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EDITORIALDOI: 10.1590/1516-3180.2018.1365231018

Perspectives and relevance of evidence-based medicine in Brazil* 
Álvaro Nagib AtallahI, José Luiz Gomes do AmaralII 

Scarcity of resources and their inefficient use form the basis of the difficulties of the 
Brazilian healthcare system. Practical application of evidence-based medicine (EBM) is 
grounded in identifying the best scientific evidence regarding the efficacy, effectiveness, 
efficiency and safety of every intervention, whether it is of diagnostic, therapeutic or pre-
ventive nature. Efficiency refers to doing more technically with fewer resources; efficacy 
refers to doing this under ideal conditions; and effectiveness refers to doing this in con-
texts that take into account patients’ real conditions and their circumstances. In turn, safety 
requires proper proof and assurance that every decision will bring more benefit than harm 
to individuals and to society.

There is absolutely no doubt that the impact of EBM has improved efficiency within the 
field of healthcare worldwide. In Brazil too, adoption of the concepts of EBM by the Ministry of 
Health has been shown to avoid waste, of the order of tens of billions of reais, and has brought 
major benefits for the population.1,2 Moreover, this movement has contributed greatly towards the 
development of basic research and research applied to clinical medicine. This has been translated 
into better results from finite investments in scientific investigations in the field of healthcare. 
This must not remain unnoticed within Brazilian research funding agencies.

It is therefore of paramount importance to stimulate teaching of EBM within undergradu-
ate courses within the field of healthcare. In Brazil, fewer than 20% of medical schools include 
EBM among the concepts forming part of the curriculum!3 It is rare for medical schools to have 
a sector for EBM, yet this is fundamental for its propagation and implementation. EBM has 
immense value for constructing critical awareness regarding healthcare interventions in the 
initial phases of the course, such that students will gain the ability to better analyze scientific 
communications, whether these are in published data or at congresses in which they partici-
pate. From the time when students start to do research, they will incorporate the fundamen-
tals of EBM into a wide variety of fields of healthcare and will translate their knowledge into 
technical production.

Furthermore, over the last few years, hundreds of postgraduate students of EBM have 
earned their degrees in Brazil. These professionals comprise not only doctors but also psy-
chologists, nurses, dentists, physiotherapists, librarians, journalists, lawyers, prosecutors, biol-
ogists, pharmacists, speech therapists and many others. In our setting, we now have a critical 
mass with the capacity to start to disseminate this culture and equip our teaching institutions. 
We need to move forward in this regard, given the potential benefits of EBM for improving 
our social structure.

Technology and innovation are the buzzwords today. However, there is a need for careful 
analysis on the proof (or evidence), to demonstrate that incorporation of these technologies 
and innovations is efficient and safe. Rationality in acquiring new technologies is a fundamental 
premise, particularly when application of public resources is involved. 

For more than two decades, the São Paulo Medical Association (Associação Paulista de 
Medicina) has focused its attention on EBM. It has striven towards consolidating the culture 
that this movement represents, and has done so not only for the benefit of Brazilian medicine 
but also, above all, to ensure full rights to quality healthcare for our population, in other words, 
evidence-based healthcare rights and implementation.
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ORIGINAL ARTICLEDOI: 10.1590/1516-3180.2018.0197030718

Characteristics of total laparoscopic hysterectomy among 
women with or without previous cesarean section: 
retrospective analysis 
Nadiye KorogluI, Berna Aslan CetinII, Gokce TuranIII, Gonca Yetkin YıldırımIV, Aysu AkcaV, Ali GedikbasiVI

INTRODUCTION
Hysterectomy is one of the most commonly performed gynecological operations. It is car-
ried out because of a variety of indications, such as presence of dysfunctional uterine bleeding, 
myoma uteri, adenomyosis and adnexal mass. Hysterectomy can be performed using abdomi-
nal, vaginal, laparoscopic or robotic methods. According to the results from a study performed 
in the United States, the incidence rates for hysterectomies using abdominal, vaginal and lapa-
roscopic methods are 66%, 22% and 12%, respectively.1 

There is still no consensus on which of these approaches is the optimum surgical method 
for hysterectomy. Abdominal hysterectomy is the most frequently performed approach, but cur-
rent clinical practice mandates that, when appropriate, the surgical method should be vaginal 
rather than abdominal, since the former is associated with better outcomes and lower compli-
cation rates. Moreover, when vaginal hysterectomy is not feasible or not indicated, the surgi-
cal method should be laparoscopic, because total laparoscopic hysterectomy (TLH) provides 
a faster return to normal activity, shorter hospital stays, lower intraoperative bleeding and 
fewer wound infections, compared with abdominal hysterectomy. However, longer operating 
times and higher incidence of urinary system damage are seen in laparoscopic hysterectomies.2 

Because of the gradually increasing rates of cesarean sections (CSs) over the last two 
decades, the number of hysterectomized patients with previous CS has increased. In a recent 
review article, previously performed CSs were demonstrated to be an important risk factor 
for lower urinary tract injuries, and the recommendation that abdominal hysterectomy might 
be preferable for these patients was emphasized.3 TLH may be technically difficult in patients 
with previous CSs, due to surgical adhesions, and is associated with a higher risk of periop-
erative complications.4 
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ABSTRACT
BACKGROUND: The number of hysterectomized patients with previous cesarean sections (CSs) has in-
creased due to increasing CS rates. A previous history of CS has been demonstrated to be an important risk 
factor for major complications in total laparoscopic hysterectomy. The aim here was to evaluate the major 
complications and safety of TLH in patients with previous CS. 
DESIGN AND SETTING: Retrospective analysis in a tertiary-level center. 
METHODS: The medical records of 504  total laparoscopic hysterectomy patients operated between May 
2013 and May 2017 were reviewed retrospectively. Data on age, parity, surgical indications, duration of op-
eration, length of hospital stay, histopathological diagnosis and major intra and postoperative complica-
tions were gathered. The patients were categorized into two groups according to their CS history, namely 
those with and those without previous CS. Major complications were defined as the presence of lower 
urinary tract injury (bladder or ureter injury), enterotomy/colostomy, bowel serosal injury or vascular injury. 
RESULTS: There was no difference between the groups in terms of parity, duration of operation, hos-
pital stay or pre and postoperative hemoglobin levels. The conversion rates to laparotomy in the pre-
vious CS and no CS groups were 2% and 1.7%, respectively. The rates of major complications in the 
previous CS and no CS groups were 5% and 1.3%, respectively, and these results did not differ signifi-
cantly (P > 0.05). 
CONCLUSION: TLH could be performed safely in the previous CS group, since the complication rate was 
not different from that of the patients without previous CS. 
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OBJECTIVES
To identify the characteristics of women undergoing total lapa-
roscopic hysterectomy, and the frequency of peri and postoper-
ative complications, comparing those with or without previous 
cesarean section. 

METHODS

Study design, setting and participants
This was a retrospective analysis that included all patients who 
had undergone TLH in our hospital between May 2013 and 
May 2017. The medical records of 695 patients who underwent 
TLH were reviewed. Among these patients, 150 were excluded 
because of occurrences of tubo-ovarian abscess, endometri-
osis, pelvic tuberculosis, pelvic organ prolapses, history of 
previous abdominal surgeries or gynecological malignan-
cies. Another 40 cases were excluded because of insufficient 
data in the medical records. The study was approved by the 
local ethics committee (date: July 31, 2017; approval number: 
2017-08-26). 

The patients were classified into two groups according to 
whether or not they had previously undergone CS. Based on 
their history of CSs, the patients’ medical records were com-
pared with regard to age, parity, body mass index, surgical indi-
cations, duration of operation, length of hospital stay and major 
intra and postoperative complications. Major complications were 
defined as the presence of lower urinary tract injury (bladder 
or ureter injury), enterotomy/colostomy, bowel serosal injury 
or vascular injury. 

Statistical analysis
The statistical analyses were performed using the Statistical 
Package for the Social Sciences, version 20 (SPSS Inc.). The chi-
square and Student’s t tests were used for statistical comparisons. 
P < 0.05 was considered statistically significant.

RESULTS
This study was completed with 505 patients. Using Yada-
Hashimato’s study as a guide, a power analysis was performed 
and a total sample size of 500 was estimated as required to obtain 
a power of 80% for difference between two independent groups 
(0.4 effect size and 0.05 α error). 

All the patients were hospitalized one day before the operation 
and underwent bowel preparation with liquid enema, overnight 
before the surgery. Fluid intake was withheld for at least eight hours 
before the surgery. All the patients were catheterized through the 
urethral route before the surgery was undertaken, and the cathe-
ters were removed on the first postoperative day. The duration of 

the operation was defined as the time that elapsed from the induc-
tion of anesthesia to its termination.

In all cases that underwent TLH, the standard surgical tech-
nique was used. In most of the patients, a primary trocar with a 
caliber of 10 mm was directly inserted through the umbilicus or 
supraumbilical region, according to the size of the uterus. In sit-
uations of failure of access with the primary trocar, an open tech-
nique was used. In addition, a total of three accessory trocars with 
a caliber of 5 mm were inserted suprapubically through the midline 
and at points on the left and right sides of the midline. 

The round ligaments were cauterized and cut bilaterally. 
The infundibulopelvic ligament was cauterized, and it was then 
cut in cases requiring oophorectomy. In contrast, in patients 
whose ovaries would be spared, the utero-ovarian ligaments 
were cauterized and cut. Bilateral salpingectomy was performed. 
The anterior and posterior peritoneum was opened. The blad-
der was dissected, beginning from the left lateral aspect, and 
was pushed downward. 

After these steps, the uterine arteries were skeletonized and 
cauterized bilaterally. The vaginal manipulator was retracted to 
identify the cervicovaginal junction. Colpotomy was performed 
on the rim of the Clermont-Ferrand uterine manipulator, using a 
monopolar cautery, and the specimen was removed by means of 
the vaginal route. Finally, the vaginal vault was closed laparoscop-
ically using a barbed no. 2 suture in all cases. 

The TLH procedure was performed by eight surgeons who 
had laparoscopic training certificates or who had performed an 
average of 30 cases with an experienced surgeon.

It was found that the cases with a history of CS were signifi-
cantly younger than the cases without previous CS (P = 0.01). Apart 
from the patients’ ages, the clinical characteristics of the groups 
were comparable (Table 1). Body mass index, parity, surgical indi-
cations, duration of operation and duration of hospitalization were 
similar between the groups. 67% of the patients with previous 
CS had undergone one CS, 25% had undergone two CSs and 8% 
had undergone three CSs. Uterine myoma was the most frequent 
indication for surgery in both groups; other indications and their 
frequencies are shown in Table 2. No difference between the two 

No CS
(n = 446)

Previous CS
(n = 59)

P-value

Age (years) 49 ± 6.3 46.8 ± 5.5 0.015
Gravida (n) 4.3 ± 2.5 4.2 ± 2.6 0.753
Parity (n) 3.5 ± 2.1 3.4 ± 2.2 0.825
Body mass index (kg/m2) 31.7 ± 5.2 32.7 ± 5.7 0.220
Preoperative hemoglobin (g/dl) 11.5 ± 1.6 11.7 ± 1.5 0.331
Postoperative hemoglobin (g/dl) 10.5 ± 1.5 9.9 ± 1.2 0.785

Table 1. Clinical characteristics of patients with no cesarean 
section (CS) and previous CS

Data are expressed as mean (± standard deviation).
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groups was detected in terms of major complications (Table 2). 
In the multivariate logistic regression analysis, the effect of age on 
complications was not statistically significant (P = 0.36; RR: 1.03; 
95% CI 0.96-1.11).

During TLH, the conversion rates to laparotomy in the previ-
ous CS and no CS groups were 2% and 1.7%, respectively. The rates 
of major complications in the previous CS and no CS groups were 
0.16% (n = 6) and 1.21% (n = 3), respectively, and these rates did 
not differ significantly between the groups (P > 0.05). 

In the no CS group, one case of bladder injury, three of 
bowel injury and two of major vessel injury occurred. In two 
patients, small retroperitoneal hematomas were observed. Since 
these were of limited extent, expectant management was imple-
mented. A 3-cm bladder injury defect was repaired laparoscop-
ically. One case of ileum injury, probably due to direct trocar 
insertion, was detected on the third postoperative day and was 
treated by means of ileostomy. One case of bowel injury in the 
rectosigmoid area was detected on the third postoperative day 
and primary repair was performed. One case of bowel injury in 
the serosa of the rectosigmoid area was detected intraoperatively 
and was sutured. In the previous CS group, one case of bladder 
injury, one of ureter injury and one of bowel injury occurred. 
One case of bowel injury on the serosal surface of the recto-
sigmoid colon that was detected intraoperatively was repaired 
by means of laparoscopic suturing. In addition, a 2-cm bladder 
injury defect was sutured laparoscopically. One case of ureteral 
injury was treated by means of double J stent insertion. No vag-
inal cuff dehiscence occurred in either group.

DISCUSSION
Many surgeons consider that previous experience of CS increases 
the incidence of complications relating to hysterectomy. Since 
TLH allows improved exploration and an opportunity for more 
delicate dissection, we evaluated the reliability and safety of 
TLH in patients who had previously undergone CSs. We did not 
find any significant difference in terms of major complications 
between the CS and no CS groups. The results from this study 
demonstrated that TLH is not a risk factor regarding major com-
plications or lower urinary system injuries in cases with a history 
of CS. In cases with a history of CS, TLH may be performed safely 
and the complications that may occur, especially those relating to 
lower urinary system injuries that are managed intraoperatively, 
are not associated with long-term morbidities. 

Moreover, patients in the previous CS group were significantly 
younger than the cases without CS. This finding is consistent with 
the results from previous studies.5,6 However, this age difference 
did not have any impact on complication rates, after adjustment 
for age in the statistical analysis. 

According to the results from an analysis on surgical data 
conducted in the United States in 2010, the incidence rates for 
abdominal, laparoscopic and robot-assisted hysterectomy were 
reported as 65%, 16% and 17%, respectively.7 In suitable cases, 
the minimally invasive vaginal or laparoscopic approach should 
be preferred, considering the advantages of these approaches over 
abdominal hysterectomy.8 The choice of the route for hysterectomy 
is affected by many conditions, such as the size and configuration 
of the uterus and vagina, ease of accessibility (e.g. in situations of 
descensus or pelvic adhesions), presence of an extrauterine dis-
ease, need for additional surgery, surgeon’s experience and clinic’s 
technical facilities.9,10

No difference between the two groups in this study was 
observed in terms of major complications (CS group, 5.1%; 
no CS group, 1.3%). The prevalence rates for bowel injury were 
0.6% and 1.7% of the cases with and without previous CS, respec-
tively. In two cases, an intraoperatively detected serosal defect 
was treated by means of primary suturing, via the laparoscopic 
approach. In one case, a serosal defect was closed as a primary 
procedure on postoperative day 3. One case of an ileal defect that 
was thought to be related to the direct trocar access was detected 
on postoperative day 3 and repaired with ileostomy. 

Most of the major vessel and bowel injuries occurred during 
intra-abdominal access using a Veress needle or primary trocars.6,7 
Although the risk of bowel injury is less than 0.5%, it needs to be 
borne in mind that if the small bowel is damaged and this is not 
observed early enough, this condition can increase mortality rates.9 
The conversion rates to laparotomy in the previous CS and no CS 
groups were 2% and 1.7%, respectively. The factors that affected 
conversion to laparotomy included a large uterus that hindered 

No CS
(n = 446)

Previous CS
(n = 59)

P-value

Type of surgery (n, %)
TLH 225 (50.4) 33 (55.9)

0.428
TLH + BSO 221 (49.6) 26 (44.1)

Indications (n, %) 0.662
Myoma uteri
Abnormal bleeding
Endometrial hyperplasia
Others 

270 (60.5)
84 (18.8)
52 (11.7)

40 (9)

34 (57.6)
14 (23.7)
8 (13.6)
3 (5.1)

0.668
0.372
0.672
0.375

Duration of operation (min) 184.8 ± 52.9 183.7 ± 59.7 0.880
Hospital stay (day) 2.7 ± 1.9 2.7 ± 1.2 0.969
Major complications (n, %)

Bladder injury
Ureter injury
Bowel injury
Vessel injury

6 (1.3)
1 (0.2)

0
3 (0.6)
2 (0.5)

3 (5.0)
1 (1.7)
1 (1.7)
1 (1.7)

0

0.218
0.220
0.117
0.393
0.606

Conversion to laparotomy 9 (2.0) 1 (1.7) 0.669

Table 2. Surgical outcomes relating to TLH among patients 
with no cesarean section (CS) and previous CS

Data are expressed as mean (± standard deviation) or proportions; 
TLH = total laparoscopic hysterectomy; BSO = bilateral salpingo-
oophorectomy. 

mbritto
Realce
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direct vision, laterally located myomas complicating the access to 
the uterine vessels and previous abdominopelvic surgery.11

It is known that previous pelvic surgery may impair the nor-
mal anatomy through effacement of the surgical planes. In CSs, 
adhesions that form between the bladder and uterus complicate 
dissection during mobilization of the bladder away from the uterus. 
In cases with previous CS, surgeons often refrain from performing 
vaginal and laparoscopic hysterectomies for fear of increasing the 
complication rates.12,13 In a recent cohort study, it was revealed that 
patients with a history of CS carried a greater risk of hysterectomies 
over the long term. Moreover, compared with patients who have 
given birth via vaginal delivery, those with a history of CS more 
frequently require reoperation after hysterectomy, since they have 
higher rates of peri and postoperative complications.14 

A history of CS is the most frequently encountered risk factor 
for bladder injuries.15 The prevalence of bladder injuries has been 
reported to range between 0.7% and 1.5% among patients who have 
undergone TLH.6,16 In our study, bladder injury was only seen in 
one patient (1.7%), who had a previous history of CS, and no sta-
tistically significant difference was detected in comparison with 
those without previous CS. This case of bladder injury was detected 
intraoperatively and repaired laparoscopically. In cases with TLH, 
the prevalence of ureteral injuries ranges between 0.04% and 0.70%, 
representing one-third of the prevalence rate of bladder injuries.17,18 

Ureteral injuries may be related to the use of electrosurgery 
for tissue dissection and hemostasis during laparoscopic interven-
tions.14 In our study, ureteral injury was detected in one patient 
in the CS group, while it was not observed in the no CS group. 
In this case of ureteral injury, ureteral stricture developed second-
arily to thermal injury, which was treated through implantation 
of a double J stent that was left in situ for three months, and no 
additional surgery was required. 

This study had some important limitations. These included its 
retrospective design and inadequate number of cases in the CS group 
for evaluation of the rarely seen complications. Since TLHs were per-
formed by more than one surgeon, surgical performance bias might 
be another limitation of the study. A further limitation was that we 
did not analyze intraoperative complications according to the level 
of surgeon training or the surgical case volume performed by the 
surgeons. In addition, yet another limitation was that we did not 
evaluate the effect of the number of CSs on the complication rates. 

CONCLUSION
TLH can be performed safely in cases with a history of CSs, 
since major complication rates were not different from that of 
the patients without previous CS. Moreover, major complica-
tion rates, duration of operation, blood loss, postoperative hospi-
tal stays and conversion rate to laparotomy did not differ signifi-
cantly between patients with and without CS. 
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ABSTRACT
BACKGROUND: Praxis impairment may be one of the first symptoms manifested in dementia, primarily in 
cortical dementia. The Cambridge Cognitive Examination (CAMCOG) evaluates praxis, but little is known 
about the accuracy of CAMCOG for diagnosing dementia. The aims here were to investigate the accuracy 
of praxis and its subitems in CAMCOG (constructive, ideomotor and ideational subitems) for diagnosing 
Alzheimer’s disease (AD) among elderly patients. 
DESIGN AND SETTING: Cross-sectional study on community-dwelling elderly people. 
METHODS: 158 elderly patients were evaluated. CAMCOG, Mini-Mental State Examination and Pfeffer 
Functional Activities Questionnaire were used. ROC curve analysis was used to establish cutoff points. 
RESULTS: The total scores for praxis and the constructive subitem presented significant differences 
(P < 0.0001) between healthy elderly people and AD patients. Stage of dementia (clinical dementia rating, 
CDR = 0, 1 and 2) showed that total and constructive praxis can be used to classify the stages of demen-
tia (mild and moderate cases), i.e. constructive praxis classified 88% of the patients with mild dementia 
(P < 0.0001) while total praxis classified 56% with moderate dementia. Comparison of normal controls 
(NC) and mild dementia cases showed specificity of 71% and sensitivity of 88% (AUC = 0.88; P < 0.0001).
CONCLUSION: Some praxis subtests can have higher predictive diagnostic value for detecting Alzheimer’s 
disease in mild stages (total praxis AUC = 0.858; P < 0.0001; constructive AUC = 0.972; P < 0.0001). Con-
structive praxis as measured using CAMCOG may contribute towards diagnosing dementia, because oc-
currence of impairment of praxis may help in recognizing an evolving dementia syndrome. 

INTRODUCTION
The structured interview of the Cambridge Examination for Mental Disorders of the Elderly 
(CAMDEX)1 is widely used by Brazilian professionals and has been validated by Bottino et al. for 
the Portuguese language.2 Its cognitive tasks are called the Cambridge Cognitive Examination 
(CAMCOG) and evaluate several functions, such as memory, praxis, attention, orientation, per-
ception, language and others.1 Aprahamian et al.3 and Nunes et al.4 (2008) found similar data 
regarding the accuracy of diagnostic investigation of dementia using CAMCOG. Sensitivity 
and specificity, respectively, were 100% and 95%. Even the reduced version of the cognitive bat-
tery, with only half of the items (CAMCOG-R), showed 98% sensitivity and 100% specificity for 
diagnosing Alzheimer’s disease (AD). In addition to use of CAMCOG for investigation of clini-
cal conditions, Paradela et al.5 described its applicability in the context of epidemiological inves-
tigation. These authors pointed out the reliability of the total CAMCOG score: the patients were 
reassessed over a period of time and, even at different stages of dementia, the reliability of this 
score was maintained after analysis on internal consistency. 

The relevance of praxis tasks as a form of reliable screening in relation to subcortical 
dementia such as major vascular neurocognitive disorder has been well documented in the 
literature.6-9 Evaluation of praxis in cases of subcortical dementia is important because this 
may demonstrate impairment in relation to execution of the tests; for example, through 
drawings (constructive task), gestures (ideational task) or a sequence of tasks (ideomo-
tor task). This impairment is often inversely proportional to subcortical cerebral injury, 
thus allowing clinicians to provide a more accurate prognosis for cognitive decline and 
functional impairment.8-12
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In 1920, Lipeman studied 84 patients who suffered strokes 
and discovered that, in addition to aphasia, the patients also had 
impairments of motor skills such as debilitated copying and imi-
tative gestures.13 Moreover, regarding more precise aspects of 
the diagnosis, CAMCOG has contributed towards evaluation 
of total praxis and its subitems through showing the relevance 
of some studies that have indicated that impairment of praxis 
abilities confirms that there is a risk of rapid evolution to severe 
cases of dementia.10,14 

OBJECTIVE
The objective of the present study was to investigate the accuracy 
of the praxis test of CAMCOG for diagnosing Alzheimer’s dis-
ease among elderly people.

