
In this study, the presence of symptoms of
depression was observed in 59% of the sub-
jects and a significant correlation between
the number of recurrent painful episodes and
symptoms of depression was observed.

Community studies investigating depres-
sion have consistently shown a higher fre-
quency in women than men with a propor-
tion of 2:1 (19). However, the present study
revealed that gender bias regarding symp-
toms of depression disappears in the pres-
ence of recurrent renal lithiasis. In addition,
the study revealed much higher values for
symptoms of depression than in other com-
munities (19).

In the present study, statistical analysis
showed no significant differences related to
gender, age or diagnosis for patients with
lithiasis or control subjects for either symp-

toms of depression or anxiety scores. How-
ever, the present findings revealed an asso-
ciation between symptoms of anxiety, symp-
toms of depression, recurrent renal colic
episodes, and time of illness, strengthening
the importance of identifying and treating
co-morbidity, since the physical and psy-
chological suffering of these patients can
cause complications that increase the direct
and indirect costs of this disease (9). Thus,
we stress the finding that subjects with long-
term evolution and a large number of recur-
rent renal colic episodes can be at greater
risk for symptoms of depression and anxi-
ety. We cannot rule out the hypothesis that
the increased risk of depression and anxiety
with time of illness could also be a result of
increased chances of exposure to vital stress-
ing events.

To our knowledge, this is the first study
designed to investigate symptoms of anxiety
and depression and painful recurrent renal
colics. However, we would like to raise some
caveats. First, the patients studied were pre-
dominantly females, though nephrolithiasis
is more common in men according to the
literature. However, we would like to point
out that, according to our verification of the
lithiasis data for the Nephrology Outpatient
Clinic of the university where these cases
were selected, of 1074 cases that are actively
being followed through outpatient visits, 604
(56%) are women and 470 (43%) are men.
As a result, women had a greater chance of
being selected, in that our selection was

Table 2. Beck Depression Inventory (BDI) scores
for patients with lithiasis (N = 32) compared to
control subjects (N = 32).

BDI Cases Controls

N (%) N (%)

Negative (BDI ≤11) 13 (40.6%) 23 (71.9%)
Positive (BDI ≥12) 19 (59.4%) 9 (28.1%)
Total 32 (100%) 32 (100%)

P = 0.009. Odds ratio = 3.74; 95%CI = 1.31-10.62.
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done sequentially. All of the patients under
treatment at this clinic in the last 3 years,
with clinical evolution recorded on charts by
nephrologists, had the same chance of being
included in the sample.

A second observation concerns the evalu-
ation of the illness period. It should be pointed
out that our study focused on medium- to
long-term cases and not emergencies, still
without recurrence, in that we worked in a
prevention and treatment program for chronic
cases. Since recurrence is frequent and there
is high co-morbidity with symptoms of anxi-
ety and depression, we believe that clinical
attention should be focused on diagnosing
and treating this co-morbidity in these cases.

A third issue concerns control group se-
lection. Group selection is always very com-
plex in case-control studies and there are no
completely satisfactory options. Our control
group consisted of subjects with eye refrac-
tive complaints without diseases of the uri-
nary tract or other diseases. In addition, they
were users of the same hospital complex and
were of a similar socio-economic level. How-
ever, other studies in this area may use an-
other methodological strategy to approach
the control patients. Groups of patients with
kidney stones without pain or kidney stones

without recurrence could be alternatives for
other studies, representing an additional con-
trol group.

Since a possible association of physical
illness with symptoms of anxiety and de-
pression was found in the present study, we
should again emphasize the importance of
making sure that diagnosis is not restricted
to a patient’s physical disease, but rather
includes psychological aspects. Many spe-
cialists feel that this would greatly contri-
bute to success in terms of both therapy and
patient-doctor relationship.

Alhough the data obtained suggest a sig-
nificant co-occurrence of symptoms of anxi-
ety and depression in lithiasis patients with
recurrent colic episodes, further studies on
different populations and with larger samples
are required to corroborate our findings.
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