METHODS

Study design
This cross-sectional study was conducted in the city of Jundiaí, 
state of São Paulo. It was previously approved by the local institu-
tional ethics committee (CEP number 853.742 and CAAEE num-
ber 34669514.0.000.5435) on January 1, 2015. All procedures 
were implemented in accordance with the Helsinki Declaration.

Participants 
The size of a representative sample was calculated as at least 101 
participants (more details can be obtained in Fiel).15 Patients of 
both sexes, over 60 years of age, were evaluated. The initial sam-
ple comprised 237 elderly people, i.e. all the consecutive patients 
admitted between 2015 and 2017), who underwent anamnesis and 
neuropsychological evaluation. After the exclusion criteria had 
been applied, the study population comprised 158 participants. 
The following inclusion criteria were used: the participants needed 
to be men and women over 60 years of age, with one year of school-
ing or more; needed to have given their consent to voluntarily par-
ticipate in the study; and needed to have signed the informed con-
sent form.

In previous studies, the following exclusion criteria were 
adopted: presence of severe dementia (clinical dementia rating 
≥ 3); history of stroke (according to magnetic resonance imag-
ing examination); paralysis in both hands; depressive symptoms 
(scores ≥ 5 points on the Geriatric Depression Scale);16 walking 
using short steps; tremors and muscle rigidity that might sug-
gest Parkinsonism; major tremors; visual and auditory difficul-
ties; and neuropsychological reports of not being able to read and 
write (illiteracy).

AD participants were diagnosed with major neurocognitive 
disorder due to Alzheimer’s disease in accordance with DSM-517 
and NIA-AAW.18

Praxis evaluation from CAMCOG
The CAMCOG cognitive battery was inserted as part of the 
CAMDEX investigation of mental disorders.2 CAMCOG has 
67 cognitive items divided into subitems of memory, language, 
praxis, abstract thinking, calculus, attention, orientation, percep-
tion and gnosis.1,2 Application of the CAMCOG battery includes 
the Mini-Mental State Examination screening test. 

CAMCOG evaluates three forms of praxis: constructive, ide-
ational and ideomotor. In the constructive form of praxis, copies 
of figures such as a house in 3D and a pentagon are evaluated. 
In the ideomotor form of praxis, patients need to be able to per-
form learned tasks when receiving certain objects, for example, 
picking up a piece of paper and putting it inside an envelope. In the 
ideational form of praxis, patients need to be able to perform tasks 
in the correct order, such as making a “good-bye” movement with 
one hand or tying shoelaces.19,20 

In this study, we used the CAMDEX structured interview sub-
items of the CAMCOG cognitive sections. These evaluate praxis 
by comparing the performance of elderly people with a diagnosis 
of AD with that of healthy elderly people (CG). The CAMCOG 
subitems for evaluating praxis were analyzed separately. These 
subitems were the following: 
• Constructive praxis, in which the patient is asked to copy fig-

ures depicting a pentagon (1 point), a spiral (1 point), a house 
in 3D (1 point) and a clock (3 points). The total score for this 
subitem is 6 points; 

• Ideational praxis, in which the patient is asked to place a paper 
inside an envelope (1 point);

• Ideomotor praxis, in which the patient is asked to follow the 
examiner’s commands. Three gestures are requested through 
these verbal commands, and the patient needs to be able to 
make the correct movements for them: a “goodbye” gesture; a 
movement of the fingers to indicate the action of cutting with 
a pair of scissors; and a gesture to show brushing the teeth 
(total score 5 points).

The total score possible for the praxis items was 12 points and 
a low score indicated impairment (apraxia).

Data collection
All the cognitive tests were performed in a single session, last-
ing around 110 minutes. The diagnosis was determined after 
clinical, laboratory, neuroimaging and neuropsychological 
analyses. The patients underwent the Cambridge Cognitive 
Examination (CAMCOG),1,2 Mental State Mini-Examination 
(MMSE)21 (which  is included in the CAMCOG battery), 
Geriatric Depression Scale questionnaire with 15 items16 and 
Pfeffer Functional Activities Questionnaire (PFAQ).22 It should 
be noted that the Geriatric Depression Scale was only applied as 
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an exclusion criterion (depressive symptoms). The CAMCOG 
cognitive battery and the MMSE screening test were the instru-
ments used to evaluate cognitive functions. The PFAQ was 
applied to obtain information about the patients’ performance 
in activities of daily life.

Statistical methods
The data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) software (version 15.0). Normality tests 
were performed, and occurrences of nonparametric distribu-
tion were indicated. Schooling, age and gender were analyzed in 
terms of percentages, means and standard deviations. To evalu-
ate the effects of age, schooling and sex, correlations were made 
by controlling for these variables through Spearman analysis. 
Student’s test was performed for age and the chi-square test (χ2) 
was used between schooling and sex. For all analyses, the signifi-
cance level was established as 5%. 

Associative statistics between praxis and the memory subitems 
from CAMCOG were assessed. Correlations were made between 
praxis and diagnostic groups (CG and AD), separated according 
to schooling and age. As in Alzheimer’s disease, one of the earliest 
functions to be impaired is memory,17 and we chose to correlate 
this function from CAMCOG with praxis and its subitems. For this, 
we used the sum of the memory subitems from CAMCOG, i.e. 
the sum of the remote, recall, recent and recognition memories. 
A total memory score was generated, and it was this total score 
that was used for the correlation analysis.

Accuracy analyses were used to investigate the CAMCOG 
praxis at each of the three levels of states of dementia: no demen-
tia, mild dementia and moderate dementia. These were measured 
using the Clinical Dementia Rating (CDR) scale.

Analyses between the diagnostic groups (AD and CG) in rela-
tion to the cognitive tests were made using the Mann-Whitney test. 
Finally, the sensitivity and specificity of the cognitive instruments 
(MMSE and CAMCOG) and praxis (total, constructive and ideo-
motor praxis) were analyzed by means of the receiver operating 
characteristic (ROC curve) and, for this analysis, the MedCalc 
software, version 15.8, was used.

RESULTS 
The 158 elderly subjects included in this study had a mean 
age of 78.62 years (minimum = 60, maximum = 97, standard 
deviation = 8.07) and 68.4% (n = 108) were female. Regarding 
schooling, 72.2% (n = 114) had had between 1 and 4 years, 12% 
(n =  19) between 5 and 8 years and 15% (n = 25) ≥ 9 years. 
46.8% (n = 74) were diagnosed with Alzheimer’s disease (AD) 
and 53.2% (n = 84) formed the CG. Table 1 compares mean 
age, sex and schooling between the two groups. The sample 
was homogenous between the diagnostic groups (AD and CG) 

regarding the categorical variables (sex and education) and 
continuous variable (age).

We investigated the sensitivity and specificity data relating to 
the CAMCOG praxis item and its sub-items, from both diagnostic 
groups: CG and AD. Table 1 describes the comparison between 
the two diagnostic groups in relation to the cognitive tests (MMSE, 
CAMCOG and praxis) and the subitems (constructive, ideational 
and ideomotor). There were lower means in the AD group in all 
cognitive tests except for the ideational and ideomotor subitems. 
It can be inferred that the MMSE (P < 0.0001), CAMCOG (P 
< 0.0001), total praxis (P < 0.0001) and constructive praxis (P < 
0.0001) tests were able to statistically differentiate between the two 
diagnostic groups. Lower mean scores were observed in the group 
with the diagnosis of AD. It is important to note that the group with 
AD scored below the cutoff point for CAMCOG, which would be 
above 80 points. CAMCOG is considered to be the diagnostic tool 
for mental disorder among elderly people.1,2 The statistical differ-
ences that were found between MMSE and CAMCOG were con-
cordant with data in studies in the literature,3,4,23 which emphasizes 
the high sensitivity and specificity of these instruments (MMSE 
and CAMCOG) for diagnostic investigation of AD. 

The ideational (P = 0.854) and ideomotor (P = 0.114) sub-
items were not able to differentiate between the two groups. It can 
be inferred that both of these subitems have a ceiling effect, i.e. 

Table 1. Characteristics among diagnostic groups in relation to 
age, sex and schooling. Descriptive data from MMSE, CAMCOG, 
praxis (total score and sub-items) and PFAQ on 74 patients 
diagnosed with Alzheimer’s disease (AD) and 84 healthy elderly 
people (control group, CG) 

CG AD P
Age (years) 77.73 (60-96) (± 8.66) 79.64 (60-97) (± 7.28) *0.139
Sex

Female 66.7% 70.3%
**0.628

Male 33.3% 29.7%
Schooling

1 to 4 years 71.4% 73%
**0.7305 to 8 years 10.7% 13.5%

> 9 years 17.9% 13.5%
Mean ± SD Mean ± SD

MMSE 27.45 ± 2.43 17.05 ± 4.25 0.0001
CAMCOG 89.9 ± 9.39 56.35 ± 13.84 0.0001
PFAQ 0.77 ± 1.97 19 ± 9.10 0.0001
Praxis (total) 10.82 ± 1.32 8.30 ± 1.86 0.0001
Constructive 5.63 ± 0.70 3.36 ± 1.54 0.0001
Ideational 0.95 ± 0.21 0.95 ± 0.22 0.854
Ideomotor 4.21 ± 0.89 3.99 ± 0.97 0.114

MMSE = Mini-Mental State Examination; CAMCOG = Cambridge Cognitive 
Examination; PFAQ = Pfeffer Functional Activities Questionnaire; SD = 
standard deviation. 
*P from Student t test; **P from chi-square test.
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they provide satisfactory scores in both the healthy elderly group 
and the group with neurocognitive disorder (Table 1). Although 
Nagahamaet et al.8 and Trojano et al.9 showed statistically signifi-
cant differences regarding the ideational and ideomotor subitems 
for identifying subcortical impairment, our findings indicate that 
in cases of predominantly cortical dementia, these subitems are 
preserved even in cases of evident disorder.

The ideational subitem consists of only one score (1 point for 
a correct result and 0 point for an erroneous result). On the other 
hand, the ideomotor subitem presents a maximum score of 5 points, 
but this task can be satisfactorily performed by patients with mild 
and moderate dementia because of the automation of the act (i.e. 
it can be done even with a lack of comprehension).24,25 However, 
there were statistically significant differences in relation to the items 
of total praxis (P < 0.0001) and constructive praxis (P < 0.0001). 

There was no correlation between the variables and the sub-
items of praxis. Only constructive praxis presented a tendency 
to be associated with the educational variable (r = 0.23; P = 
0.052). As in Alzheimer’s disease, one of the earliest functions to 
be impaired is memory, and we chose to correlate this function 
from CAMCOG with praxis and its subitems. Robust positive 
correlation coefficients between memory and total praxis (r = 
0.72; P < 0.0001) and between memory and constructive praxis 
(r = 0.71; P < 0.0001) could be seen. A weak positive correlation 
between memory and ideomotor praxis (r = 0.34; P < 0.0001) 
was found. There was no correlation between memory and ide-
ational praxis (r = 0.17; P = 0.077).

Table 2 shows that ideomotor praxis cannot differentiate between 
mild and moderate dementia. Moreover, it can be seen that total and 
constructive praxis can be used to classify the stages of dementia 
(mild and moderate cases), i.e. constructive praxis classified 88% of 
the patients with mild dementia while total praxis classified 56% with 
moderate dementia (P < 0.0001). Comparing the control group (NC) 
and moderate dementia group (CDR = 2), it can be seen that construc-
tive praxis correctly classified 96% of the patients in the control group 
and 81% of those with moderate dementia (CDR = 2). Comparison 
of the control group and mild dementia group showed specificity 
of 71% and sensitivity of 88% (P < 0.0001), as presented in Table 2.

We had the objective of comparing the sensitivity and specific-
ity data between MMSE and CAMCOG. The analyses performed 
using the CAMCOG cognitive battery showed 95% sensitivity and 
93% specificity, and the cutoff point observed for this sample was 
75 points (Table 3 and Figure 1). The MMSE presented sensitivity 
of 93% and specificity of 93%, and the cutoff point was 23 points 
(Table 3 and Figure 1). 

Analyses on the ROC curve were performed only for the 
praxis subitems and the total praxis item (12 points). Only ide-
ational praxis, which received 1 point for correct execution, was 
not assessed through the ROC curve. In relation to the constructive 
subitem, the cutoff point was taken to be 4 points, which had sen-
sitivity of 69% and specificity of 98% (Table 3 and Figure 1). ROC 
curve analysis on the ideomotor subitem presented sensitivity of 
66% and specificity of 44% for a cutoff point of 4 points (Table 3 
and Figure 1), i.e. lower values than those of the constructive 

Table 2.  Accuracy of praxis instruments for levels of clinical dementia rating (CDR). CDR = 0, no dementia; CDR = 1, mild; CDR = 2, moderate

CDR Instruments AUC P 95% CI Sensitivity Specificity Cutoff point

0-1
Total praxis 0.82 0.0001 0.742-0.900 0.64 0.85 9

Constructive praxis 0.88 0.00 0.808-0.946 0.88 0.71 5
Ideomotor praxis 0.56 0.29 0.453-0.665 0.69 0.44 4

0-2
Total praxis 0.92 0.0001 0.854-0.980 0.78 0.94 8

Constructive praxis 0.93 0.0001 0.875-0.995 0.81 0.96 3
Ideomotor praxis 0.57 0.21 0.452-0.697 0.31 0.85 3

1-2
Total praxis 0.74 0.0001 0.623-0.856 0.59 0.79 7

Constructive praxis 0.74 0.0001 0.624-0.863 0.56 0.88 2
Ideomotor praxis 0.53 0.69 0.389-0.667 0.19 0.98 2

AUC = area under the curve; CI = confidence interval.

Table 3. Accuracy of different tests for diagnosing Alzheimer’s disease
Instruments AUC P 95% CI Sensitivity (%) Specificity (%) Cutoff point
CAMCOG 0.975 < 0.0001 94-99 95 93 75 points
MMSE 0.972 < 0.0001 93-99 93 93 23 points
Constructive praxis 0.905 < 0.0001 85-95 69 98 4 points
Total praxis 0.858 < 0.0001 79-90 73 84 9 points
Ideomotor praxis 0.568 0.111 49-65 66 44 4 points

AUC = area under the curve; CI = confidence interval; CAMCOG = Cambridge Cognitive Examination; MMSE = Mini-Mental State Examination. P from chi-square test.
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subitem. Finally, the ROC curve methodology was performed for 
total praxis through CAMCOG, in order to verify this ability (by 
adding the scores for the three subitems: constructive, ideomotor 
and ideational). Table 3 and Figure 1 show that this presented sen-
sitivity of 73% and specificity of 84%, with a cutoff point of 9 points.

Given that the aim of this study was to investigate sensitivity 
data relating to praxis and its subitems through CAMCOG, the 
findings demonstrated that there was a decline in Alzheimer’s dis-
ease patients, particularly regarding constructive praxis. 

DISCUSSION
The aim of this study was to investigate the sensitivity of praxis 
data from CAMCOG for evaluations on elderly people with 
major neurocognitive disorders. Our results showed that the 
mean scores for total praxis and its constructive subitem were 
higher among healthy elderly people, with a statistically signifi-
cant difference, as shown in Table 1. This result can be explained 
by the structural brain alterations that occur in AD patients (cor-
tical dementia with temporoparietal impairment). Involvement 
of the motor cortex (parietal lobe) was responsible for the alter-
ations that were found in this evaluation. It has been reported 
that there is a risk that impairment of praxis skills will rapidly 
evolve in cases of dementia.10,19 One hypothesis explaining the 
aggressive evolution of dementia in patients who present early 
impairment of praxis is that this may be related to degenera-
tion of the temporal and parietal areas, i.e. the regions involved 
in the circuits for praxis. This hypothesis was developed through 

the observation that some patients evolve more slowly, while oth-
ers evolve significantly faster.13 

The statistically significant difference relating to constructive 
praxis may be explained by the theory that many brain regions in 
both hemispheres are involved in different aspects of the design 
copy test. This could provide an explanation for the findings of this 
study, through the suggestion that declines in constructive praxis 
are related to impairment of cognitive abilities in cases of cortical 
dementia, such as Alzheimer’s disease.9,26,27 The hypothesis raised 
from this finding is that constructive praxis provides an index for 
cognitive deterioration. This means that as AD progresses, it will 
compromise both the left and the right hemisphere diffusely.26-28

Analysis of praxis abilities is important in examining motor 
behavior, in terms of activities of daily life. The data from our 
study showed that praxis declined (for both total score and the 
constructive subitem). This may suggest that, even at mild stages 
of dementia, it is problematic for elderly people to continue to 
drive (Table 2). Patients at moderate stages of dementia present 
significant inability to deal with tasks such as driving or cooking. 
Driving depends on motor skills, such as praxis abilities. Driving 
also depends on attention, working memory and processing speed. 
Although only one of the skills may be impaired, management 
of elderly patients with major neurocognitive disorder becomes 
both a problem for the family and a public health problem, in that 
elderly drivers should be evaluated.29 There is a need to review the 
praxis items within CAMCOG, so as to be able to assess the skills 
of elderly drivers. Impaired driving skills are only one example of 

Figure 1. Graphical analysis on receiver operating characteristic (ROC) curve in relation to Cambridge Cognitive Examination (CAMCOG), 
Mini-Mental State Examination (MMSE), praxis and subitems. (A) Comparison of area under the curve (AUC) between MMSE and 
CAMCOG instruments. (B) Comparison of AUC among total praxis, constructive subitem and ideomotor subitem. Graph (B) shows that 
constructive praxis presents the largest value.
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the negative debilitating effects of apraxia, but it is important to 
emphasize the general importance of evaluation of praxis, as one 
of the indicators of cognitive fragility among elderly patients.30,31 
Our results, presented in Table 2, correlated the stages of demen-
tia (CDR) with the scores for total praxis and its constructive and 
ideomotor subitems. This may suggest that these items are related 
to stages of dementia.

Regarding constructive praxis, there is a requirement for visual 
skills and motor planning. Both cerebral hemispheres act towards 
accomplishment of constructive tasks. Errors are usually associ-
ated with right-hemisphere parietal lesions due to deficits of per-
ception, while errors of execution are related to lesions in the left 
hemisphere. Ideomotor apraxia is related to lesions in the parietal 
cortex of the left hemisphere, in the corpus callosum and in the 
basal ganglia. Ideational apraxia is usually caused by severe distur-
bances in the temporal sequence of motor actions.11 Assessment 
of constructional praxis has been extensively used in diagnostic 
investigations of dementia syndrome. Some tests such as the clock 
drawing test (CDT) and copying of pentagons are considered to be 
more complex because they involve organization and planning of 
the motor action in order to carry out the task and are also influ-
enced by schooling level.14 Those findings corroborate the data 
of the present study, which found a greater area under the curve 
(AUC) in the constructional subitem (AUC = 0.905) than in the 
total praxis item (AUC = 0.858) and the ideomotor subitem (AUC 
= 0.568). This explains the weak correlation between memory and 
praxis, since the same brain regions may not be involved in the 
same satisfactory performances. 

Chandra et al.13 reported that this cognitive function (ideo-
motor, constructive and ideational praxis) was important in rela-
tion to corticobasal degeneration (encompassing cerebral cortex 
and basal ganglia). In other words, from the time when neuronal 
loss occurs in the cortical region and basal ganglia (participat-
ing in motor circuits), patients will present impairment of inten-
tional execution of motor tasks. There may be impairment in the 
early stages of dementia syndrome. Motor areas of the cortex send 
signals to the basal ganglia and these in turn replicate the motor 
signals that are transmitted to the parietal cortex. Any failure to 
communicate or send signals can cause apraxia.

While memory disorders tend to dominate cognitive psychol-
ogy and neuropsychology, praxis deficits have been placed in the 
background. This often leads to difficulties in accurately interpret-
ing the nature of motor disorders presented by patients with neuro-
logical and neuropsychiatric disorders.24 Johnen et al.30 and Hazan 
et al.14 described these concerns in relation to aging populations 
and indicated that there is a need for physicians and other health-
care professionals to have access to screening tools with predictive 
value for identifying cognitive impairment in cases of suspected 
dementia. These authors stated that such instruments would need 

to have high diagnostic accuracy and be fast and easily adminis-
tered, and that praxis tests might be able to fulfill this purpose. 

Our findings demonstrated that, as screening tests, MMSE 
had high diagnostic efficacy (AUC = 0.972), while CAMCOG 
presented a satisfactory AUC = 0.975 value. Helmes19 and 
Martinelli et al.32 critically appraised the pentagon drawing 
test that forms part of MMSE and stated that this is an import-
ant test that evaluates organic brain dysfunction, even though 
it only receives a dichotomous score. These authors also stated 
that this test of copying a pentagon is so important for evaluat-
ing cerebral dysfunction that it should be scored independently. 
Our results have made us think about using the praxis item 
as a screening tool, because the constructive subitem (AUC 
= 0.905; sensitivity = 69%; specificity = 98%) was more effec-
tive in investigating cognitive impairment than was the total 
praxis item (AUC = 0.858; sensitivity = 73%; specificity = 84%). 
These findings agree with those of the studies by Hazan et al.,14 
Helmes,19 Johnen et al.30 and Martinelli et al.,32 thus indicat-
ing that the most effective praxis screening tests are those that 
comprise constructive tasks.

Evaluation of apraxia among elderly people is a way of explor-
ing the field of cognition as part of the diagnostic investigation 
of neurodegenerative diseases. It was found through the praxis 
subitems from CAMCOG that some patients, even those whose 
aging process is healthy, present some difficulties in performing 
such functions with accuracy. 

One limitation of the present study was in relation to the sever-
ity of dementia. Moreover, we only evaluated the forms of praxis 
that are included in CAMCOG, which only considers three of the 
various types of apraxia, such as dynamic, myokinetic, gait, dress-
ing, buccofacial, agnostic and diagnostic apraxia. 

CONCLUSION
Some praxis subtests may have higher predictive diagnostic 
value in detecting Alzheimer’s disease in mild stages. However, 
only constructive praxis from CAMCOG showed higher accu-
racy for identifying dementia. Our contribution from the pres-
ent study consists of the suggestion that cognitive screening tasks 
consisting of constructive praxis should be used (i.e. copying of 
figures) and that this cognitive information could be particu-
larly appropriate for investigating impairment in patients with 
suspected dementia. In addition to use of constructive praxis in 
screening tests, we also found that it was effective in screening for 
Alzheimer’s disease and thus was an effective test for predomi-
nantly cortical dementia. 
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Stroke at baseline of the Brazilian Longitudinal Study of 
Adult Health (ELSA-Brasil): a cross-sectional analysis
Fernanda Gabriela de AbreuI, Alessandra Carvalho GoulartII, Marina Gabriela BirckIII, Isabela Martins BenseñorIV
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INTRODUCTION 
Despite the declining stroke rates over recent years, with a reduction of 21% from 2005 to 
2015 (19.2% to 22.8%),1 stroke remains one of the leading causes of mortality worldwide, par-
ticularly in developing countries.1,2 In Brazil, early mortality (at ages of less than 70 years) has 
presented an impressive decline since 2005, from 55.7% in that year to 30.5% in 2015, but is 
still very high.3 Although the risk of death due to stroke is decreasing in all regions of Brazil, 
faster declines were observed in the wealthiest areas, thus exacerbating the social inequalities 
in the country.4,5 

Secondary prevention of stroke mortality is a key point in relation to achieving continu-
ous reduction in stroke mortality over the next decades. However, few studies in Brazil pro-
vide information about use of secondary prevention. In Joinville, a city in southern Brazil, out 
of 594 patients who were discharged from public hospitals after their first stroke, 54% did not 
return to a public or private hospital unit for follow-up at least twice a year; 5.7% (34/594) 
stated that they were not taking any secondary preventive treatment, had no intention of com-
ing back for secondary prevention, or had no intention of taking the hospital prescription; 8.4% 
(50/594) looked for private care or for public healthcare units outside their health district; and 
8.4% (50/594) were lost, despite thorough searching for them.6 In another study in Pelotas (also 
in the southern region), the rate of use of aspirin for secondary prevention of stroke, angina 
pectoris and myocardial infarction was 34.3%, i.e. well below the recommended levels for pre-
vention of cardiovascular diseases.7

Considering the paucity of studies evaluating secondary prevention for stroke in Brazil, 
we sought to conduct a cross-sectional analysis on the frequency of secondary prevention of 
stroke and associated sociodemographic risk factors, using data from participants who reported 
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ABSTRACT
BACKGROUND: Secondary prevention of stroke is a very important goal for achieving continuous reduc-
tion in stroke mortality rates over the next decades. 
DESIGN AND SETTING: Cross-sectional analysis on the Brazilian Longitudinal Study of Adult Health 
 (ELSA-Brasil), with data from Salvador, Vitória, Belo Horizonte, Rio de Janeiro, São Paulo and Porto Alegre.
METHODS: This descriptive analysis focused on secondary prevention of stroke among participants who 
self-reported a medical diagnosis of stroke at the baseline of ELSA-Brasil, and its association with sociode-
mographic characteristics. 
RESULTS: Overall, 197 participants (1.3%) reported a prior medical history of stroke. Participants with 
stroke were older and less educated and had lower mean monthly family income, compared with non-
stroke participants. Among all stroke cases, 23.7% did not use any medication for secondary prevention 
of stroke. Use of secondary prevention was higher among men than among women (respectively, 59.6% 
versus 40.4%; P = 0.02 for aspirin; and 71.4% versus 28.6%; P = 0.04 for other antiplatelet drugs). Hav-
ing private health insurance was associated with greater use of less cost-effective and more expensive 
medications (like angiotensinogen receptor blockers) and a tendency to use antiplatelet drugs other 
than aspirin, among participants reporting stroke, compared with others. Use of medication decreased 
as time passed after suffering a stroke. 
CONCLUSIONS: In this sample of individuals with better access to healthcare services, use of secondary 
prevention for stroke was low, which may suggest that the situation in the general population is worse. 
Sex was the most important sociodemographic variable associated with low use of secondary prevention. 
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having a previous medical diagnosis of stroke at the baseline 
examination of the Brazilian Longitudinal Study of Adult Health 
(ELSA-Brasil).

In this context, we performed a cross-sectional analysis with 
the main objective of evaluating secondary prevention of stroke 
among the participants of the Brazilian Longitudinal Study of Adult 
Health (ELSA-Brasil), using self-reported information on previous 
stroke that was obtained at the baseline examination.

METHODS 

Study design and participants
ELSA-Brasil is a cohort study on 15,105 civil servants aged 35 
to 74 years living in six cities (Belo Horizonte, Porto Alegre, Rio 
de Janeiro, Salvador, São Paulo and Vitória). It was designed to 
investigate cardiovascular diseases and diabetes and their risk 
factors.8 The baseline assessment took place between August 2008 
and December 2010. Previous reports presented more details 
about the study design, concept and sampling procedures.8, 9-10 

In this analysis, we included all participants for whom self-
reported information about stroke (N = 15,102) was available from 
the baseline assessment. All participants answered a question ask-
ing about a previous medical diagnosis of stroke. 

Each participant was interviewed at the workplace and made a 
visit to the research center for clinical examinations, in accordance 
with standard protocols. The interviews and examinations at each 
site were conducted by trained personal under strict quality control.10

Variables
For the present analysis, the following sociodemographic vari-
ables were considered: age (years), sex, self-reported race (white, 
mixed race, black, Asian or indigenous), educational attainment 
(less than high school; high school and some tertiary education; 
or completed college/university or more), mean monthly family 
income (≤ US$ 1,245; US$ 1,246 to US$ 3,319; or ≥ US$ 3,320) and 
having private health insurance (%). Local currency (Brazilian 
reais, BRL) was converted to United States dollars (USD) at a rate 
of BRL 2.00 = USD 1.00 in December 2008.

Smoking and alcohol use were categorized as never, past 
or current.10 Leisure-time physical activity was measured by 
means of the International Physical Activity Questionnaire 
(IPAQ), in its long form, and the subjects were classified in 
accordance with the World Health Organization criteria, as 
physically active, partly active or sedentary. Adherence to med-
ication was assessed using simple questions asking about the 
frequency of use of medicines.

Anthropometric measurements were obtained using stan-
dard protocols. Body mass index was calculated as weight divided 
by height squared (kg/m2). Blood pressure (BP) was taken using 
a validated oscillometric device, the Omron HEM 705CPINT. 

Three measurements were taken at one-minute intervals. The mean 
of the latest two BP measurements was taken to be the value for 
defining situations of high BP.

Presence of hypertension was defined as situations in which 
medications to treat hypertension were being used, or of systolic 
blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg. 
Presence of diabetes was defined as situations in which there was 
a previous medical history of diabetes, medications to treat dia-
betes were being used, or situations of fasting plasma glucose 
≥ 126 mg/dl, two-hour plasma glucose ≥ 200 mg/dl, or HbA1C 
≥ 6.5%. Presence of dyslipidemia was defined as situations in which 
lipid-lowering treatment was being used or of LDL-cholesterol 
(LDL-c) ≥ 130 mg/dl.10 The glomerular filtration rate (GFR) was 
calculated by means of the Chronic Kidney Disease Epidemiology 
Collaboration (CKD-Epi) equation.

Use of medication 
All participants were asked about their continuous use of pre-
scription or non-prescription medicines and over-the-counter 
drugs, including pills or liquid medications. Participants were 
instructed to bring all their medications to the ELSA-Brasil 
research centers. Then, all medications taken during the last two 
weeks were reviewed during the baseline assessment. 

The medications used were classified as antithrombotics, includ-
ing anticoagulants (antivitamin K), heparin and antiplatelet medi-
cations; as different classes of antihypertensives, such as diuretics, 
β-blockers, angiotensin-converting enzyme inhibitors (ACEI), 
angiotensinogen receptor blockers (ARB), calcium channel block-
ers (CCB), vasodilators, central action and alpha-blockers; or as 
lipid-lowering drugs (statins and others). Medication adherence 
was assessed using these four questions and by asking partici-
pants to bring medications for checking in the ELSA centers (as 
stated above). 

Conventional 12-lead electrocardiograms (ECGs) were 
performed using a digital device (Atria 6100, Cardiac Science 
Corporation, Deerfield, Wisconsin, USA) with automated readings. 
The technique used for carotid intima-media thickness (CIMT) 
measurement in ELSA-Brasil was published previously.11 The same 
protocol was applied at all the sites, using a Toshiba (Aplio XG) 
with a 7.5 MHz linear transducer. We used MIA software to stan-
dardize the reading and interpretation of carotid scans.12

Statistical analysis
Cross-sectional associations with self-reported stroke, the main 
sociodemographic characteristics, the cerebrovascular risk fac-
tors and the use of medications for stroke secondary prevention 
were analyzed. Categorical variables were presented as absolute 
counts and proportions and were compared using the chi-square 
test. Continuous variables were presented as means (± standard 
deviation, SD) and were compared using one-way analysis of 
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variance (ANOVA); or as medians (with interquartile range, IQR) 
and were compared using the Mann-Whitney test, as necessary.

The relationships between stroke, main cerebrovascular risk fac-
tors and the use of medications for secondary prevention of stroke 
were tested using logistic regression models. Odds ratios (OR) with 
their respective 95% confidence interval (95% CI) were presented 
as crude ratios, as age and sex-adjusted ratios and as ratios with 
multivariate adjustment including age, sex, education, mean fam-
ily monthly income and private health insurance.

All the analyses were performed using the Statistical Package 
for the Social Sciences, version 22 (SPSS Inc., Chicago, Illinois, 
USA). P-values < 0.05 were considered statistically significant.

Ethics statement
The ELSA-Brasil study was approved at all six centers by their 
institutional review boards addressing research on human partic-
ipants, in accordance with the Declaration of Helsinki (approval 
number CEP-HU/USP: 1555/16). Written informed consent was 
obtained from all participants.8

RESULTS
Overall, 197 participants (1.3%) reported having a prior medi-
cal history of stroke. The participants with stroke were older and 
less educated and had lower mean monthly family income, larger 
waist circumference, higher systolic and diastolic blood pressure 
measurements and higher frequencies of hypertension, diabetes, 
dyslipidemia and chronic kidney disease, compared with non-
stroke subjects. They reported less frequent alcohol intake than 
did the participants who did not report having had stroke at the 
baseline. 

The mean CIMT values were higher among subjects who 
reported having had a stroke than among the other participants 
without this condition (Table 1). Except for α-blockers, which 
are not used for stroke participants, all classes of antihypertensive 
drugs were used at higher frequencies among the stroke participants 
than among the non-stroke participants (Table 1). Adherence to 
use of any medication was higher among the stroke participants 
than among the other participants: 46% among stroke participants 
versus 37.1% among non-stroke participants (P = 0.02). However, 
neither of these frequencies of use was very high.

In the bivariate analysis, the participants with stroke reported 
making greater use of aspirin, other antiplatelet drugs and anti-
coagulants (antivitamin K) (Table 2), compared with non-stroke 
participants (Table 2). Although there was no difference in the 
frequency of stroke according to sex, it was noticed that the men 
made greater use of aspirin (respectively, 59.6% versus 40.4%; 
P = 0.02) and greater use of other antiplatelet drugs (respectively, 
71.4% versus 28.6%; P = 0.04), and that there was a trend towards 
greater use of antivitamin K drugs (respectively, 83.3% versus 
16.7%; P-value = 0.056), compared with the women. Having private 

Table 1. Sociodemographic and clinical characteristics and use of 
medication for secondary prevention, according to self-reported 
occurrences of stroke at the baseline examination of ELSA-Brasil

 Stroke
No Yes

P-value
n = 14,905 (%) n = 197 (%)

Age (years)* 52.0 ± 9.1 58.4 ± 8.9 < 0.0001
Women (%) 8,110 (54.4) 108 (54.8) 0.91
Race (%)

White 7,700 (52.3) 88 (45.6)

0.41
Mixed 4,143 (28.1) 59 (30.6)
Black 2,360 (16.0) 37 (19.2)
Asian 368 (2.5) 6 (3.1)
Indigenous 154 (1.0) 3 (1.6)

Education (%)
Less than high school 1,874 (12.6) 48 (24.4)

< 0.0001
High school and some 

college/university
5,162 (34.6) 69 (35.0)

 College/university or more 7,869 (52.8) 80 (40.6)
Mean family monthly income in US$ (%)

≤ 2,489.00 3,923 (26.4) 71 (36.4)
0.0062,490.00-6,639.00 5,648 (38.1) 60 (30.8)

≥ 6,640.00 5,269 (35.5) 64 (32.8)
Private health insurance (%) 10,160 (68.2) 138 (70.5) 0.57
Hypertension (%) 5,268 (35.4) 132 (67.0) < 0.0001
Controlled hypertension (%) 12,948 (86.9) 153 (77.7) < 0.0001
Diabetes mellitus (%) 2,901 (19.5) 68 (34.5) < 0.0001
Dyslipidemia (%) 8,647 (58) 128 (65) 0.049
Controlled dyslipidemia (%) 7,603 (51) 114 (57.9) 0.057
Chronic kidney disease (%) 943 (6.3) 33 (16.8) < 0.0001
Atrial fibrillation or flutter (%) 48 (0.3) 0 (0) 0.42
Smoking (%)

Never 8,495 (57.0) 99 (50.3)
0.16Past 4,462 (29.9) 69 (35.0)

Current 1,947 (13.1) 29 (14.7)
Alcohol consumption (%)

Never 1,587 (10.7) 27 (13.8)
< 0.0001Past 2,973 (20.0) 61 (31.1)

Current 10,320 (69.3) 108 (55.1)
Body mass index (kg/m²)* 27.0 ± 4.8 27.1 ± 4.6 0.79
Physical activity at leisure (%)

 Inactive 9,287 (63.2) 135 (69.9)
0.15 Partially active 1,851 (12.6) 21 (10.9)

 Active 3,554 (24.2) 37 (19.2)
CIMT* (mm) 0.92 ± 0.20 1.03 ± 0.24 < 0.0001
AAS 820 (5.5) 145 (73.6) < 0.0001
Other antiplatelets 72 (0.5) 14 (7.1) < 0.0001
All antiplatelets 847 (5.7) 60 (30.5) < 0.0001
Antivitamin K 50 (0.3) 6 (3) < 0.0001
Heparin 4 (0.0) 1 (0.5) < 0.0001
Antihypertensives 4,383 (29.4) 134 (68) < 0.0001
Number of antihypertensive medications

 Only 1 2,051 (13.8) 54 (27.4)
< 0.0001 2 1,650 (11.1) 52 (26.4)

 3 or more 682 (4.6) 28 (14.2)
Diuretics 2,226 (15.0) 66 (33.5) < 0.0001
Beta blockers 1,576 (10.6) 45 (22.8) < 0.0001
ACEI 1,582 (10.6) 56 (28.4) < 0.0001
ARB 1,192 (8.0) 44 (22.3) < 0.0001
Calcium channel blockers 780 (5.2) 27 (13.7) < 0.0001
Vasodilators 72 (0.5) 6 (3) < 0.0001
Centrally acting 

antihypertensive
61 (0.4) 8 (4.1) < 0.0001

Alpha blockers 36 (0.2) 0 (0) 0.49
Aliskiren 8 (0.1) 1 (0.5) 0.01
Cholesterol-lowering drugs 1,915 (12.9) 63 (32.0) < 0.0001
Statins 1,764 (11.9) 59 (29.9) < 0.0001
Controlled LDL levels 7,243 (49) 43 (42.1) 0.06
Adherence to use of any medication 37.1 46 0.02

CIMT = carotid intima-media thickness; AAS = acetylsalicylic acid, ACEI = 
angiotensin-converting enzyme inhibitors; ARB = angiotensin receptor 
blockers. *Data are presented as means (± standard deviation).
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health insurance was not associated with higher use of other anti-
platelet drugs. 

Table 3 shows the main classes of anti-hypertensive drugs used 
for stroke secondary prevention: diuretics, beta-blockers, angio-
tensin-converting enzyme inhibitors (ACEI), angiotensinogen 

receptor blockers (ARB) and calcium channel blockers (CCB). The 
most frequently used antihypertensive medication in the sample 
was diuretics, followed by ACEI, β-blockers, ARB, CCB, centrally 
acting hypertensives and vasodilators. No difference in the use of 
antihypertensive drugs was found between men and women, except 

Table 2. Use of main antiplatelet and anticoagulant drugs in secondary prevention of stroke
AAS

P-value
Other antiplatelets

P-value
Antivitamin K

P-valueNo Yes No Yes No Yes
n = 145 (%) n = 52 (%) n = 183 (%) n = 14 (%) n = 191 (%) n = 6 (%)

Age (years)* 58 (8.7) 59.4 (9.5) 0.37 57.9 (8.6) 64.5 (9.9) 58.2 (8.9) 64.5 (6) 0.09
Sex (%)

Male 58 (40) 31 (59.6)
0.02

79 (43.2) 10 (71.4)
0.04

84 (44.0) 5 (83.3)
0.056

Female 87 (60) 21 (40.4) 104 (56.8) 4 (28.6) 107 (56.0) 1 (16.7)
Race (%)

White 60 (42.3) 28 (54.9)

0.58

80 (44.4) 8 (61.5)

0.78

84 (44.7) 4 (80.0)

0.60
Mixed 47 (33.1) 12 (23.5) 56 (31.1) 3 (23.1) 58 (30.9) 1 (20.0)
Black 28 (19.7) 9 (17.6) 35 (19.4) 2 (15.4) 37 (19.7) 0 (0.0)
Asian 5 (3.5) 1 (2) 6 (3.3) 0 (0) 6 (3.2) 0 (0.0)
Indigenous 2 (1.4) 1 (2) 1 (1.7) 0 (0) 3 (1.6) 0 (0.0)

Education (%)
Less than high school 34 (23.4) 14 (26.9)

0.87

44 (24) 4 (28.6)

0.23

47 (24.6) 1 (16.7)

0.41
High school and some 
college/university

51 (35.2) 18 (34.6) 67 (36.6) 2 (14.3) 68 (35.6) 1 (16.7)

College/university or more 60 (41.4) 20 (38.5) 72 (39.3) 8 (57.1) 76 (39.8) 4 (66.7)
Mean monthly family income (%)

≤ USD 1245 54 (37.8) 17 (32.7)
0.75

68 (37.4) 3 (23.1)
0.49

71 (37.6) 0 (0.0)
0.11USD 1246 to 3319 44 (30.8) 16 (30.8) 56 (30.8) 4 (30.8) 58 (30.7) 2 (33.3)

≥ USD 3320 45 (31.5) 19 (36.5) 58 (31.9) 6 (46.2) 60 (31.7) 4 (66.7)
Private health insurance (%) 103 (71) 35 (67.3) 0.62 125 (68.3) 13 (92.9) 0.053 133 (69.6) 5 (83.3) 0.47

AAS = acetylsalicylic acid; USD = United States dollars. 

Table 3. Main classes of antihypertensive drugs used for secondary prevention of stroke

Diuretics

P

Beta-blockers

P

ACEI

P

ARB

P

Calcium channel 
blockers

P
No Yes No Yes No Yes No Yes No Yes

n = 131(%) n = 66 (%) n = 152 (%) n = 45 (%) n = 141 (%) n = 56 (%) n = 153 (%) n = 44 (%) n = 170 (%) n = 27 (%)

Age (years)* 57.2 (8.4) 60 (9.4) 0.009 58 (8.7) 60 (9.3) 0.22 58.3 (9.1) 58.6 (8.4) 0.81 57 (8.9) 63 (7.2) < 0.0001 57.7 (9) 62.8 (6.9) 0.005

Sex (%)

Female 72 (55.0) 36 (54.5)
0.96

86 (56.6) 22 (48.9)
0.36

84 (59.6) 24 (42.9)
0.03

86 (56.2) 22 (50.0)
0.47

95 (55.9) 13 (48.1)
0.45

Male 59 (45) 30 (45.5) 66 (43.4) 23 (51.1) 57 (40.4) 31 (57.1) 67 (43.8) 22 (50.0) 75 (44.1) 14 (51.9)

Race (%)

White 66 (52.0) 22 (33.3)

0.006

68 (45.6) 20 (45.5)

0.23

65 (47.1) 23 (41.8)

0.62

72 (48.3) 16 (36.4)

0.27

79 (47.3) 9 (34.6)

0.04

Mixed 31 (24.4) 28 (42.4) 49 (32.9) 10 (22.7) 38 (27.5) 21 (38.2) 44 (29.5) 15 (34.1) 51 (30.5) 8 (30.8)

Black 25 (19.7) 12 (18.2) 26 (17.4) 11 (25.0) 29 (21.0) 8 (14.5) 25 (16.8) 12 (27.3) 30 (18.0) 7 (26.9)

Asian 5 (3.9) 1 (1.5) 5 (3.4) 1 (2.3) 4 (2.9) 2 (3.6) 6 (4.0) 0 (0.0) 6 (3.6) 0 (0.0)

Indigenous 0 (0.0) 3 (4.5) 1 (0.7) 2 (4.5) 2 (1.4) 1 (1.8) 2 (1.3) 1 (2.3) 1 (0.6) 2 (7.7)

Education (%)

< High school 27 (20.6) 21 (31.8)

0.21

39 (25.7) 9 (20.0)

0.32

30 (21.3) 18 (32.1)

0.19

37 (24.2) 11 (25.0)

0.43

37 (21.8) 11 (40.7)

0.10

High school/ 
some college/
university

47 (35.9) 22 (33.3) 49 (32.2) 20 (44.4) 49 (34.8) 20 (35.7) 57 (37.3) 12 (27.3) 62 (36.5) 7 (25.9)

College/university 
or  more

57 (43.5) 23 (34.8) 64 (42.1) 16 (35.6) 62 (44.0) 18 (32.1) 59 (38.6) 21 (47.7) 71 (41.8) 9 (33.3)

Mean monthly family income (%)

≤ USD 1245 44 (34.1) 27 (40.9)

0.50

55 (36.7) 16 (35.6)

0.90

49 (35.3) 22 (39.3)

0.52

59 (39.1) 12 (27.3)

0.20

60 (35.5) 11 (42.3)

0.74USD 1246 to 3319 43 (33.3) 17 (25.8) 47 (31.3) 13 (28.9) 41 (29.5) 19 (33.9) 47 (31.1) 13 (29.5) 52 (30.8) 8 (30.8)

≥ USD 3320 42 (32.6) 22 (33.3) 48 (32.0) 16 (35.6) 49 (35.3) 15 (26.8) 45 (29.8) 19 (43.2) 57 (33.7) 7 (26.9)

Private health 
insurance (%)

97 (74.0) 41 (62.1) 0.09 105 (69.1) 33 (73.3) 0.58 107 (77.9) 31 (55.4) 0.005 100 (65.4) 38 (86.4) 0.007 120 (70.6) 18 (66.7) 0.68

ACEI = angiotensin-converting enzyme inhibitors; ARB = angiotensin receptor blockers.

https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/in-depth/ace-inhibitors/art-20047480
http://www.bloodpressureuk.org/BloodPressureandyou/Medicines/Medicinetypes/ARBs
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for ACEI, for which there was greater use among men than among 
woman (57.1% versus 42.9%; P-value = 0.03). 

Lower frequency of diuretic use was observed among whites 
with stroke and higher frequency of diuretic use was observed 
among mixed-race participants with stroke, compared with oth-
ers (P = 0.006). Furthermore, lower frequency of CCB use was 
noticed among whites with stroke and higher frequency of CCB 
use among black participants with stroke, compared with others 
without this condition (P = 0.04). 

Regarding educational attainment, use of centrally acting anti-
hypertensive medication was higher among stroke participants 
with less education than among participants with higher levels of 
education. Having private health insurance was associated with 
higher use of ARB among stroke participants, compared with others.

Use of statins was also greater among older participants 
(P < 0.0001) and among men in comparison with women (64.4% 
versus 35.6%; P < 0.0001). Stroke participants reported making 
greater use of statins, compared with non-stroke participants. 
The frequency of use of statins was higher among white partici-
pants with stroke, compared with others (P = 0.04) (Table 4).

Table 5 shows the use of medication according to the time 
that had elapsed since the stroke. Absence of use of medication 
increased with increasing length of time since the stroke, such 
that around 20% of the participants for whom 10 years or less had 
elapsed since their stroke were not using medication and around 
30% of the participants who reported that 11 years or more had 

elapsed since their stroke were not using medication. Overall, the 
use of medication for secondary stroke prevention was very low 
in this sample and it declined with increasing length of time since 
the stroke. The percentage of the participants who reported using 
at least one antiplatelet or anticoagulant drug in association with 
antihypertensives and statins was around 15% to 20%.

DISCUSSION
Overall, the use of medication was very low among these partici-
pants in ELSA-Brasil, despite the existence of cheap medications 
such as aspirin or β-blockers, and a national policy that guaran-
tees access to essential medications for all citizens. 

Although the frequencies of stroke according to sex were simi-
lar (no statistical difference), the men reported making greater use 
of medication for secondary prevention of stroke than did women. 
Recent data on the prevalence of stroke from the National Health 
Survey (Pesquisa Nacional de Saúde, PNS) and from the Global 
Burden of Disease Brasil study have also shown similar results.3,6 
If the prevalence is similar between the sexes, and considering that 
women use healthcare services more frequently than men do,14-16 
it might have been expected that women would have higher use 
of medication than men. 

The data from ELSA-Brasil showed that the prevalence rates 
regarding awareness about being hypertensive, use of medication 
and control of high blood pressure were higher among women 
than among men. The same was true for use of statins. One pos-
sible explanation is that participants who reported having had a 
stroke presented lower mean monthly family income than did non-
stroke participants. Moreover, from analysis on the data according 
to sex, it could be seen that women who reported having had a 
stroke presented lower income than did men who reported hav-
ing had a stroke. Discussion of adherence to treatment is also a 
complex matter since it is likely that some participants, especially 
women, had not had any treatment prescribed and thus were not 
taking any medication. Therefore, our results are similar to those 
from a previous Brazilian study that reported that there was only 
low use of medication for chronic diseases.17

Our data highlighted some important points. ELSA-Brasil par-
ticipants are civil servants with higher levels of education, higher 
mean monthly family income and better access to medical services, 
compared with the general Brazilian population. However, even 
considering this better access to medical services, the frequency at 
which participants who had had a stroke reported using antiplate-
let or anticoagulant drugs in association with antihypertensives 
and statins was never higher than 21%. Nonuse of medication was 
less than 20% among individuals who had had a stroke ten years or 
less before their baseline interview, but this rose to more than 30% 
among those whose stroke was more than 10 years earlier. Frequency 
of use of medication also declined according to the length of time 
since the stroke. 

Table 4. Characteristics of participants with stroke according to use 
of statins

Use of statins
No Yes

P-value
n = 138 (%) n = 59 (%)

Age (years)* 56.7 (8.7) 62.3 (8.2) < 0.0001
Sex (%)

Male 51 (37.0) 38 (64.4)
< 0.0001

Female 87 (63.0) 21 (35.6)
Race (%)

White 54 (39.7) 34 (59.6)

0.04
Mixed race 45 (33.1) 14 (24.6)
Black 31 (22.8) 6 (10.5)
Asian 3 (2.2) 3 (5.3)
Indigenous 3 (2.2) 0 (0.0)

Years of education (%)
< 9 35 (25.4) 13 (22.0)

0.449-11 51 (37.0) 18 (30.5)
> 11 52 (37.7) 28 (47.5)

Mean family monthly income (%)
≤ USD 1245 55 (40.1) 16 (27.6)

0.11USD 1246 to 3319 43 (31.4) 17 (29.3)
≥ USD 3320 39 (28.5) 25 (43.1)

Private health insurance (%)
No 44 (31.9) 15 (25.4)

0.37
Yes 94 (68.1) 44 (74.6)
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Brazil has implemented a national drug policy to guarantee 
access to essential drugs for all citizens.18 Drugs used for second-
ary prevention of stroke are in the list of essential drug products 
(RENAME).19 The Ministry of Health has also created the Brazilian 
Popular Pharmacy Program (FPB)20 with the aim of increasing 
access to essential and primary medicines for all citizens.21,22 

Although these drugs should be available for all individuals, 
some studies have indicated that not all antiplatelet or antihyper-
tensive medications are always available through public healthcare 
system.23,24 It is important to note that at the time of the baseline 
examinations in ELSA-Brasil (between August 2008 and December 
2010) only two antihypertensive medications were included in the 
Popular Pharmacy Program: beta blockers and ACEI. In 2010, 
statins and ARB were also included, and aspirin was added in 2011. 
Although our data did not show any difference in the use of sec-
ondary prevention according to mean monthly family income, it 
would be interesting to investigate the extent to which secondary 
prevention was being used at the time of the second ELSA-Brasil 
examination (conducted between 2012 and 2014). At that time, all 
the drugs used for prevention were available through all programs.

The pattern of statin use that we observed is similar to that 
presented in the Reasons for Geographic and Racial Differences 
in Stroke Study (REGARDS). Data from that study showed that 
the use of medication was highest among white men followed by 
the levels among black men, white women and black women.25 
One potential explanation for the more aggressive use of statins 
among white men relative to the other groups may lie in physicians’ 
treatment patterns and habits.25 In 2004, Mosca et al. found that 
although primary care physicians widely supported the National 
Cholesterol Education Program’s Third Adult Treatment Panel 
guidelines and coronary heart disease (CHD) risk stratification, 
less than half of these physicians implemented risk calculation 

tools in their clinical practice. This resulted in consistent under-
estimation of CHD risk, especially among women.26

Having private health insurance was associated with higher 
frequency of ARB prescription than of ACEI prescription and a 
borderline trend towards use of antiplatelet drugs other than aspi-
rin, along with higher frequency of use of centrally acting antihy-
pertensive drugs. These data suggest that participants with private 
health insurance are using less cost-effective and more expensive 
antihypertensive and antiplatelet medications, in comparison 
with participants without private health insurance. Although no 
information regarding the incidence of the main stroke subtypes 
(ischemic or hemorrhagic) was available from ELSA-Brasil, no 
participant who self-reported having had a stroke in this sample 
presented atrial fibrillation or flutter. This may explain the low use 
of anticoagulants in the sample.

Stroke is a preventable disease. There is now a growing body of 
evidence highlighting the importance of comprehensive risk fac-
tor management for improving survival among stroke participants, 
especially through detection, treatment and control of high blood 
pressure.27 Despite the good results from hypertension treatment 
that were achieved in one selected sample,28 a recent meta-analysis 
based on ten Brazilian cross-sectional studies29 estimated that in 
Brazil in the 2000s, only 24.1% of the cases of high blood pressure 
were kept under control. Although this percentage was comparable 
to that of other countries,30-32 it was still low.

Some authors have adopted the concept of epidemiologi-
cal transition to describe trends among cardiovascular diseases. 
Briefly, there was firstly a shift from rheumatic heart disease to 
hypertensive disease and hemorrhagic stroke. In the next stage, 
there was a shift from hemorrhagic to ischemic stroke, and finally 
to CHD among middle-aged individuals. In the last stage, there was 
a switch from stroke to CHD mortality.32 Brazil is in the last stage 

Table 5. Medication use according to drug classes and length of time since occurrence of stroke, among participants with self-reported stroke

Drug classes and combinations
Time since stroke (years)

Totaln (%)
< 5 5-10 11-15 > 15

No medication use 14 (19.4) 8 (16.7) 11 (35.5) 12 (30.8) 45 (23.7)
Only aspirin 3 (4.2) 2 (4.2) 2 (6.5) 0 (0) 7 (3.7)
Only antihypertensives 17 (23.6) 22 (45.8) 10 (32.3) 14 (33.3) 63 (33.2)
Only statins 3 (4.2) 0 (0) 1 (3.2) 3 (25.8) 7 (3.7)
Aspirin and any antihypertensive 9 (12.5) 3 (6.3) 2 (6.5) 2 (7.7) 16 (2)
Aspirin and statins 2 (2.8) 0 (0) 0 (0) 0 (0) 2 (1.1)
Other antiplatelets and antihypertensives 2 (2.8) 0 (0) 0 (0) 0 (0) 2 (1.1)
Aspirin, other antiplatelets and statins 0 (0) 1 (2.1) 0 (0) 0 (0) 1 (1.1)
Antihypertensives and statins 7 (9.7) 5 (10.4) 1 (3.2) 1 (2.6) 14 (7.4)
Aspirin, antihypertensives and statins 12 (16.7) 3 (6.3) 2 (6.5) 3 (7.7) 19 (10.5)
Antivitamin K, antihypertensives and statins 1 (1.4) 1 (2.1) 1 (3.2) 0 (0) 3 (1.6)
Other antiplatelets, antihypertensives and statins 1 (1.4) 0 (0) 0 (0) 3 (7.7) 4 (2.1)
AAS, antiplatelets, antihypertensives and statins 1 (1.4) 3 (6.3) 1 (3.3) 1 (2.6) 6 (3.2)
Total 72 48 31 39 190
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of this epidemiological transition. Around ten years ago (2007), 
ischemic heart diseases surpassed stroke as the most prevalent 
cause of death in this country. However, the burden of stroke is 
still very high and is associated with premature death. 

In this sample from ELSA-Brasil, which had better access to health-
care and higher monthly income than that of the general population 
of Brazil, the frequency of use of secondary prevention was very low. 
This finding reaffirms that stroke is still a neglected disease in Brazil,34 
and that this scenario has not changed over the last 10 years.33,34

This study had several limitations. The most important of 
these was that information about stroke in the baseline examina-
tion was self-reported, based on reports of previous medical diag-
noses of stroke. Therefore, there was no information either about 
the frequency of the main subtypes of stroke (ischemic and hem-
orrhagic) or any confirmation of the diagnosis of stroke through 
medical records or imaging. 

Recently, a study calculated the specificity of self-reported diag-
noses of stroke using hospital data as the gold standard. It reported 
values of around 99%, but with low sensitivity.35 In epidemiological 
studies, it is preferred to use questionnaires with greater specificity 
than sensitivity. Thus, in our study, self-reported occurrences of 
stroke were most likely true cases. However, milder cases that might 
have corresponded to minor stroke were likely to have remained 
undiagnosed as stroke. Thus, such cases would not be reported by 
ELSA-Brasil participants and, consequently, they are not included 
in this analysis. Therefore, it is still possible that there may have 
been some misclassification of cases of stroke in our study. 

Interestingly, higher frequencies of risk factors and higher 
CIMT values were found among stroke participants than among 
other individuals without this condition, thus suggesting that the 
self-reported information indeed had value. Furthermore, detailed 
information about the participants’ use of medication was available, 
and this provided an insight into the situation of secondary preven-
tion of stroke in this sample. However, we did not have access to 
the medical reasons for prescribing specific medications to specific 
patients. Moreover, the eligibility criteria for ELSA-Brasil excluded 
individuals with communication problems or with cognitive defi-
cits, which probably excluded some stroke cases. Hence, cases of 
stroke in ELSA-Brasil were probably milder cases with less inca-
pacity than what has been seen in other samples. 

Discussion of adherence to treatment is also a complex mat-
ter since it is likely that some participants, especially women, had 
not been prescribed any treatment and thus were not taking any 
medication. Thus, our results are similar to those of a previous 
Brazilian study that reported low use of medications for chronic 
diseases.17 Considering that the ELSA-Brasil sample had a higher 
educational level, higher mean monthly family income and bet-
ter access to healthcare services, the overall picture for the general 
population in Brazil is probably worse.

CONCLUSIONS
In the ELSA-Brasil, the frequency of use of secondary prevention 
for stroke was low and decreased as the length of time since the 
stroke increased. Moreover, sex was the variable most associated 
with use of secondary prevention in this sample. Men reported 
greater use of medication for secondary prevention of stroke than 
women, thus suggesting that the rate of prescription of medica-
tions for secondary prevention of stroke was low among woman.
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Use of antibiotics by adults: a population-based 
cross-sectional study
Jéssica Quintão PereiraI, Marcus Tolentino SilvaII, Taís Freire GalvãoIII

Universidade Federal do Amazonas (UFAM), Manaus (AM), Brazil

INTRODUCTION
Antimicrobials are medicines that kill or prevent the growth of pathological microorganisms 
in the body. Among antimicrobial agents, antibiotics are among the most common drugs used 
worldwide.1 Antibiotic therapy is intended for treatment of potential or proven bacterial infec-
tions. Administration of antibiotics consists of a set of actions that aims to optimize their use, 
through choosing the most appropriate medicine for a particular treatment and its dosage, route 
and time of administration, as well as minimizing undesirable events, such as toxicity and bacte-
rial resistance.2,3 This makes it very important to analyze the profile of the population exposed to 
these agents, since their action may be affected by gender, age and other factors.  

Use of antimicrobials is associated with the threat of antimicrobial resistance. Different sources 
and transmission routes influence antimicrobial resistance, including healthcare, agriculture and 
the natural environment.4 It has been estimated conservatively that 700,000 deaths per year occur 
consequently to antimicrobial resistance and that by 2050, there might be 10 million deaths per 
year. Consequently, there will be economic losses of 100 trillion dollars due to resistant infections 
worldwide, if the current scenario does not change.5 In Brazil, sale of antibiotics has been regu-
lated since 2010, initially through resolution (Resolução de Diretoria Colegiada, RDC) number 
44/2010 of the Brazilian Health Regulatory Agency (Agência Nacional de Vigilância Sanitária, 
ANVISA), and subsequently through ANVISA resolution RDC 20/2011, which remains in force. 
RDC 20/2011 specifies that the sale is only authorized upon presentation of two copies of a med-
ical prescription valid for 10 days, of which one will be kept by the pharmacist.6 

Despite the requirement for a medical prescription, self-medication is often reported. A pop-
ulation-based cross-sectional study conducted in the state of Goiás in 2008 observed that 7% of 
the interviewees used antibiotics in the month prior to the interview, and that 9% of this usage 
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ABSTRACT 
BACKGROUND: The consumption of antibiotics has been widely discussed, mainly because of antibac-
terial resistance, which has become a worldwide concern. In Brazil, sale of antibiotics is currently ruled by 
Agência Nacional de Vigilância Sanitária (ANVISA) regulation RDC 20/2011, which restricts sales to those 
made under medical prescription. The aims of this study were to evaluate antibiotic use and associated 
factors among adults in the Metropolitan Region of Manaus, Amazonas, Brazil, and to assess the propor-
tion of self-medication from this use.
DESIGN AND SETTING: Population-based cross-sectional study conducted in the Metropolitan Region of 
Manaus between May and August 2015. 
METHODS: Adults aged ≥ 18 years were selected through probabilistic sampling in three stages. Trained 
interviewers collected data from the participants in their homes. Antibiotic consumption over the last 
15 days was reported. Bivariate analysis was used to calculate the prevalence ratio (PR) of antibiotic usage, 
with 95% confidence interval (95% CI). A multivariate model adjusted according to significant variables at 
P ≤ 0.20 using Poisson regression with robust variance was constructed. 
RESULTS: The prevalence of antibiotic use was 3.4% (95% CI 2.8-4.0%). Adjusted analysis showed that 
consumption was higher among women than among men (PR 1.58; 95% CI 1.11-2.24) and among people 
with fair health status than among those with good health (PR 1.52; 95% CI 1.08-2.15). The prevalence of 
self-medication was 19.0%; amoxicillin was the most self-medicated antibiotic (10/26). 
CONCLUSION: Antibiotic use was associated with women and individuals with fair health status. One fifth 
of the antibiotics were consumed through self-medication, contrary to the current Brazilian legislation.
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occurred without prescription.7 In addition, use for a longer or 
shorter time than indicated was common, thus potentially con-
tributing towards bacterial resistance. 

No population-based studies evaluating the consumption of 
antibiotics after their use became regulated in Brazil are available. 
Assessment of the consumption of these products by the popula-
tion and the proportion of nonprescription use is important for 
measuring the extent of exposure and the effect of the legislation 
on people’s health. 

OBJECTIVE
The purpose of this study was to evaluate the prevalence of anti-
biotic consumption and associated factors among adults in a 
metropolitan region in northern Brazil, and to estimate the rate 
of self-medication. 

METHODS 

Design 
This was a population-based cross-sectional study conducted 
between May and August 2015 among adults living in the 
Metropolitan Region of Manaus, which is located in the north-
ern region of Brazil. This study formed part of a larger research 
project that aimed to evaluate the use of healthcare inputs and 
services.8 

Setting 
The Metropolitan Region of Manaus is composed of the capi-
tal of the state of Amazonas (Manaus), and seven other munici-
palities: Careiro da Várzea, Iranduba, Manacapuru, Itacoatiara, 
Novo Airão, Presidente Figueiredo and Rio Preto da Eva. In 2010, 
this region had over 2.1 million inhabitants, i.e. more than 60% 
of the population of Amazonas. In 2010, this region occupied 
19th position in the Brazilian ranking of the Municipal Human 
Development Index (Índice de Desenvolvimento Humano 
Municipal, IDHM), out of a total of 20 metropolitan regions in 
Brazil, among which São Paulo was in first position.9 

Participants and sample size 
Adults of at least 18 years of age who were living in the region were 
eligible for inclusion. We calculated the sample size as 4,000 adults 
to be interviewed, through considering the following factors: 
2,106,322 adults living in the region, 50% healthcare service utili-
zation rate, 95% confidence level, 2% accuracy and design effect of 
1.5, with an addition of 10% to compensate for losses.8 

The participants were selected by means of probabilistic sam-
pling in three stages. From 2,647 urban census tracts, 400 primary 
and 20 secondary census tracts were selected through probabilistic 
sampling. The households were selected by means of systematic 

sampling: the first household was drawn and, from this, every 
20th house in the same street was systematically visited. In cases 
of refusal or unavailability, the house immediately to the right was 
visited, and the same process was repeated to the left, if necessary. 
The third step was to select the participant to be interviewed: all 
adults present in the house were registered and one was drawn in 
accordance with pre-defined age and sex quotas, so as to reach 
population representativeness.

Variables, data sources and measurement 
The data were collected in the participants’ homes by 14 trained 
interviewers using electronic devices, after each participant had 
agreed to participate in the survey by signing an informed con-
sent form.

The primary outcome was the use of antibiotics over the last 
15 days. The independent variables included: sex (female or male); 
age (in years); social class according to the Brazilian Economic 
Classification Criteria (A, B, C or D/E), which is based on the 
number of household appliances, number of domestic employees, 
level of education of the head of the family and access to urban 
services;10 self-assessment of health status (good, fair or poor); 
and use of healthcare services over the last 15 days (yes or no).

The use of medicines over the previous 15 days was measured 
using the question “Over the past 15 days (or two weeks) did you 
take any medicine?”. In cases of a positive response, the name of 
the medicine, the disease or health problem, the length of time for 
which the medicine was used, the person responsible for indica-
tion and the form of acquisition of the medicine were recorded 
as reported by the interviewee. After the data had been tabulated, 
the names of the medicines were surveyed in accordance with the 
Brazilian list of common names and were then classified using the 
Anatomical Therapeutic Chemical (ATC) Classification System of 
the World Health Organization.11 Medicines that remained uniden-
tified, either due to an indecipherable name or due to not being 
listed in the ATC were classified as “non-codifiable”. 

The indication and source of acquisition of the antibiotic was 
measured by the question: “Who prescribed it?” (physician, sales 
clerk, relatives/neighbors, interviewee upon his/her own account, 
pharmacist or other) and “What was the form of acquisition of the 
medicine?” (health insurance, Farmácia Popular (public co-payment 
program), public healthcare system, drug store or other). A situa-
tion of self-medication was recorded when the person responsible 
for antibiotic indication was not a physician.

After the data had been tabulated, interviews in which use of 
antibiotics was reported were identified in the database in accor-
dance with the list of medicines included in ANVISA regulation RDC 
20/2011. These products corresponded to the antimicrobials that are 
included in group J of the ATC, i.e. antiinfectives for systemic use; 
specifically, in the groups J01 (J01A tetracyclines, J01B amphenicols, 
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J01C beta-lactam antibacterials, penicillins, J01D other beta-lactam 
antibacterials, J01E sulfonamides and trimethoprim, J01F macro-
lides, lincosamides and streptogramins, J01G aminoglycoside anti-
bacterials, J01M quinolone antibacterials, J01X other antibacterials) 
and J04 (antimycobacterials: J04A drugs for treatment of tubercu-
losis and J04B drugs for treatment of leprosy).11  

Statistical methods 
Initially, descriptive statistics were obtained from the variables of 
the study, and the absolute and relative frequencies of each vari-
able and the frequency of antibiotic use per variable were cal-
culated. Poisson regression with robust variance was performed 
to calculate the prevalence ratios (PR) of antibiotic use, with the 
95% confidence interval (95% CI). Firstly, we performed bivari-
ate analysis: the variables that were significant at the level P ≤ 0.20 
were included in the multivariate model to calculate adjusted PRs. 
Associations were considered significant if P < 0.05. The  Wald 
test was used to calculate the P-values of the variables. The anal-
yses were performed using the Stata 14.2 software, taking into 
account the complex sampling design (svy command).

Ethics 
The Research Ethics Committee of the Federal University 
of Amazonas (Universidade Federal do Amazonas, UFAM) 
approved the project, through report no. 974,428 of March 3, 
2015 (certificate of presentation for ethics assessment on the 
Brazil Platform [CAAE] 42203615.4.0000.5020). 

RESULTS 
The survey included 4,001 adults, of whom 136 reported consum-
ing antibiotics, at the rate of one antibiotic per person. Thus, the 
prevalence of antibiotic consumption over the 15 days prior to 
the interview was 3.4% (95% CI: 2.8-4.0%).  

The study population showed slight predominance of women 
(52.8%) and individuals between 25 and 34 years of age (28.8%), 
who were in economic class C (57.1%), who had completed high 
school (47.5%), who were in good health (66.1%) and who had 
not used any healthcare services over the 15 days prior to the 
interview (79.0%). 

The frequency of use was higher among women (4.2%) than 
among men (2.5%), and among adults aged 25 to 34 (3.8%) and 
35 to 44 (3.7%), while use was less frequent among the elderly 
(2.8%). Consumption was higher among the poorest population 
(D/E, 4.1%), and among individuals who reported having fair 
health (4.6%), as shown in Table 1. 

In the bivariate analysis (Table 2), higher consumption of anti-
biotics was observed among women (PR 1.70; 95% CI 1.20-2.40), 
people with fair health (PR 1.63; 95% CI 1.15-2.32) and people in 
social class D/E (PR 1.71; 95% CI 0.96-3.05).

Characteristics
Population

Antibiotic 
consumption

n % n %
Sex

Male 1,888 47.2 47 2.5
Female 2,133 52.8 89 4.2

Age (years)
18-24 838 20.9 28 3.4
25-34 1,152 28.8 44 3.8
35-44 843 21.1 31 3.7
45-59 772 19.3 22 2.9
60 and over 396 9.9 11 2.8

Social class
A/B 269 15.7 15 2.4
C 2,285 57.1 77 3.4
D/E 1,087 27.1 44 4.1

Education
Higher education or above 158 4.0 7 2.5
High school 1,903 47.5 74 3.9
Elementary school 649 16.2 14 2.6
Less than elementary school 1,291 32.3 41 3.2

Health status
Good 2,646 66.1 75 2.8
Fair 1,108 27.7 15 4.6
Poor 247 6.2 10 4.0

Healthcare service use over the last 15 days
Did not use 3,163 79.0 104 3.3
Used 838 21.0 32 3.8

Table 1. Main characteristics of the population and frequency of 
antibiotic consumption, adjusted for the complex sampling design. 
Metropolitan Region of Manaus, 2015 (n = 4,001) 

In the multivariate analysis, which was adjusted according to 
sex, health status and social class, use of antibiotics were higher 
among women than among men (PR 1.58; 95% CI 1.11-2.24) and 
among people with fair health status in comparison with good 
health status (PR 0.52; 95% CI 1.08-2.15). No association was 
found between antibiotic consumption and age, social class, edu-
cation level or use of healthcare services over the previous 15 days. 

Among the 136 people who used an antibiotic, a medical pre-
scription was the main form of indication (81.0%; Table 3), while 
19% used an antibiotic through self-medication, without a medi-
cal prescription. Use upon the interviewee’s own account totaled 
13.2%, while use upon suggestion from relatives and neighbors 
comprised 5.1% and from a pharmacist, 0.7%. Purchases of anti-
biotics without a prescription were self-reported. No further inves-
tigation was made about how the individuals could purchase the 
medication without a physician prescription. Cephalexin (39.7%) 
and amoxicillin (29.4%) were the drugs most used, followed by ben-
zathine benzylpenicillin (4.4%), ciprofloxacin (3.7%), sulfadiazine 
(3.7%), tetracycline (3.7%), azithromycin (2.9%) and levofloxacin 
(2.9%). There were 10 cases of self-medication with amoxicillin, 
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Characteristics PR (95% CI) P-value Adjusted PR (95% CI) P-value
Sex <0.001 0.011

Male 1.00 1.00
Female 1.70 (1.20-2.40) 1.58 (1.11-2.24)

Age (years) 0.731
18-24 1.00
25-34 1.15 (0.72-1.83)
35-44 1.09 (0.66-1.81)
45-59 0.85 (0.49-1.47)
60 and over 0.83 (0.42-1.64)

Social class 0.181 0.393
A/B 1.00 1.00
C 1.41 (0.82-2.44) 1.32 (0.77-2.28)
D/E 1.71 (0.96-3.05) 1.50 (0.84-2.67)

Education 0.379
Higher 
education or 
above

1.00

High school 1.55 (0.57-4.18)
Elementary 
school

1.04 (0.36-3.06)

Less than 
elementary 
school

1.27 (0.46-3.51)

Health status 0.020 0.059
Good 1.00 1.00
Fair 1.63 (1.15-2.32) 1.52 (1.08-2.15)
Poor 1.42 (0.75-2.72) 1.28 (0.66-2.47)

Healthcare service use 
over the last 15 days

0.465

Did not use 1.00
Used 1.16 (0.78-1.71)

Table 2. Unadjusted and adjusted prevalence ratios (PRs) and 95% 
confidence interval (CI) of antibiotic use according to study variables. 
Metropolitan Region of Manaus, 2015 (n = 4,001)

Person responsible for indication n %
Physician 110 81.0
Interviewee (upon own account) 18 13.2
Relatives/neighbors 7 5.1
Pharmacist 1 0.7
Total 136 100

Table 3. Person responsible for indication of the antibiotics consumed 
over the 15 days prior to the interview. Metropolitan Region of 
Manaus, 2015 (n = 136)

six with cephalexin and four with tetracycline, which are the anti-
biotics most commonly consumed without medical prescription. 
There were also three cases with sulfadiazine, and one each with 
benzylpenicillin, azithromycin and levofloxacin (Table 4). 

DISCUSSION 
Out of every 100 adults in the Metropolitan Region of Manaus, 
three to four used some kind of antibiotic over the 15 days 

preceding the interview. Consumption was higher among 
women and among people with fair health. Approximately one 
fifth of the antibiotics consumed were through self-medication, 
thus highlighting the existence of weaknesses in the regulatory 
control over these products. 

All the data of the present study, including in relation to 
self-medication, relied on self-reports from the interviewees. 
The number of people using antibiotics and the true number of 
medicines recorded may have been higher than what was observed, 
since the participants could have forgotten to report their use of 
a medication. In addition, the recording of product names by the 
research team may not have been adequate in some cases, since 
medicine packaging or medical prescriptions were not personally 
verified during the interviews. 

Another limiting factor was the fact that the pediatric pop-
ulation, which is an age group that presents high consumption 
of antibiotics, was not included in this study. According to an 
analysis on a French database of healthcare service use between 
2010 and 2011, about 80% of the children aged 0 to 24 months 
who presented recurrent coryza consumed some type of antibi-
otic over a six-month period.12 Another study conducted in pub-
lic schools in Chicago in 2004 noted that 40% of the children and 
adolescents aged 4 to 18 were using antibiotics to treat asthma or 
recurrent coryza.13 A household survey on the use of antibiotics 
among children, teenagers and adults in the United States found 

Medicine ATC code N % N self-medication
Cefalexin J01DB01 54 39.0 6
Amoxicillin J01CA04 40 29.4 10
Benzylpenicillin 
benzathine

J01CE01 6 4.4 1

Ciprofloxacin J01MA02 5 3.7 -
Sulfadiazine J01EC02 5 3.7 3
Tetracycline J01AQA07 5 3.7 4
Azithromycin J01FA10 4 2.9 1
Levofloxacin J01MA12 4 2.9 1
Sulfamethoxazole 
+ trimethoprim

J01EE01 3 2.2 -

Ampicillin J01CA01 2 1.5 -
Norfloxacin J01MA06 2 1.5 -
Erythromycin J01FA01 1 0.7 -
Ethambutol J04AK02 1 0.7 -
Methenamine J01XX05 1 0.7
Nitrofurantoin J01XE01 1 0.7 -
Pyrazinamide J04AK01 1 0.7 -
Rifampicin J04AB02 1 0.7

Table 4. Total frequencies of antibiotic consumption and 
numbers of cases of self-medication with each drug over the 
last 15 days prior to the interview. Metropolitan Region of 
Manaus, 2015 (n = 136)

ATC = anatomical therapeutic chemical classification system.
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that out of 71,444 subjects, approximately 5% had had an antibi-
otic prescribed between 1999 and 2012.14 

Seasonality affects the consumption of antibiotics: the high-
est frequency of prescription is usually reported during the fall 
(autumn) and winter,15,16 seasons that occur between March and 
September in most of Brazil. The state of Amazonas presents an 
equatorial climate, characterized by average temperatures of 26 to 
28 °C throughout the year and two seasons: rainy (December to 
May) and dry (June to November). Particularly in Manaus, there 
is a predominance of high temperatures during the rainy or “win-
ter” season (December to May), with maximum temperatures of 
31 to 33 °C.17 

Higher consumption of antibiotics among women has also been 
observed in other studies.18-20 The habit of taking care of personal 
health is more common among women, which increases the rate 
of diagnosis and treatment of diseases in this sex. Furthermore, 
female anatomical and physiological characteristics favor sus-
ceptibility to certain infections, such as urinary tract infections.21 
An international population-based study conducted on approxi-
mately 29 million adults in Denmark, Netherlands, Italy, United 
Kingdom and Germany noted important changes in consump-
tion in these countries over the space of a decade or more, varying 
internally according to age and sex.22 In another population-based 
study conducted between 1998 and 2009 on urban and rural pop-
ulations in the Netherlands, use of antibiotics was higher in the 
rural region and among women in both regions.23 

Consumption of antibiotics has been associated with self-as-
sessment of health as “fair”. Individuals with this health status 
are probably not seriously ill, but their health may be somewhat 
weakened due to a common cold, fever, pain or common respi-
ratory tract infections. A study conducted in Vellore, southern 
India, analyzed prescriptions and dispensations in small hos-
pitals, clinics and pharmacies from 2003 to 2005. It found that 
41.0% of the drugs were antibiotics, and that their main uses 
were in cases of upper and lower respiratory tract infections, 
fever and diarrhea.24 

In the current study, which was conducted five years after 
ANVISA introduced regulation of antibiotic sales, approximately 
one fifth of the antibiotics were used for self-medication. A Brazilian 
study conducted in 1998 involving 6,000 households in all regions 
of the country found similar self-medication rates.25 Analysis on 
antibiotic sales across Brazil between 2008 and 2012 showed that 
the change in sales policy regulation in 2010 had little impact 
in the north of the country, comprising a reduction in sales of 
around 7%. In the southern and southeastern regions of Brazil, 
which are more developed regions, these reductions were 13% 
and 16%, respectively.26 These reductions were more pronounced 
in the first year of the new regulation. In the following year, sales 
in the south and southeast continued to decrease, while in other 

regions sales increased again and reached almost the same level 
as before the legislation.26 An analysis on sales in the state of São 
Paulo over the same period (2008-2012) also found an immedi-
ate reduction in the consumption of oral antibiotics, which was 
increasing before enactment of the regulation, and found that a 
stable trend was reached in 2012.27 The legislation also had little 
impact on the quality and completion of medical prescriptions, 
which in over 90% of the cases were incomplete.28 No popula-
tion-based studies conducted after implementation of regulation 
of antibiotic sales are available.

The antibiotics most consumed through self-medication in 
this analysis, i.e. amoxicillin, cephalexin and tetracycline, can be 
used to treat infections in the genitourinary tract,29 respiratory 
tract30,31 and skin.32 Such symptoms are recognized by the lay pop-
ulation, and this is potentially a factor favoring more frequent use 
of these medicines. 

Self-medication is known to be one of the sources of bacterial 
resistance.33 Spreading of the disease and occurrences of adverse 
events are among the problems caused by self-medication, which 
negatively impacts not only the patient’s life, but also the health-
care system.34 

CONCLUSIONS
Use of antibiotics among adults in the Metropolitan Region of 
Manaus over the previous 15 days was higher among women and 
among people with fair health. Around one fifth of the antibiot-
ics were reported to be used through self-medication, i.e. with-
out a medical prescription, contrary to current Brazilian regula-
tions. Enforcement of health regulatory inspections is needed to 
improve compliance with mandatory prescription of antibiotics 
and thus contribute towards a culture change that would promote 
rational use of antibiotics. 
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Are surface and deep learning approaches associated  
with study patterns and choices among medical students? 
A cross-sectional study
Álvaro Henrique de Almeida DelgadoI, João Paulo Rodrigues AlmeidaII, Larissa Souza Borowski MendesIII,  
Isabella Noceli de OliveiraIV, Oscarina da Silva EzequielV, Alessandra Lamas Granero LucchettiVI, Giancarlo LucchettiVII

School of Medicine, Universidade Federal de Juiz de Fora (UFJF), Juiz de Fora (MG), Brazil

INTRODUCTION
Students’ motivation, educational strategies, types of assessment and different learning 
approaches are factors that are considered fundamental to medical education. They have an 
important influence on the teaching-learning process.1-3 Biggs4 defined learning approaches as 
the combination of motivation and strategy that students use in the learning process, which can 
be “surface” or “deep”. 

The deep approach comprises the capacity to correlate new and previous knowledge, study 
comprehensively in order to obtain the “entire picture” and search for meaning and implications 
for the acquired knowledge.5 Its strategy is based on personal commitment to the learning process 
and its motivation is intrinsic, in the search for self-fulfillment.4 This contrasts with the surface 
approach, which is the tendency to choose the quickest way to accomplish the task, in which stu-
dents study the material in a linear manner, do not ask in-depth questions, do not show proper 
interest in the subject and rely on memory instead of comprehension.5 Students with surface 
approaches tend to achieve the minimum necessary to avoid failure at school.6 

Previous studies have pointed out that the same students can have varying approaches, 
depending on the subject that they are studying, levels of apprehension and work overload.7,8 
Understanding these learning approaches could have important repercussions on students’ aca-
demic life. Mattick et al.9 showed that students with a deep approach tend to be more organized, 
monitor their studies better and exert a greater effort to learn, such that their performance in 
tests is better. The same results were found by McManus et al.,10 who found that students with a 
deep approach had better outcomes in final exams.
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ABSTRACT
BACKGROUND: Different approaches to learning can exert considerable influence on the teaching-learn-
ing process in medical education. This study aimed to investigate the association of surface and deep 
learning with study patterns, preferred type of assessment, practices of cheating and quality of sleep 
among medical students.
DESIGN AND SETTING: Cross-sectional study on medical students enrolled in all six years of a medical 
school in Juiz de Fora, Brazil.
METHODS: Questionnaires were applied to evaluate learning approaches (R-SPQ-2F), study patterns, 
sources and choices, and quality of sleep. Students’ learning approaches (deep or surface) were assessed 
in relation to their study patterns, study resources, quality of sleep and whether they cheated in tests.
RESULTS: Among the 710 students included, 43% frequently studied on the night before an exam, 65% 
had used psychostimulants to study and more than 46% had cheated in an exam. Regarding quality of 
sleep, most students (53.4%) reported that their quality of sleep was poor, such that 45.3% slept for fewer 
than five hours before an exam. Those who studied just prior to an exam, used class summaries, preferred 
multiple-choice questions and cheated during the test had a more surface-learning approach. On the 
other hand, those who read books, preferred practical exams and slept better had a deeper approach. 
CONCLUSION: The type of learning approach was associated with study patterns and choices among 
medical students. Educators need to be attentive to the type of learning their students use and think of 
measures that impact teaching and assessment methods.
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Another important factor that is seldom studied within med-
ical education, and which seems to have an important influence 
on students’ learning and even on students’ health, is study pat-
terns. It has been shown that medical students usually have a very 
exhausting routine with long self-study hours,11 poor sleep qual-
ity,12 high caffeine consumption13 and failure to efficiently manage 
their study time.14 This dysfunctional study routine seems to be 
closely associated with learning approaches. However, despite fre-
quent anecdotal descriptions within the educational context, few 
studies (and, to our knowledge, none in Brazil) have evaluated this 
relationship. Understanding this relationship could help educators 
to identify learning approaches in order to provide interventions 
and make curricular changes that might help students’ academic 
performance and health outcomes.

OBJECTIVE
Thus, the objective of this study was to investigate the associations 
of surface and deep learning approaches with study patterns, pre-
ferred type of assessment method, practices of cheating and qual-
ity of sleep among medical students. Our hypothesis was that stu-
dents whose approach was more towards surface learning would 
tend to use study methods that required less work (e.g. summa-
ries or cheating), would have poorer quality of sleep (due to study-
ing more frequently on the night before exams) and would choose 
assessment methods that were more superficial (multiple-choice 
tests rather than simulations or clinical assessments). 

METHOD

Study design, ethics and participants
This cross-sectional study was conducted in 2016 and included 
students from all six years of medical school at the Federal 
University of Juiz de Fora (Universidade Federal de Juiz de Fora, 
UFJF), in Juiz de Fora (MG), Brazil. Students who were not in 
Brazil due to exchange programs, who were doing their clerkship 
in another city, who were not present when data was collected, or 
who did not wish to participate were excluded.

The project was approved by the Research Ethics Committee 
of the University Teaching Hospital of UFJF, under report no. 
1.147.798/2015. All participating students signed a consent form.

Instruments
The self-report questionnaire that was used took approximately 
20 minutes to fill out and collected the following data:
• Sociodemographic data: age, ethnicity, gender, marital status 

and course level in which students were enrolled.
• Study patterns and study resources: for this study, six ques-

tions were developed, dealing with: 
1. the number of hours dedicated to studies each week; 

2. means used for routine study (books and study guides, 
class notes, professors’ slides and internet research); 

3. methods used to study for tests (schemes, summaries, 
books, audios and videos); 

4. how often the students waited until just before the test to do 
their studying (five options, ranging from “never” to “always”); 

5. whether students cheated (“yes” or “no”); and 
6. how often students used stimulants while studying (five 

options, ranging from “never” to “always”) and the type 
of stimulant used (students were asked to declare which 
stimulant(s) they used).

• Quality of sleep and its relationship with students’ routines: 
four questions relating to students’ quality of sleep and its rela-
tionship with their studying were used: 
1. quality of sleep (four options, ranging from “very poor” 

to “very good”); 
2. how often students had problems staying awake while driv-

ing or at social events (four options, ranging from “never” 
to “three or more times a week”); 

3. how often students had problems sleeping due to worrying 
about tests (four options, ranging from “never” to “three 
or more times a week”); and 

4. how many hours of sleep students had on the night before 
a test (three options: “fewer than five hours”, “five to eight 
hours” or “more than eight hours”).

• Revised two-factor version of the Study Process Questionnaire 
(R-SPQ-2F): developed by Biggs et al.2 and validated for use in 
Brazil by Costa.15 This questionnaire is made up of two 10-item 
scales (deep approach and surface approach) in a Likert format 
(“never” to “always or almost always”). Each scale has two sub-
scales that each consists of five questions referring to motivation 
and five questions referring to strategy. Thus, four categories 
are formed: deep motivation (e.g. “I find that at times studying 
gives me a feeling of deep personal satisfaction”); deep strategy 
(e.g. “I find most new topics interesting and often spend extra 
time trying to obtain more information about them.”); surface 
motivation (e.g. “My aim is to pass the course while doing 
as little work as possible”); and surface strategy (e.g. “I find 
that the best way to pass examinations is to try to remember 
answers to likely questions”). The responses are coded as 1 = 
“never” to 5 = “always or almost always” and the results range 
from 10 to 50 points for each scale. The “deep approach” scale 
score is based on the sum of the deep strategy subscale (five 
questions) and the deep motivation subscale (five questions), 
and higher scores denote use of a deeper approach. The score 
for the “surface approach” scale is based on the sum of the sur-
face strategy subscale (five questions) and the surface motiva-
tion subscale (five questions), and higher scores denote use of 
a more surface approach).



ORIGINAL ARTICLE | Delgado AHA, Almeida JPR, Mendes LSB, Oliveira IN, Ezequiel OS, Lucchetti ALG, Lucchetti G

416     Sao Paulo Med J. 2018;136(5):414-20

Statistical analysis
A descriptive analysis was carried out on each variable, using 
frequency and percentage, or mean and standard deviation. 
An inferential analysis was then conducted. We firstly compared 
the means of students’ learning approaches (deep or surface), 
according to their study patterns, study resources, quality of sleep 
and whether they cheated in tests. For this, t tests for indepen-
dent samples were used. We then correlated students’ learning 
approaches with their preferred assessment using the Spearman 
correlation test. All analyses were performed using the Statistical 
Package for the Social Sciences (SPSS), version 21 (SPSS Inc.). 
P < 0.05 was considered significant.

RESULTS
Out of the total of 1,007 students officially registered in this 
medical school, 710 students were included (response rate 
70.5%): 265 (37.3%) in the preclinical phase (1st and 2nd years), 
233 (32.8%) in the clinical phase (3rd and 4th years) and 212 
(29.9%) in the clerkship phase (5th and 6th years). The majority 
of the students were female (55.4%), single (98.0%) and white 
(66.9%), and their mean age was 22.11 years (standard devia-
tion, SD: 3.11). 

Table 1 shows the students’ study patterns, study resources, 
quality of sleep and cheating in tests. Most students (61.7%) were 
studying for six or more hours per week outside of class activities 
and the aides that they used were most frequently books (68.5%), 
followed by class notes (25.6%) and teachers’ slides (23.4%). 
Almost 43% frequently or always studied on the night before 
an exam and they used class summaries that they themselves 
or colleagues wrote (67.7%), books (35.8%) and study schemes 
(11.1%) to prepare for exams. A total of 46% of the students had 
cheated in an exam and 65% had used psychostimulants to study 
(40% frequently or always). Among the students who reported 
using stimulants, 73.5% of them used coffee, 17.0% caffeine pills, 
16.6% energy drinks, 7.2% guarana seed powder, 3.6% meth-
ylphenidate and 4% other stimulants. Regarding the students’ 
quality of sleep, most (53.4%) reported that it was poor or very 
poor and 45.3% reported that they had fewer than five hours of 
sleep before an exam.

Table 2 shows a comparison of the students’ learning approaches 
(deep or surface) according to their study patterns, study resources, 
quality of sleep and if they cheated on tests. We found that those 
who had a more superficial learning approach were those who 
studied on the night before an exam used professors’ slides, class 
audios and class summaries, and those who cheated in tests. On the 
other hand, those using or reading books and sleeping better 
learned more deeply. 

Table 3 shows the correlation between learning approaches 
and preferred types of assessments. Those with deeper learning 

Table 1. Students’ study patterns, study resources, quality of 
sleep and cheating in tests

n %
Hours of study per week

1 to 2 29 4.1
3 to 4 78 11.0
4 to 5 81 11.4
5 to 6 84 11.8
More than 6 438 61.7

Routine means of study
Books and study guides 486 68.5
Classroom notes 182 25.6
Professors’ slides 166 23.4
Internet 154 21.7

Use of stimulants
No 249 35.1
Yes, once 21 3.0
Yes, rarely 157 22.1
Yes, frequently 206 29.1
Yes, always 76 10.7

Waiting until just before exam to study
Never 27 3.8
Rarely 88 12.4
Sometimes 282 39.8
Frequently 270 38.1
Always 41 5.8

Methods used to study for tests
Schemes 79 11.1
Summaries 481 67.7
Books 254 35.8
Audios 60 8.5
Videos 62 8.7

Cheating
Yes 326 46.6
No 373 53.4

Quality of sleep
Very poor 84 11.9
Poor 293 41.5
Good 271 38.4
Very good 58 8.2

How often students had problems staying 
awake while driving or at a social event

Never 176 25.0
Less than once a week 191 27.1
1 to 2 times a week 211 29.9
3 or more times a week 127 18.0

How often students had problems sleeping 
because they were worried about a test

Never 382 54.3
Less than once a week 127 18.0
1 to 2 times a week 121 17.2
3 or more times a week 74 10.5

How many hours students were  
sleeping on the night before an exam

318 45.3

Fewer than 5 hours 356 50.7

Between 5 and 8 hours 28 4.0
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Table 2. Students’ learning approaches (deep or surface) according to their study patterns, study resources, quality of sleep and cheating in tests
Biggs Deep

R-SPQ-2F
Mean (SD)

P
Biggs Surface

R-SPQ-2F
Mean (SD)

P

Study resources
Books

Yes 29.98 (6.60)
0.009

21.50 (5.87)
< 0.001

No 28.58 (6.37) 24.23 (6.77)
Class notes

Yes 29.33 (6.23)
0.634

22.36 (6.63)
0.999

No 29.61 (6.67) 22.36 (6.18)
Professors’ slides

Yes 27.73 (6.45)
< 0.001

24.25 (6.77)
< 0.001

No 30.09 (6.50) 21.79 (6.03)
Internet

Yes 28.91 (6.59)
0.183

22.22 (6.70)
0.755

No 29.71 (6.54) 22.40 (6.18)
Methods used to study for tests 
Self-study schemes

Yes 30.02 (7.05)
0.493

22.35 (7.48)
0.981

No 29.48 (6.50) 22.36 (6.14)
Summaries

Yes 28.89 (6.45)
< 0.001

22.86 (6.40)
0.002

No 30.90 (6.58) 21.31 (5.94)
Books

Yes 30.82 (6.40)
< 0.001

20.62 (5.61)
< 0.001

No 28.81 (6.54) 23.34 (6.45)
Audios

Yes 29.24 (6.55)
0.716

24.18 (6.51)
0.020

No 29.56 (6.56) 22.19 (6.25)
Videos

Yes 30.29 (7.36)
0.347

21.09 (6.08)
0.100

No 29.46 (6.47) 22.48 (6.30)
Study characteristics
Hours studied per week

1-5 hours 27.50 (6.28)
< 0.001

23.58 (6.64)
< 0.001

6 or more 30.79 (6.41) 21.60 (5.95)
Waiting until night before to study

Frequently/always 26.68 (6.15)
< 0.001

24.61 (6.44)
< 0.001

Never/rarely/sometimes 31.73 (5.96) 20.58 (5.59)
Use of stimulants

Frequently/always 29.58 (6.99)
0.865

22.73 (6.46)
0.208

Never/rarely/sometimes 29.49 (6.26) 22.12 (6.18))
Sleep
Hours slept on night before an exam

Up to 5 hours 29.15 (6.81)
0.156

22.92 (6.73)
0.049

5 or more 29.86 (6.37) 21.96 (5.90)
Quality of sleep

Very good/good 29.95 (6.43)
0.128

21.90 (6.05)
0.064

Poor/very poor 29.19 (6.67) 22.79 (6.48)
Difficulty staying awake while driving or at social events

Once or more per week 28.96 (6.61)
0.025

22.82 (6.36)
0.071

Less than once 30.08 (6.50) 21.96 (6.22)
How often does the student have problems sleeping due to worrying about tests? 

Once or more per week 29.35 (6.88)
0.618

23.09 (6.59)
0.061

Less than once 29.63 (6.45) 22.10 (6.15)
Cheating
Do you cheat?

Yes 28.19 (6.25)
< 0.001

23.45 (6.33)
< 0.001

No 31.14 (6.58) 20.97 (5.95)
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approaches preferred practical exams (standardized or real-patient 
assessments) and those with more surface approaches preferred 
multiple-choice questions (Table 3).

DISCUSSION
Medical students’ exhausting routine, as found during this 
study, has been described extensively in the scientific literature. 
It includes long hours of study, little sleep, much content absorbed 
passively, surface learning and a tendency towards greater study 
loads on days preceding tests.13,14,16

Nevertheless, our findings attempt not only to describe the 
study routine, but also to try to understand how surface or deeper 
learning might influence students. It was found that students with 
a surface approach had poorer quality of sleep and more frequently 
chose to study just before the exam; they used materials and sum-
maries originating from classes, cheated more frequently and exhib-
ited greater preference for multiple-choice questions. On the other 
hand, students with a deep approach chose to read books and pre-
ferred practical exams with patients, whether real or simulated. 
From this data, we observed that the type of approach is highly 
linked to the students’ study routine and health.

In relation to the quality of sleep, a study on university students 
in all disciplines showed that their quality of sleep was poorer during 
testing periods, with fewer hours of sleep and increased reporting 
of symptoms compatible with insomnia.13 Another study, specifi-
cally on medical students, showed that students with poorer study 
outcomes tended to present more sleep-related problems during 
testing periods.17 Those findings were also observed in our study. 
Students with a surface approach presented poorer quality and fewer 
hours of sleep before tests than did students with a deep approach. 
They also used more psychostimulants. This can be explained by 
their limited strategy of basic memorization of the subject mat-
ter close to the test day, without integrating prior knowledge and 
with probably a worse academic performance that students who 
used a deep approach. This is related to and corroborated by data 
found in the literature.17

Another point to be highlighted is the practice of cheating. 
The prevalence of cheating found in our study (46%) was lower 
than what was reported in a study in India (74%)18 but was higher 
than in Saudi Arabia (29%),19 Ethiopia (19.8%)20 and the United 
States (2%).21 We found that cheating was greater among students 
with a more surface learning approach. Those students would have 
a superficial motive for studying, which was simply pass the sub-
ject. Cheating is one way to more easily obtain a passing grade.2 
Our findings were also in accordance with those of another study in 
which it was found that students who used books as study resources 
(deep approach) had a lower rate of dishonesty in academic set-
tings, which included cheating less.22 Regarding preferred assess-
ment methods, students with deep learning tended to prefer prac-
tical methods of assessment based more on ability and attitude, by 
means of using real or simulated patients, while those with a more 
superficial profile tended to prefer multiple-choice tests, which 
are related to more cognitive and more immediate knowledge.23 

The above results provide further support for Bigg’s learning 
approaches theory,4 in which students with deep approaches tend 
to study comprehensively in order to obtain the entire picture as 
observed in their study resources (books instead of summaries), 
while students with surface approaches tend to avoid failure at 
school by doing the minimum needed (cheating, for example) 
and rely on memory instead of comprehension (choosing multi-
ple-choice assessments and studying late on the night before an 
exam, as shown by their poor quality of sleep). 

These associations could serve to underwrite future inter-
ventions regarding changes to the type of learning (from surface 
to deep) that could influence students’ study routines positively, 
since such changes would lead to students being less stressed and 
spending less time memorizing cognitive content in the days pre-
ceding assessments. In fact, the use or nonuse of surface or deep 
strategies is closely related to how certain information is passed 
on to students. It is influenced by diverse factors, such as profes-
sors’ attitudes and enthusiasm, the type of subject studied, meth-
ods used for studying and students’ enthusiasm.1,3 Therefore, some 
curricular changes could be envisaged, such as changing to a stu-
dent-centered method instead of a teacher-centered method, pro-
viding more interaction between students, enhancing contact with 
patients in the early years of medical training, using active educa-
tional strategies (team-based learning, problem-based learning, 
flipped classroom, games and case-based learning, among others) 
and developing different types of assessments (portfolio, objec-
tive structured clinical examination and Mini-Clinical Evaluation 
Exercise for Trainees, among others). These could potentially shift 
students’ learning approaches and also enhance the learning process, 
which might indirectly impact health outcomes and performance. 

McManus et al.10 showed that approaches towards knowl-
edge acquisition are dynamic processes. They are influenced not 

Table 3. Correlation between Biggs study approach (surface or deep) 
and methods of evaluation preferred by students

Biggs Deep Biggs Surface
SP 0.114** -0.032
Real patient 0.136** -0.079*
Student SP -0.012 0.029
MCQ -0.169 0.093*
Open -0.039 0.008
Open and MCQ -0.018 -0.060
Individual work -0.018 0.013
Group work -0.020 0.001

**P < 0.01; *P < 0.05.
SP = simulated patient; MCQ = multiple-choice questions.
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only by ways of studying but also by the means used to evaluate 
the content. In this context, the study resources used by students 
may say more about their strategies for assimilating content than 
might their results from assessments. Wilson and Fowler1 com-
pared two groups of students who took a course of the same con-
tent and duration, but in which one used a conventional learning 
and assessment model and the other used an active model. The 
group that took the course with the active learning model was 
found to have a higher level of strategies and deeper motives in 
approaching content. 

Educators need to be attentive to the type of learning strat-
egy that their students use, given that the surface approach may 
be associated with negative consequences for the students who 
use this approach. Learning approaches can be modified through 
methods that are centered more on students and on interaction, 
and through using fewer cognitive assessments.

The present study had some limitations that need to be borne 
in mind. Although the questionnaire was applied to students in 
different year groups during the same period of the academic 
year, the test schedules for each semester are different. Moreover, 
the stress levels relating to individual students’ extracurricular 
activities were not evaluated. These factors may have influenced 
students when filling out the questionnaires. Another detail to be 
taken into consideration is that individuals with prior sleep dis-
turbances or susceptibility to addiction to psychostimulants may 
present distinct results within the study population. Considering 
that learning methods, along with the other variables analyzed, 
are dynamic processes, there is a need for a longitudinal study. 
It is also worthwhile pointing out that our results refer only to 
one Brazilian medical school and, therefore, need to be corrob-
orated in other institutions. Furthermore, this was a quantita-
tive study with application of questionnaires. Use of qualitative 
methods and semi-structured interviews could help in further 
understanding our results in future studies. Finally, some factors 
investigated in the present study (e.g. study patterns/resources 
and cheating) do not have specific and gold standard instruments 
in the literature. Therefore, we decided to use questions that we 
created or adapted from previous studies. This was in line with 
previous studies published in high-impact journals that have 
used self-created adapted instruments to assess cheating19,20,21 
and study patterns/resources.16,24, 

CONCLUSIONS
The type of learning approach used (surface or deep) is associ-
ated with study patterns, preference for type of assessments, prac-
tices of cheating and the quality of sleep among medical students. 
Educators need to be attentive to the type of learning that their 
students use and need to think about measures that will have a 
positive impact on the interactivity between teaching methods 
and assessments, and on students’ quality of learning. 
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INTRODUCTION
Sepsis is a life-threatening organ dysfunction caused by a disordered response of the body to infec-
tion.1 Septic shock is a phenomenon relating to sepsis and is a serious disorder involving both 
the circulatory system and cell metabolism. During septic shock, extremely low blood pressure 
is observed, and this requires use of a vasoactive drug after adequate volumetric resuscitation has 
been applied, in order to maintain average blood pressure ≥ 65 mmHg and lactate concentration 
≥ 2 mmol/l. Septic shock is the most life-threatening subtype of sepsis, with a mortality rate of 20% 
to 45%.2 Fluid resuscitation is a key component of treatments for sepsis and septic shock.

Over the past 30 years, many randomized clinical trials (RCTs) and systematic reviews3-8 that eval-
uated the therapeutic effects of various fluid resuscitation therapies on sepsis concluded that crystalloid 
and albumin were the most beneficial therapeutic agents, while use of artificial colloid was associated 
with a higher death rate and with adverse events. However, few RCTs and systematic reviews have 
compared the therapeutic effects of crystalloid and albumin regarding septic shock.9-13 Moreover, the 
researchers involved in the studies available differed in their conclusions.14-21

According to the findings from the Enhanced Recovery after Surgery (ERAS) study,14 albumin 
does not reduce the mortality rate due to septic shock, whereas the findings from another large RCT 
called ALBIOS (NCT00707122)15 concluded that fluid resuscitation using albumin could reduce 
the mortality rate from septic shock. In 2014, contrary results were reported in a meta-analysis by 
Patel et al.,16 which found that there was no difference between the effects from albumin and crys-
talloid treatment, while another meta-analysis by Xu et al.17 reported that albumin treatment had 
positive results with regard to reducing the mortality rate among adult patients with septic shock.

These studies have shown that it is not yet a foregone conclusion that albumin is superior 
to crystalloid for reducing the mortality rate in septic shock cases. In 2015, the Lactated Ringer 
Versus Albumin in Early Sepsis Therapy (RASP) RCT (NCT01337934)18 specifically compared 4% 
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ABSTRACT
BACKGROUND: This study aimed to compare the effects on mortality of albumin and crystalloid, used for 
fluid resuscitation among adult patients with septic shock, through conducting a meta-analysis and trial 
sequential analysis (TSA).
DESIGN AND SETTING: Meta-analysis and TSA conducted at Shanghai Jiao Tong University Affiliated Sixth 
People’s Hospital, Shanghai, China.
METHODS: Data were collected from several major databases including MEDLINE, EMBASE, Clinical Trials.
gov and Cochrane Central Register of Controlled Trials. Studies that compared the effects of albumin ther-
apy versus crystalloid therapy on mortality among adult septic shock patients were eligible for inclusion 
in the analyses. The study name, year of publication, country of the trial, albumin concentration, type of 
crystalloid and all reported mortalities at different follow-up endpoints were extracted.
RESULTS: Compared with crystalloid, albumin did not decrease all-cause mortality at the final follow-up. 
However, in TSA, the required information size was not achieved in all groups, which means that the effect 
size was not definitive and further RCTs are needed to confirm or deny these findings
CONCLUSIONS: Compared with crystalloid solutions, albumin was unable to decrease all-cause mortality. 
However, TSA indicated that these results could be false-negative. Additional randomized controlled trials 
are needed to clarify this discrepancy.
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albumin and lactated Ringer’s solution with crystalloid, regarding 
the mortality rate among patients with septic shock. They found 
that resuscitation with 4% albumin, as compared with lactated 
Ringer, did not improve the survival rate among patients with 
septic shock at 30 days.

The previous descriptions show that, to date, no research find-
ings regarding the preferred method for fluid resuscitation in septic 
shock cases have yet been conclusive. Our team proposed to conduct 
a meta-analysis focusing on the differences in the effects of albumin 
and crystalloid on the mortality rate due to septic shock. Moreover, 
we used the trial sequential analysis (TSA, available at www.ctu.tsa) 
method to further analyze the results from the meta-analysis. TSA 
is a newly proposed statistical analysis method that can improve 
the strength and accuracy of meta-analyses through applying an 
overall quantity analysis to it.

METHODS

Search strategy
This study was not registered. It was conducted in accordance with 
the guidance from the Cochrane Collaboration. The study find-
ings were reported in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA).22,23 

Data were collected from the following databases: MEDLINE, 
EMBASE and the Cochrane Central Register of Controlled Trials 
(CENTRAL). The following keywords were used as searching 
terms: albumin, crystalloid, sepsis, pyemia*, pyohemia*, blood poi-
soning, mortality and survival, or prognos* and predict*. No lan-
guage restrictions were placed on the search results. An additional 
search was carried out in Clinical Trials.gov. The date range of 
our search was defined as until February 27, 2017 (Table 1).

Eligibility criteria
The following types of studies were eligible for inclusion:
1. RCTs in which fluid resuscitation comparing albumin and 

crystalloid solution in adult patients with septic shock was 
studied; and

2. studies in which the mortality rate among patients with septic 
shock was assessed.

Data extraction
Two reviewers (YZ and JBX) independently reviewed full-text man-
uscripts from the trials thus included. Any disagreement between 
the two reviewers was resolved through discussion or through con-
sultation with a third reviewer (KM). Data extraction included the 
following: study name, year of publication, country in which the trial 
was conducted, trial centers, albumin concentration in the trial, type 
of crystalloid and all-cause mortality reported at different follow-up 
endpoints (CHX and XJD). The investigators also tried to contact 
the authors of the studies included to consult with them and clarify 
their data and concrete methods, when necessary (done by XJD).

Risk of bias of studies included
The risk of bias of each study was independently assessed through 
using the Cochrane Risk of Bias (RoB) table,23 in the Review Man-
ager (RevMan) software (version 5.3.3; Nordic Cochrane Centre, 
Cochrane Collaboration, Copenhagen) The RoB table considers six 
domains:
1. selection bias (relating to sequence generation and allocation 

concealment);
2. performance bias (blinding of participants and personnel);
3. measurement bias (blinding of outcome assessment);
4. loss-to-follow-up bias (any incompleteness of outcome data);
5. publication bias (freedom from selective reporting); and
6. other bias.

The overall risk of bias of individual studies was classified into 
the following categories: low risk of bias, unclear risk of bias and 
high risk of bias. Low risk was defined as a low risk of bias in all 
domains; an unclear risk was defined as an unclear risk of bias in 
at least one domain with no domains showing a high risk of bias; 
and high risk was defined as a high risk of bias in one or more 
domains. The risk of bias of the studies included is shown in Table 2.

Grading the quality of evidence
The quality of evidence was assessed by means of the Grading 
of Recommendations, Assessment, Development and Evaluation 
(GRADE) methodology.24 The quality of evidence was classified 
as high, moderate, low or very low, based on judgment of the 

Table 1. Search strategies used in MEDLINE, Embase and Cochrane databases
Databases Search strategy

MEDLINE(via 
PubMed)

((((“Sepsis”[Mesh]) OR (((((((sepsis[Title/Abstract]) OR septic [Title/Abstract]) OR Pyemia*[Title/Abstract]) OR Pyohemia* [Title/Abstract]) 
OR Pyaemia*[Title/Abstract]) OR Septicemia* [Title/Abstract]) OR Blood Poisoning[Title/Abstract]))) AND ((“Albumins”[Mesh]) OR 
albumin*[Title/Abstract])) AND (((“Mortality”[Mesh]) OR “Survival”[Mesh]) OR ((((((mortality [Title/Abstract]) OR fatality[Title/Abstract]) 
OR survival[Title/Abstract]) OR death[Title/Abstract]) OR prognos*[Title/Abstract]) OR predict*[Title/Abstract]))

EMBASE
(‘sepsis’/exp OR ( (Sepsis OR septic OR Pyemia* OR Pyohemia* OR Pyaemia* OR Septicemia*OR ‘Blood Poisoning’ ):ab,ti ) ) AND 
(‘albumin’/exp OR albumin*:ab,ti) AND (((mortality OR fatality OR death OR prognos* OR predict* OR survival) :ab,ti) or ‘mortality’/exp) 

Cochrane Central 
Register of 
Controlled Trials

([Sepsis] or (sepsis:ti,ab,kw or sepic:ti,ab,kw or Pyemia*:ti,ab,kw or Pyohemia*:ti,ab,kw or Pyaemia*:ti,ab,kw) or (Septicemia*:ti,ab,kw 
or Blood Poisoning:ti,ab,kw)) and ([Albumins] or albumin*: ti,ab, kw ) and ([Mortality] or [Survival] or mortality:ti,ab,kw or 
survival:ti,ab,kw or fatality:ti,ab,kw or death:ti,ab,kw or prognos* :ti,ab,kw or predict*:ti,ab,kw) 
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outcome of all-cause mortality, with regard to the risk of bias, 
inconsistency, indirectness, imprecision and other consider-
ations.24 GRADE was applied firstly to each comparison of fluid 
resuscitation using human albumin and secondly to each pre-
defined risk-of-bias subgroup. The summary shown in Table 3 
was constructed using GRADE pro (version 3.6).

Statistical analysis
The outcomes from the trials included were pooled in terms of 
either relative risk (RR [risk ratio = relative risk]) for dichoto-
mous outcomes or mean differences for continuous outcomes 
with 95% confidence intervals (CIs). All statistical analyses 
were performed using the RevMan 5.3.3 software and the Trial 
Sequential Analysis software (version 0.9 beta). A random-effects 
model (Mantel-Haenszel method) was used in the presence of 
statistical heterogeneity or if the situation was judged to present 
potential for clinical heterogeneity.25 

Findings in which the 95% CI boundaries of TSA did not 
include null (< 1.00 or > 1.00) were considered statistically signifi-
cant. The risk of type I error was maintained at 5% with a power of 
80%. The anticipated relative risk and the event proportion in the 
control arm refer to the results from our meta-analysis. Publication 
bias was evaluated using a funnel plot (Figure 1). Rational sensi-
tivity analysis was not conducted. 

RESULTS

Study identification and selection
A total of 3,981 records were identified in the initial search, 

and of these, 466 records were removed as duplicates. The remain-
ing 3,515 records were screened. After an assessment of the titles 
and abstracts, 3,465 articles were excluded as not relevant to the 
analyses. A total of 50 studies were identified as potentially eligible 
for inclusion. After screening the full-text articles, 12 studies that 
compared albumin with crystalloid solutions among patients with 
septic shock were found to be eligible for inclusion. Of these, six 
studies did not meet the first eligibility criterion (i.e. prospective 
RCTs) and were excluded (Supplementary file). Thus, in the end, 
only six studies14,15,18-21 representing 3,088 patients with septic shock 

were included in the meta-analysis and TSA (Figure 2, flow chart). 
The characteristics of the studies included are listed in Table 4.

Characteristics of studies included
The characteristics of the studies included are shown in Table 4. 
All-cause mortality at 28 days was explored in four studies.14,18,20,21 
Ninety-day mortality rates were shown in two trials.15,21 Hospi-
tal discharge rates were reported in one study.19 Volume expan-
sion for fluid resuscitation was done using 20% albumin in two 
trials;14,15 4% or 5% albumin in three studies;18-20 and both con-
centrations in one trial.16 Normal saline was used as the crystal-
loid solution in four trials,14,19-21 and lactated Ringer’s solution 
was used in one trial.18 The remaining trial10 included different 
kinds of crystalloid products. Four trials had a low or unclear risk 
of bias14,15,18,20 and two studies had a high risk of bias.14,16

All-cause mortality at different follow-ups after use of 
albumin, compared with crystalloid

Meta-analysis
Compared with crystalloid solutions, human albumin showed no 
benefit regarding all-cause mortality at the final follow-up (RR: 
0.91; 95% CI: 0.83-1.00; P = 0.05; I2 = 0%; Figure 3). Similarly, 
use of albumin was not found to have decreased 28-day mortal-
ity14,18,20,21 (RR 0.96; 95% CI: 0.83-1.11; I2 = 1%) or 90-day18,21 mor-
tality (RR: 0.89; 95% CI: 0.79-1.00; P = 0.06; I2 = 0%) (Figure 4).

TSA
A diversity-adjusted information size of 4,815 patients was calcu-
lated using α = 0.05 (two-sided), β = 0.20 (power 80%), D2 = 0%, 
an anticipated RR of 10.0% (Table 3) and an event proportion of 
39% in the control arm (Table 3). The cumulative z curve was 
constructed using a random-effects model. TSA showed that, 
out of the required sample size of 4,815 patients, a sample size 
of 3,088 patients was accrued. The cumulative z curve touched 
the conventional boundary for benefit but did not cross the trial 
sequential monitoring boundary for benefit (Figure 5). This out-
come indicates that the result was possibly a false negative 
because the required sample size was not met.

Table 2. Quality evaluation on the studies included

Study name
Sequence 

generation
Allocation 

concealment

Blinding of 
participants 

and personnel

Blinding of 
outcome 

assessment

Incomplete 
outcome data

Selective 
reporting

Other bias
Overall risk 

of bias

Rackow et al.19 unclear unclear high risk low risk low risk low risk unclear high risk
SAFE study20 low risk low risk low risk low risk low risk low risk unclear unclear
EARSS study14 low risk low risk unclear low risk low risk low risk low risk unclear
RASP study18 low risk low risk low risk low risk low risk low risk unclear unclear
CRYSTAL study21 low risk low risk high risk low risk low risk unclear low risk high risk
ALBIOS study15 low risk low risk unclear low risk low risk low risk low risk unclear
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All-cause mortality at final follow-up after use of different con-
centrations of albumin, compared with crystalloid

Meta-analysis
Compared with crystalloids, low concentrations of albumin (4%-
5%)18-20 were not found to have reduced all-cause mortality at the 
final follow-up (RR: 0.96; 95% CI: 0.78-1.18; P = 0.68; I2 = 8%). 
The high concentration (20%) albumin subgroups14,21 were found 
to have slightly reduced all-cause mortality (RR: 0.88, 95% CI: 
0.79-0.99, P = 0.03; I2 = 0%) (Figure 6).

TSA
A diversity-adjusted information size of 3,177 patients was calcu-
lated using α = 0.05 (two-sided), β = 0.20 (power 80%), D2 = 0%, 
an anticipated RR of 12.0% (Table 3) and an event proportion 
of 40.2% in the control arm (Table 3). The cumulative z curve 
was constructed using a random-effects model. TSA showed 
that, out of the required 3,177 patient sample size, only a sam-
ple size of 1,913 was accrued. The cumulative z curve touched 

0

0.5

1

1.5

2

0.02 0.1 1 10 50

OR

SE(log[OR])

Figure 1. Publication bias was evaluated using a funnel plot. 
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Figure 2. Flow chart of study selection.

the conventional boundary for benefit but did not cross the trial 
sequential monitoring boundary for benefit (Figure 7). This out-
come indicates that the result was possibly a false positive because 
the required sample size was not met.

OR = odds ratio; SE = standard error.
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Funnel plots for the comparisons of human albumin with crys-
talloid showed that there was no publication bias. The odds ratio 
(OR) and its standard error (SE) are plotted in Figure 1.

DISCUSSION
The purpose of this research was to compare the effects of 
albumin and crystalloid solution on the mortality rate among 
patients with septic shock. Meta-analysis for all-cause mortal-
ity showed that albumin offered no benefit in comparison with 
other interventions for septic shock patients at the final fol-
low-up (P = 0.05). Through the subgroup analysis, significant 
benefits were observed for the subgroup of 20% albumin (P = 
0.03). However,  after conducting TSA on this meta-analysis 

we found that these results may not be definitive. Because the 
required information sizes were not reached, and because the 
cumulative z scores did not reach the trial sequential monitor-
ing boundaries of benefit (Figure 5, Figure  7), these results 
indicated that albumin was not beneficial or harmful in these 
groups or subgroups. The initial meta-analysis results may 
have been false negative or positive outcomes. Therefore, 
additional high-quality RCTs are recommended in order to 
ensure that correct conclusions are reached. The main differ-
ence between the present analysis and previous studies is that, 
along with inclusion of the most recent RCTs,14,18 a TSA was 
included in the analysis to confirm the results from the initial 
meta-analysis.

Table 4. Characteristics of studies included

Study 
name

Year Country Centers
Albumin

concentration
 Type of 

crystalloid

28-day 
mortality 
(albumin 

group)

28-day 
mortality 

(crystalloid 
group)

90-day 
mortality 
(albumin 

group)

90-day 
mortality 

(crystalloid 
group)

Final 
follow-up 
(albumin 

group)

Final 
follow-up 

(crystalloid 
group)

Rackow 
et al.19

1983 USA 1 5% 
Normal 
saline

N/A* N/A N/A N/A 5/7 3/4

SAFE 
study20

2004, 
2011

Australia and 
New Zealand

16 4%
Normal 
saline

70/209 90/229 N/A N/A 70/209 90/229

EARSS 
study14

2011 France 29 20%
Normal 
saline

96/399 103/393 N/A N/A 96/399 103/393

CRYSTAL 
study21

2013
France, Belgium, 
Canada, Algeria 

and Tunisia
57 5% or 20%

Normal 
saline

19/59 157/557 22/59 197/557 22/59 197/557

ALBIOS 
study15

2014 Italy 100 20% Crystalloid N/A N/A 243/558 281/563 243/558 281/563

RASP 
study18

2015 Brazil 1 4%
Lactated 

Ringer
30/50** 31/60** N/A N/A 30/50 31/60

*N/A = not applicable; **we assumed that 30 days was roughly equivalent to 28 days in the RASP study.

Rackow et al. 1983
The SAFE study 2004, 2011
The EARSS study 2011
The CRYSTAL study 2013
The ALBIOS study 2014
The RASP study 2015

Study or subgroup
albumin (no.) crystalloid (no.) Risk ratio Risk ratio
Events Total Events Total Weight Mantel-Haenszel random. 95% CI year Mantel-Haenszel random. 95% CI year

Favours albumin Favours crystalloid

Total events  466           705
Heterogeneity: Tau2 = 0.00; Chi2 = 3.46, df = 5 (P = 0.63); I2 = 0%
Teste for overall effect: Z = 2.00 (P = 0.05)

Total (95% CI)            1282                       1806       100.0%                     0.91 [0.83, 1.00]

1.6%
13.8%
14.9%

7.1%
54.8%

7.8%

0.95 [0.46, 1.99] 1983
0.85 [0.66, 1.09] 2011
0.92 [0.72, 1.17] 2011
1.05 [0.74, 1.50] 2013
0.87 [0.77, 0.99] 2014
1.16 [0.83, 1.62] 2015

0.01 0.1 1 10010
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229
393
557
563
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281
31
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243
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Figure 3. All-cause mortality ascertained at final follow-up, after use of albumin, compared with crystalloid.



Comparison of the effects of albumin and crystalloid on mortality among patients with septic shock | ORIGINAL ARTICLE

     Sao Paulo Med J. 2018;136(5):421-32     427

As is well known, sample sizes need to be estimated such 
that clinical trials are repeatable and sufficient statistical power is 
ensured. In systematic reviews and meta-analyses, when the num-
ber of trials included or the total sample size is too small, the effect 
will be exaggerated due to random errors. TSA is a newly proposed 
statistical analysis method that can improve the strength and accu-
racy of meta-analyses through applying an overall quantity analy-
sis to it. Duplication of a statistically significant experiment would 
increase the risk of type I error in the hypothesis test, which would 
mean creation of a false positive.26-29 TSA30 involves the principle 
and method of the trial sequence. Through checking the P-value 
and its CI, this method has the following significant advantages:
1. the conclusion can be generated earlier without increasing the 

type I error;
2. the sample size can be estimated; and
3. hints for further research studies are provided through numer-

ical data and visualized sample sizes.

The SAFE study 2004, 2011
The EARSS study 2011
The CRYSTAL study 2013
The RASP study 2015
Subtotal (95% CI)

1.2.1 28-day mortality subgroup

1.2.2  90-day mortality

1.2.3 Hospital discharge mortality

Total (95% CI)                                           1341                        2363             100%

The CRYSTAL study 2013
The ALBIOS study 2014

Rackow et al 1983

Total events  215           381
Heterogeneity: Tau2 = 0.00; Chi2 = 3.04, df = 3 (P = 0.38); I2 = 1%
Teste for overall effect: Z = 0.50 (P = 0.62)

Favours experimental Favours control

Total events                     265          478
Heterogeneity: Tau2 = 0.00; Chi2 = 1.00, df = 1 (P = 0.32); I2 = 0%
Teste for overall effect: Z = 1.90 (P = 0.06)

Total events                                   485                         862
Heterogeneity: Tau2 = 0.00; Chi2 = 4.68, df = 6 (P = 0.59); I2 = 0%
Teste for overall effect: Z = 1.80 (P = 0.07)

0.85 [0.66, 1.09] 2011
0.92 [0.72, 1.17] 2011
1.14 [0.77, 1.69] 2013
1.16 [0.83, 1.62] 2015

1.05 [0.74, 1.50] 2013
0.87 [0.77, 0.99] 2014

0.01 0.1 1 10010

70
96
19
30

22
243

59
558

197
281

557
563

209
399
59
50

717

90
103
157
31

220
303
557
60

1239

32.9%
35.4%
13.3%
18.5%
39.9%

6.7%
51.9%

0.95 [0.46, 1.99] 19835 7 3 4 1.5%

Study or subgroup
albumin (no.) crystalloid (no.) Risk ratio Risk ratio
Events Total Events Total Weight Mantel-Haenszel random. 95% CI year Mantel-Haenszel random. 95% CI year

0.96 [0.83, 1.11]

Subtotal (95% CI) 617 1120 58.6% 0.89 [0.79, 1.00]

Subtotal (95% CI) 7 4 1.5% 0.95 [0.46, 1.99]

0.92 [0.84, 1.01]

Heterogeneity: Not applicable
Teste for overall effect: Z = 0.13 (P = 0.90)

Figure 4. All-cause mortality ascertained at different follow-ups, after use of albumin, compared with crystalloid.

Research studies have shown that 25% of traditional meta-analyses 
produced false positive results due to small sample sizes.31 With the help 
of this advanced method, our research was more precise and novel.

From a theoretical point of view, albumin is an ideal resusci-
tation fluid for treating septic shock, but its use in research studies 
has not demonstrated it to be superior to other resuscitation fluids. 
The reason for this discrepancy may have been the insignificant 
reduction in the mortality rate when albumin was compared with 
crystalloids and the lack of high-quality RCTs comparing albu-
min and crystalloid solutions in septic shock cases. In addition, 
further suggestions were provided for the experimental design 
of further studies based on the present research. More benefits 
could be produced through using crystalloid solutions compared 
with albumin, especially at high albumin concentrations, as well 
as through well-designed RCTs.

There are other limitations to the present research study. Firstly, a 
measurable error is generated if a blinded method was not applied in 
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the studies, and therefore it is recommended that a blinded method 
should be used in future research studies for better quality. Secondly, 
although statistical heterogeneity between studies was not found, 
clinical and methodological heterogeneity may have been present. 
Thirdly, different follow-up durations were used, and different fol-
low-up durations would obviously have different results. Fourthly, 
TSA had limitations, given that it was unable to resolve the error 
that was generated by the quality of the initial search methodology 
and by the uncertainty from the result. In addition, the initial search 
would have affected the TSA output if its quality was low.

Although TSA showed that there was a possibility that, with-
out inclusion of further RCTs to provide additional support, the 
results from the meta-analysis could have been false positives, 
the output from the meta-analysis was still useful as guidance for 
experimental designs and field applications in the future. As the 
results showed, there is a high possibility that a high concentra-
tion of albumin can produce a positive result regarding decreased 
mortality, when used for fluid resuscitation in cases of septic shock. 
In short, TSA should be strongly recommended and should be 
more used for future review studies, so that evidence of greater 
reliability and consistency can be obtained. 

PRECISE (NCT0019416)9 has been completed. This is another 
large-scale RCT that focuses on comparing the effects of albumin 

Rackow et al 1983
The SAFE study 2011
The RASP study 2015

The EARSS study 2011
The ALBIOS study 2014

The CRYSTAL study 2013

Total events                     105           124
Heterogeneity: Tau2 = 0.00; Chi2 = 2.18, df = 2 (P = 0.34); I2 = 8%
Teste for overall effect: Z = 0.41 (P = 0.68)

Total events  22           197
Heterogeneity: Not applicable
Test for overall effect: Z = 0.30 (P = 0.77)

Total events  339           384
Heterogeneity: Tau2 = 0.00; Chi2 = 0.14, df = 1 (P = 0.71); I2 = 0%
Teste for overall effect: Z = 2.21 (P = 0.03)
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Figure 6. All-cause mortality ascertained at final follow-up, after use of different albumin concentrations, compared with crystalloid.
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Figure 5. A diversity-adjusted information size of 4,815 
patients was calculated using α = 0.05 (two-sided), β = 0.20 
(power 80%), D2 = 0%, an anticipated relative risk of 10.0% 
(refer to our meta-analysis) and an event proportion of 39% 
in the control arm (refer to our meta-analysis). The cumulative 
z curve was constructed using a random-effects model. Trial 
sequential analysis showed that 3,088 patients out of the 
required information size of 4,815 patients were accrued. 
The cumulative z curve touched the conventional boundary 
for benefit but did not cross the trial sequential monitoring 
boundary for benefit. 

TSA = trial sequential analysis.
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Figure 7. A diversity-adjusted information size of 3,177 
patients was calculated using α = 0.05 (two-sided), β = 0.20 
(power 80%), D2 = 0%, an anticipated relative risk of 12.0% 
(refer to our meta-analysis) and an event proportion of 
40.2% in the control arm (refer to our meta-analysis). The 
cumulative z curve was constructed using a random-effects 
model. Trial sequential analysis showed that 1,913 patients 
out of the required information size of 3,177 patients were 
accrued. The cumulative z curve touched the conventional 
boundary for benefit but did not cross the trial sequential 
monitoring boundary for benefit.

and normal saline on the mortality rate due to septic shock. The con-
clusion of this RCT is eagerly awaited, given that the sample size of 
the meta-analysis will reach the required information size. Thus, it 
will help determine whether the reduction in mortality that is asso-
ciated with use of albumin is a truly positive result or a type I error. 

CONCLUSIONS
The results from the meta-analysis showed that, in comparison with 
use of crystalloid, human albumin did not decrease all-cause mor-
tality, as evaluated at the final follow-up. The trial sequential analy-
sis results suggest that the negative results observed so far might not 
be definitive. Further RCTs are needed to confirm this result.
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First author Subject Reason for exclusion

Dahn 19791 Negative inotropic effect of albumin resuscitation for shock.
Seriously injured patients were included in the study, and data on 
severe sepsis were inadequate. 

Lucas 19792
Impaired salt and water excretion after albumin resuscitation for 
hypovolemic shock. 

Hypovolemic shock patients were included in the study, and data 
on severe sepsis were inadequate. 

Lucas 19803
Impaired pulmonary function after albumin resuscitation 
from shock.

Shock patients were included in the study, and data on severe 
sepsis were inadequate. 

Brown 19884
Effect of albumin supplementation during parenteral nutrition on 
hospital morbidity.

Patients requiring central total parenteral nutrition were included 
in the study, and data on severe sepsis were inadequate. 

Foley 19905 Albumin supplementation in critically ill patients. 
Hypoalbuminemic patients were included in the study, and data 
on severe sepsis were inadequate. 

Younes 19926

Hypertonic solutions for treating hypovolemic shock: a 
prospective, randomized study on patients admitted to the 
emergency room.

Hypovolemic shock patients were included in the study, and data 
on severe sepsis were inadequate. 

Stockwell 
19927

Colloid solutions in critically ill patients: a randomized comparison 
of albumin and polygeline. Outcome and duration of stay in the 
intensive care unit.

All patients were included in the study, and data on severe sepsis 
were inadequate. 

Tuchschmidt 
19928

Elevation of cardiac output and oxygen delivery for improvement 
of outcomes in septic shock cases.

Septic shock patients were treated using an algorithm to increase 
confidence intervals to a different level.

Golub 19949
Efficacy of albumin supplementation in surgical intensive care 
unit: a prospective, randomized study.

The study was conducted in the surgical intensive care unit, and 
data on severe sepsis were inadequate.

Steltzer 199410
Hemodynamic evaluation during small-volume resuscitation 
among patients with acute respiratory failure.

Acute respiratory failure patients were included in the study, and 
data on severe sepsis were inadequate.

Boldt 199611
Effects of albumin versus hydroxyethyl starch solution on cardio 
respiratory and circulatory variables in critically ill patients.

Comparison was between albumin and low-molecular weight 
hydroxyethyl starch solution, not between albumin and crystalloid.

Rock 199712
Pentastarch instead of albumin as replacement fluid for 
therapeutic plasma exchange.

Comparison was between albumin and pentastarch, not between 
albumin and crystalloid.

Rubin 199713
Randomized, double blind study on intravenous human albumin 
in hypoalbuminemic patients receiving total parenteral nutrition.

Hypoalbuminemic patients were included in the study, and data 
on severe sepsis were inadequate. 

Ernest 199914
Distribution of normal saline and 5% albumin infusions among 
septic patients.

Septic patients were included in the study, and data on severe 
sepsis were inadequate. 

Wu 200115

Hemodynamic response of modified fluid gelatin compared with 
lactated Ringer’s solution for volume expansion in emergency 
resuscitation of hypovolemic shock patients: preliminary report 
on a prospective, randomized trial. 

Hypovolemic shock patients were included in the study, and data 
on severe sepsis were inadequate. 

Oliveira 200216
Acute hemodynamic effects of a hypertonic saline/dextran 
solution in stable patients with severe sepsis.

Comparison was between hypertonic saline/dextran solution and 
saline, not between albumin and crystalloid.

Quinlan 200417
Albumin influenced total plasma antioxidant capacity favorably in 
patients with acute lung injury.

Acute lung injury patients were included in the study, and data on 
severe sepsis were inadequate. 

Veneman 
200418

Human albumin and starch administration in critically ill patients: 
a prospective randomized clinical trial.

Severe sepsis patients were included in the study, and the 
mortality data on the albumin group and crystalloid group were 
inadequate.

Vincent 200519
Albumin administration in acutely ill patients in relation to 
increased mortality :results from the SOAP study.

Not a randomized controlled or parallel clinical trial.

Palumbo 
200620

Effects of hydroxyethyl starch solution on critically ill patients.
Comparison was between albumin and hydroxyethyl starch, not 
between albumin and crystalloid.

Dubois 200612

Albumin administration improved organ function in critically 
ill hypoalbuminemic patients: a prospective, randomized, 
controlled, pilot study.

Hypoalbuminemic patients were included in the study, and data 
on severe sepsis were inadequate.

Bellomo 
200622

Effects of saline or albumin resuscitation on acid-base status and 
serum electrolytes.

Not a randomized controlled or parallel clinical trial.

McIntyre 
200723

Resuscitating patients with early severe sepsis: a Canadian 
multicenter observational study.

Not a randomized controlled or parallel clinical trial.

Guidet 200724
The COASST study: cost-effectiveness of albumin in cases of 
severe sepsis and septic shock.

Not a randomized controlled or parallel clinical trial.

McIntyre 
200825

Fluid resuscitation in management of early septic shock (FINESS): 
a randomized controlled feasibility trial.

Comparison was between pentastarch and saline, not between 
albumin and crystalloid.

Supplementary file.
Studies excluded and reasons for this.
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Supplementary file.
Studies excluded and reasons for this (continuation).
First author Subject Reason for exclusion
Friedman 
200826

Hemodynamic effects of 6% and 10% hydroxyethyl starch 
solutions versus 4% albumin solution in septic patients.

Comparison was between hydroxyethyl starch and albumin, not 
between albumin and crystalloid.

Schortgen 
200827

Risk associated with hyperoncotic colloids in patients with shock. Not a randomized controlled or parallel clinical trial.

Dolecek 
200928

Therapeutic influence of 20% albumin versus 6% hydroxyethyl 
starch on extravascular lung water in septic patients: a 
randomized controlled trial.

Comparison was between hydroxyethyl starch and albumin, not 
between albumin and crystalloid.

Bellomo 
200929

Effects of saline or albumin resuscitation on standard 
coagulation tests.

Not a randomized controlled or parallel clinical trial.

van der 
Heijden 200930

Crystalloid or colloid fluid loading and pulmonary permeability, 
edema, and injury in septic and non-septic critically ill patients 
with hypovolemia. 

Hypovolemic septic patients were included in the study, and the 
mortality data on the albumin group and crystalloid group were 
inadequate.

Trof 201031
Greater cardiac response of colloid than saline fluid loading in 
septic and non-septic critically ill patients with clinical hypovolemia.

Critically ill septic patients were included in the study, and the 
mortality data on the albumin group and crystalloid group 
were inadequate.

Finfer 201032
Resuscitation fluid use in critically ill adults: an international cross-
sectional study in 391 intensive care units.

Not a randomized controlled or parallel clinical trial.

Zhu 201133 Hypertonic saline and hydroxyethyl starch for treating severe sepsis.
Comparison was between hypertonic saline and hydroxyethyl 
starch, not between albumin and crystalloid.

Crystalloid 
versus 
Hydroxyethyl 
Starch Trial 
(CHEST) 
Management 
Committee 
201134

Crystalloid versus hydroxyethyl starch trial: protocol for a 
multicenter randomized controlled trial on fluid resuscitation 
with 6% hydroxyl starch (130/0.4) compared with 0.9% sodium 
chloride (saline) in intensive care patients, regarding mortality. 

Comparison was between crystalloid and hydroxyethyl starch, not 
between albumin and crystalloid.

Scandinavian 
Critical Care 
Trials Group 
201135

Comparing the effect of hydroxyethyl starch 130/0.4 with 
balanced crystalloid solution on mortality and kidney failure in 
patients with severe sepsis (6S: Scandinavian Starch for Severe 
Sepsis/Septic Shock trial): study protocol, design and rationale for 
a double-blinded, randomized clinical trial.

Comparison was between crystalloid and hydroxyethyl starch, not 
between albumin and crystalloid.

McIntyre 
201236

Fluid resuscitation with 5% albumin versus normal saline in early 
septic shock: a pilot randomized, controlled trial.

Septic shock patients were included in the study, and the 
mortality data on the albumin group and saline group were 
inadequate.

van Haren 
201237

Hypertonic fluid administration in patients with septic shock: a 
prospective randomized controlled pilot study. 

Comparison was between hypertonic fluid and isotonic fluid, not 
between albumin and crystalloid.

Myburgh 
201238

Hydroxyethyl starch or saline for fluid resuscitation in 
intensive care.

Comparison was between hydroxyethyl starch and saline, not 
between albumin and crystalloid.

Yunos 201239

Association between a chloride-liberal vs chloride-restrictive 
intravenous fluid administration strategy and kidney injury in 
critically ill adults.

Not a randomized controlled or parallel clinical trial

McIntyre 
201240

The PRECISE RCT: evolution of an early septic shock fluid 
resuscitation trial. 

Septic shock patients were included in the study, and the mortality 
data on the albumin group and saline group were inadequate.

Perez 201341

Intravenous 0.9% sodium chloride therapy did not reduce 
length of stay of alcohol-intoxicated patients in the emergency 
department: a randomized controlled trial.

Acute alcohol intoxication patients were included in the study; the 
mortality data on the albumin group and saline group were inadequate; 
and the comparison was not between albumin and crystalloid.

Masson 201442

Presepsin (soluble CD14 subtype) and procalciton in levels for 
mortality prediction in sepsis: data from the Albumin Italian 
Outcome Sepsis trial.

Comparison was not between albumin and crystalloid.

Caironi 201543 Albumin in critically ill patients: the ideal colloid? Not a controlled or parallel clinical trial.

Chang 201644
Choice of fluid therapy in the initial management of sepsis, severe 
sepsis, and septic shock.

Choice of fluid therapy in the initial management of sepsis, severe 
sepsis, and septic shock.
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Cost of a community mental health service: a retrospective 
study on a psychosocial care center for alcohol and drug 
users in São Paulo
Paula BeckerI, Denise RazzoukII

Psychosocial Care Center for Alcohol and Drug Users, Rio Claro (SP), Brazil

INTRODUCTION
Substance-related disorders have been a priority of the Brazilian public health agenda since the 
beginning of the last decade, when the federal government established specific policies and pro-
grams,1 such as the Psychosocial Care Network (RAPS). This priority agenda is based on the 
prevalence of drug and alcohol use in Brazil, and on their consequences for users and society.2-4 
The main care strategy for treating substance-related disorders within RAPS comprises commu-
nity-based mental health services (CMHS), known as psychosocial care centers for alcohol and 
drug users (CAPS-ad). Knowledge of their costs within the decision-making process for alloca-
tion of public resources is essential.

Brazil is a country of huge territorial extent, but 50% of the Brazilian population is concentrated 
in only 5% of its municipalities.1 This characteristic has justified regionalization of this country’s 
healthcare management, and the three levels of government (federation, states and municipali-
ties) are expected to agree on the management and costing of healthcare services. The CAPS-ad 
system is partially funded by the national government, but so far there is no information regard-
ing whether the federal funding entirely covers the costs of CAPS-ad, and what the budget impact 
on municipalities would be, in relation to implementing and maintaining these services.

The territorial complexities of Brazil, along with the need to expand mental health care cover-
age for people with substance-related disorders, highlight the need for economic planning through 
cost studies and economic evaluations.5 Very few economic studies have examined psychosocial 
interventions for people with substance-related disorders in low and middle-income countries.6 
This was corroborated by our finding from the literature, while conducting this study, that no 
cost studies on CAPS-ad have been undertaken. Data on CAPS-ad costs would provide support 
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ABSTRACT
BACKGROUND: Psychosocial care centers for alcohol and drug users (CAPS-ad) are reference services for 
treatment of drug users within the Brazilian National Health System. Knowledge of their total costs with-
in the evidence-based decision-making process for public-resource allocation is essential. The aims here 
were to estimate the total costs of a CAPS-ad and the costs of packages of care (according to intensity of 
care); to ascertain the ratio between total CAPS-ad costs and the federal funding allocated; and to describe 
the methods for estimating unit costs for each CAPS-ad cost component. 
DESIGN AND SETTING: Retrospective study conducted in a public community mental health service.
METHODS: This was a retrospective cost description study on a CAPS-ad located in a city in the state of 
São Paulo, using a public healthcare provider perspective and a top-down approach, conducted over a 
180-day period from March 1 to August 30, 2015. 
RESULTS: The total mean monthly costs of the CAPS-ad were BRL 64,017.54. Healthcare staff accounted 
for 56.5% of total costs. The mean costs per capita and per month for intensive and non-intensive care 
packages were, respectively, BRL 668.34 and BRL 37.12. 
CONCLUSIONS: The federal budget allocation covered 62.1% of the CAPS-ad costs and the remaining 
37.9% end up funded by the municipal government. The cost of the intensive package of care was 18 
times greater than the non-intensive package. Developing criteria for using services and different packag-
es of care based on patients’ needs, and optimizing human resources according to specific actions, may 
improve people’s mental health and avoid wasted resources.
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for the decision-making process regarding opening new services 
of this nature, through helping healthcare managers to analyze the 
feasibility of maintaining such services over time. 

The main aim of this study was to estimate the total costs of 
a CAPS-ad that is located in a city in the state of São Paulo, and 
the costs of three packages of care (intensive, semi-intensive and 
non-intensive) delivered by this service for patients with substance-
related disorders, from the public healthcare provider perspec-
tive. The additional objectives were to ascertain the ratio between 
total CAPS costs and the federal funding allocated to this service 
and to describe the methods for estimating the unit costs for each 
CAPS cost component.

METHODS
This was a cross-sectional study that was conducted to estimate 
the total costs of a CAPS-ad located in the city of Rio Claro, 
state of São Paulo, covering a 180-day period from March 1 to 
August 30, 2015. Data on costs were extracted from the munici-
pal accounting database and a top-down approach was applied 
for the cost estimation. The CAPS-ad costs were estimated for a 
180-day period in the year 2015 and then the ratio between costs 
funded by the federal and municipal governments was exam-
ined. The 180-day period was chosen because this provided the 
best data quality in the administrative database that was made 
available by the municipal government. This study adopted the 
perspective of the public healthcare provider because there are 
no national or regional published data on the unit costs and cost 
components of this kind of service in Brazil.

This study was approved by the Research Ethics Committee of 
the Federal University of São Paulo (Universidade Federal de São 
Paulo, UNIFESP), under protocol number 0296/15.

Service description: psychosocial care center for alcohol 
and drug users (CAPS-ad)

A CAPS-ad is a community-based mental health service that 
promotes public comprehensive care for people with substance-
related disorder. The CAPS-ad that was studied here covers a 
population of approximately 215,960 people. It welcomes spon-
taneous and referred demand, is integrated with primary care 
and psychiatric and general hospitals for acute inpatient hospi-
talizations. This service is one of five that, together, make up the 
municipal mental health setting: another two CAPS, of which 
one deals with all mental disorders and is open 24 hours per day 
and the other deals with children and adolescents; and two out-
patient services. The service that is the focus of the present study 
offers treatment through three types of package of care: intensive, 
semi-intensive and non-intensive. 

Individuals with severe use of drugs are generally directed 
towards the intensive package of care. The semi-intensive package 

of care is for individuals who seek the service presenting mod-
erate use of drugs that puts them at risk of greater worsening of 
their functioning; or those who migrate to an intermediate treat-
ment after showing improvements through intensive treatment. 
The non-intensive package of care offers support for users who have 
good social and family ties, those who make moderate or severe 
use of drugs but who work and can only attend the service at spe-
cific times, or those who are in the process of leaving the service 
because they have presented improvements.

Estimation of cost components 
The following CAPS-ad cost component categories were considered: 
Healthcare staff costs: These were the costs of healthcare pro-
fessionals working at this center, including two psychiatrists, 
one general practitioner, one nurse, two nursing technicians, 
two psychologists, two occupational therapists and one social 
worker. Firstly, their total costs over a 180-day period were esti-
mated. Secondly, unit costs were determined. Lastly, the costs for 
each healthcare staff intervention within the care packages were 
estimated. 

Medication costs: These were categorized as the costs of psy-
chotropic and non-psychotropic medications. Firstly, the per 
capita monthly costs of medication consumption were obtained. 
Secondly, the per capita monthly costs were extrapolated to 
the 180-day period, considering the mean number of patients 
assisted by the service over this period (810 patients). Then, the 
unit costs were defined.

Revenue costs: These were the costs of support services (diet 
service: lunch and snacks), utilities (expenses with electricity, 
telephone and gas consumption), consumables (medical supplies, 
catering, stationery and cleaning supplies), non-healthcare human 
resources (security, which was provided through an outsourced 
hired service hired; and cleaning services, consisting of one clean-
ing professional) and overheads (healthcare manager, one assistant 
and one receptionist). Their costs were estimated considering the 
number of working hours and salaries.

Capital costs: These consisted of rent, equipment and build-
ing repair. Equipment costs were adjusted according to the con-
sumer price index by using the market price for 2015 (presented 
as Supplementary Table S1). The unit costs were extracted from 
three online stores in September 2015. Then, these costs were 
annuitized by estimating the equivalent annual annuity (EAA), 
with a 5% discount factor (standard in Brazil), and by taking 
the lifetime use of equipment to be five years, as can be seen in 
Drummond et al.7 

CAPS-ad funding sources
It is expected that CAPS-ad will be funded from federal, state 
and municipal public healthcare budgets (Figure 1). The federal 
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healthcare budget is allocated to the state and municipal govern-
ments through six funding packages, of which two are oriented 
towards CAPS-ad: the Medication funding package (arrow 1) and 
the Medium and High-Complexity healthcare funding package 
(arrow 2).8 The Medication funding package is firstly allocated to 
the state government for drug purchasing. 

The Medium and High Complexity healthcare funding is 
allocated directly to the municipal healthcare budget to fund 
CAPS-ad and other healthcare services. In 2015, the federal 
government released Brazilian reais (BRL) 39,780.00 per month 
to fund each CAPS-ad within the national territory, and the 
municipal healthcare budget funded the remaining costs, which 
were not publicly known until the analysis of the present study. 
In Figure 1, arrows 3 and 4 respectively represent the federal 
government budget allocated to municipal government and the 
municipality’s own healthcare budget, which were both used 
to fund CAPS-ad. 

Cost components: packages of care
The intensive package of care (IPC) offered support from Monday 
to Friday, from 8 am to 5 pm in this CAP-ad. This one-month 
package included: one visit to a psychiatrist, one visit to a general 
practitioner, 12 group sessions with an occupational therapist, 
12  group sessions with a psychologist, 10 group sessions with 
a social worker, six group sessions with a nurse, 20 individual 

routine nursing care sessions and eight individual sessions with 
a health case manager, approximately. One visit to a psychiatrist 
or general practitioner was estimated to last for 30 minutes. The 
group sessions were considered to last 90 minutes and each ses-
sion was expected to cater for a mean of 10 patients per session. 
An individual session was estimated to last for 60 minutes, and 
an individual routine care session with an assistant nurse care 
was estimated to last for 15  minutes. The health case manager 
could be an occupational therapist, a nurse, a social worker or a 
psychologist, and their individual sessions were estimated to last 
for 60 minutes.

The semi-intensive package of care (SIPC) was delivered on 
three days a week. This one-month package included: one visit to 
a psychiatrist, one visit to a general practitioner, eight group ses-
sions with an occupational therapist, eight group sessions with a 
psychologist, four group sessions with a social worker, four group 
sessions with a nurse, 12 individual routine care sessions with a 
nurse and four individual sessions with a health case manager, 
following the same patterns of length as mentioned previously. 

Patients attending the IPC and the SIPC sessions received 
three meals per day during the treatment: breakfast, lunch and 
afternoon snacks.

The one-month non-intensive package of care (NIPC) included 
one visit to a psychiatrist and one weekly group session with a 
health case manager. Meals were not included in this package. 

Federal healthcare budget

Taxes
São Paulo

state budget

High-cost medications

Municipal
healthcare budget

Taxes

Other healthcare
services

CAPS-ad II

Other healthcare
services

1
2

5

3

4

Brasil. Ministério da Saúde. Pactos pela Vida, em Defesa do SUS e de Gestão. Adapted from an official document.8

Figure 1. Funding sources for Psychosocial Care Centers for Alcohol and Drug Users in Brazil.
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Analyses
Descriptive analyses on cost distributions were carried out for 
each cost component. Unit costs were calculated by means of a 
top-down approach, and unit costs for each mental health inter-
vention per individual were estimated, considering the average 
length of one visit and one-tenth of the costs of a group session. 
The ratio between funding sources was obtained by calculating 
the cost difference between the total CAPS costs and the federal 
government funding. Sensitivity analysis was carried out both 
on the total costs of the CAPS-ad and on the total costs of the 
packages of care, in order to enable transferability of the study 
results to other Brazilian regions. Regarding the total costs of 
the CAPS-ad, a 15% cost variation in healthcare staff costs (rate 
established in accordance with the mean salary variation among 
the Brazilian regions in relation to the average salary of work-
ers in the southeastern region)9 and a 30% variation in the costs 
of rent,10 revenue, medications and maintenance/repairs upwards 
(worst scenario) and downwards (best scenario) were consid-
ered. Lastly, in relation to the packages of care, two distinct sce-
narios were considered for the group sessions, with five partic-
ipants (worst scenario) and 15 participants (best scenario) per 
session, especially because there are large variations in the num-
bers of participants in group sessions in the real context of men-
tal health services.

RESULTS
Table 1 shows the unit costs per mental health professional and 
the total cost per professional category for the 180-day period. 
The healthcare staff cost was BRL 216,918.00 over this period, 
which was equivalent to USD 68,213.20 after conversion using 
purchasing parity power (PPP) exchange rates relating to 2015.11 

The mental health treatments offered by the CAPS-ad and 
their respective costs are described in Table 2. 

Table 3 shows the total revenue and total medication costs and 
their unit costs. The total revenue and total medication costs over the 
180-day period were, respectively, BRL 93,425.72 (USD 29,379.15, 
using PPP) and BRL 66,058.04 (USD 20,772.96, using PPP).

Regarding capital costs over the 180-day period, the rent cost 
was BRL 6,826.68, or BRL 37.92 per day, and the maintenance/
repair cost was BRL 125.50, or BRL 0.70 per day. The total cost 
of equipment was BRL 6,500.00, or BRL 750.67 over the 180-day 
period and BRL 4.17 per day. The total capital cost over the 180-
day period was BRL 7,702.85 (USD 2,422.27, using PPP).

Considering healthcare staff, revenue, medications and capi-
tal costs, the CAPS-ad costs over the 180-day period were BRL 
384,105.27, i.e. an average of BRL 64,017.54 or USD 20,131.54 
(using PPP) per month. Healthcare staff accounted for 56.5% of 
the total CAPS-ad costs, revenue costs 24.3%, medication costs 
17.2% and capital costs 2%. Table 4 shows the sensitivity analysis 

Table 1. Total costs and unit costs relating to healthcare staff in Brazilian reais (BRL)*

Cost components Quantity
Worked hours over the 

180-day period
Total costs in 180 days over the 

180-day period, in BRL
Unit cost

Cost per unit
 BRL

Healthcare staff
Psychiatrist 2 960 54,069.48 Hour 56.32
General practitioner 1 480 27,034.74 Hour 56.32
Occupational therapist 2 1,440 35,974.32 Hour 24.98
Psychologist 2 1,920 35,974.32 Hour 18.73
Social worker 1 720 19,040.70 Hour 26.44
Nurse 1 960 19,040.70 Hour 19.83
Assistant nurse 2 1,920 25,784.40 Hour 13.42
Total 11 8,400 216,918.66 - -

*1 USD (United States dollars) = BRL 3.18 (using purchasing parity power exchange rate for 2015).9

Table 2. Unit costs for mental health treatment in Brazilian reais (BRL)
Healthcare staff Description Unit cost  Cost per capita, 2015
Visit to psychiatrist Individual visit of 30 min Visit 28.16
Visit to general practitioner Individual visit of 30 min Visit 28.16
Group session with occupational therapist 90-min group session, with an average of 10 patients Session 3.74*
Group session with social worker 90-min group session, with an average of 10 patients Session 3.96*
Group session with psychologist 90-min group session, with an average of 10 patients Session 2.80*
Group session with nurse 90-min group session, with an average of 10 patients Session 2.97*
Individual session with assistant nurse 15-min individual appointment Appointment 3.35
Individual session with health case manager 60-min individual appointment Appointment 22.49
Group session with health case manager 90-min group session, with an average of 10 patients Session 2.24*

*Cost of one group session per patient.
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results on the total CAPS-ad costs in the best and worst scenarios, 
compared with the total costs for the service.

In the same year, the federal funding allocated to the munici-
pal government for financing the CAPS-ad was BRL 39,780.00 per 
month or BRL 238,680.00 (USD 75,056.60, using PPP) over the 
180-day period.12 In other words, federal funding covered 62.1% 
of the total CAPS-ad cost, and the municipal government funded 
the remaining 37.9%, or BRL 145,425.27 (USD 45,731.21, using 
PPP) over the 180-day period, and BRL 24,237.54 per month (USD 
7,621.86, using PPP).

Over the 180-day period, the CAPS-ad offered assistance to 
approximately 810 patients. Thus, the mean monthly CAPS-ad 
treatment cost per capita was BRL 474.20 (USD 149.12, using 
PPP). BRL 294.47 was funded by the federal government and BRL 
179.73 by the municipal government. 

Data on the care packages are shown in Table 5. Based on the 
unit costs for mental health treatment at this CAPS-ad (Table 2), 
it was possible to estimate the cost of a one-month package of care 
per capita. Monthly, the IPC cost BRL 668.34 (USD 210.16, using 
PPP), the SIPC cost BRL 404.04 (USD 127.05) and the NIPC cost 

Table 3. Total revenue and total medication costs in Brazilian reais (BRL)

Cost components
Total costs over 
180-day period

Minimum 
cost per month

Maximum 
cost per month

Unit cost Cost per unit

Revenue costs
Support Services

Diet - lunch 23,330.60 3,457.00 4,462.70 Per lunch 11.00
Diet - snacks 379.07 46.80 141.05 Per snack 0.23
Total 23,709.67 3,503.80 4,603.75 - -

Non-health human resources
Cleaner 9,129.42 - - Hour 9.50
Security 2.454.36 - - Hour 2.55
Total 11,583.78 1,930.63 1,930.63 - -

Utilities
Electricity 1,420.94 185.94 236.82 Day 7.89
Telephone 1,977.44 298.51 329.57 Day 11.00
Gas 47.00 0 47.00 Day 0.26
Total 3,445.38 484.45 613.39 - -

Consumables 5,019.59 572.54 836.54 Day 27.89
Total 5,019.59 572.54 836.54 - -
Overhead

Healthcare manager 29,489.00 - - Hour 15.36
Receptionist 9,129.42 - - Hour 4.75
Secretary 11,048.88 - - Hour 5.75
Total 49,667.30 8,277.88 8,277.88 - -

Total 93,425.72 14,769.30 16,262.19 - -
Medication costs

Psychotropic 46,209.80 - - Day 256.72
Non-psychotropic 19,848.24 - - Day 110.26
Total 66,058.04 - -

Table 4. Sensitivity analysis for total CAPS-ad costs in Brazilian reais (BRL)

 
 

Base Cost
Best scenario Worst scenario

(%)
Variation 

(BRL)
Cost (BRL)

Variation/base 
cost (BRL)

(%)
Variation 

(BRL)
Cost (BRL)

Variation/base cost 
(BRL)

Healthcare staff costs 216,918.66 -15.0 -32,537.80 184,380.86   +15.0 +32,537.80 249,456.46  
Revenue costs 93,425.72 -30.0 -28,027.72 65,398.00   +30.0 +28,027.72 121,453.44  
Medication costs 66,058.04 -30.0 -19,817.41 46,240.63 +30.0 +19,817.41 85,875.67
Capital cost 7,702.85     7,342.00       7,582.57  

Equipment 6,500.00 5.0   6,500.00   5.0   6,500.00  
Rent 1,000.00 -30.0 -300.00 700.00   +30.0 +300.00 1,300.00  
Maintenance/repair 202.85 -30.0 -60.86 142.00   +30.0 +60.86 263.71  

Total 384,105.27     303,361.49 -21.02%     464,368.14 +20.89%
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BRL 37.12 (USD 11.67). Considering the best scenario, with 15 
participants per group session, the per capita cost was reduced by 
approximately 33%, i.e. the group session with an occupational 
therapist with 10 participants had a per capita cost of BRL 3.74 
and, with 15 participants, the value dropped to BRL 2.50. In the 
worst scenario, in which there were only five participants per group 
session, the per capita cost was raised by approximately 100%, i.e. 
the per capita cost of the group session with a social worker rose 
to BRL 7.93, and with a psychologist to BRL 5.62. Overall, in the 
worst scenario, the IPC would be 20.4% more expensive, and in 
the best scenario, 6.7% cheaper.

DISCUSSION
The Brazilian federal government spent BRL 39,780.00 per 
CAPS-ad in 2015,12 and the present study showed that the mean 
monthly cost of this service was BRL 64,017.54 in the same 
year, i.e. federal funding covered 62.1% of the total costs of the 
CAPS-ad examined here. This CAPS-ad offered treatment for an 
average of 135 patients per month and, according to the federal-
to-municipal government funding ratio, the federal government 
invested BRL 294.47 (USD 92.60, using PPP) and the municipal 
government BRL 179.73 (USD 56.51, using PPP) for each patient 
assisted. To use this resource as effectively as possible, it is neces-
sary to ascertain strict eligibility criteria for treatment proposals, 
especially when considering the huge difference in costs between 
the packages of care.

Healthcare staff accounted for 56.5% of the total CAPS-ad 
cost. This result was close to the findings of Araujo et al.,13 who 
showed that the expenditure on human resource payments repre-
sented 75.9% of all Brazilian municipal governments’ expenditure, 
regarding all healthcare expenses. Moreover, another cost analy-
sis study by Razzouk et al.,14 on residential facilities in the city of 
São Paulo, showed that human resources accounted for 61.4% of 

its total costs. Even though the CAPS-ad of the present study may 
not be representative of all Brazilian CAPS-ad in some respects, 
its total estimated costs may be considered comparable to those 
of other CAPS-ad given that it followed the standard regulations 
regarding healthcare staff composition,15 which represents the 
greatest part of the costs. 

The Rio Claro municipal government funded 37.9% of the 
monthly CAPS-ad costs, or BRL 64,017.54. In that same year, the 
total budget of the city council was BRL 698 million, and 30% 
(BRL 209 million) was invested in healthcare according to the 
official city council newspaper.15 Thus, 0.36% of the total munici-
pal healthcare budget was invested in the only specialized service 
for psychosocial rehabilitation that assisted drug users in the city. 

Although the federal government’s budget covered a large part 
of the CAPS-ad costs, there have been no adjustments for infla-
tion since 2011,12 regarding the resources allocated to munici-
pal governments for financing CAPS-ad, which may have made 
these resources less significant over time. Therefore, given that 
the resource allocation from the federal to the municipal gov-
ernment for funding specific services is insufficient, municipal 
managers have become obliged to increase their contribution 
towards maintenance of these services.13 Thus, municipalities 
have become the Brazilian governmental level that contributes 
most to the healthcare sector in proportional terms, i.e. in rela-
tion to its tax collection.16,17 

The monthly CAPS-ad treatment cost per capita was almost 
three times lower than the amount paid per month (BRL 1,350.00) 
by the São Paulo state government to provide inpatient treatment 
for substance users at private clinics through the “restart pro-
gram” (Programa Recomeço).18 It is important to underscore that 
the decision-making process regarding public resource allocation 
between different services should be based not only on costs but 
also on patients’ needs and profiles. Moreover, the differences in 

IPC = intensive package of care; SIPC = semi-intensive package of care; NIPC = non-intensive package of care.

Table 5. One-month package-of-care costs per capita in Brazilian reais (BRL)

Mental health treatment
IPC SIPC NIPC

Quantity Total cost Quantity Total cost Quantity Total cost
Visit to psychiatrist 1 28.16 1 28.16 1 28.16
Visit to general practitioner 1 28.16 1 28.16 0 0
Group session with occupational therapist 12 44.88 8 29.92 0 0
Group session with social worker 10 39.60 4 15.84 0 0
Group session with psychologist 12 33.60 8 22.40 0 0
Group session with nurse 6 17.82 4 11.88 0 0
Individual session with assistant nurse 20 67.00 12 40.20 0 0
Individual session with health case manager 8 179.92 4 89.96 0 0
Group session with health case manager – – – – 4 8.96
Lunch 20 220.00 12 132.00 0 0
Snacks 40 9.20 24 5.52 0 0
Total cost per month 668.34 404.04 37.12
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costs mentioned above were not compared with differences in out-
comes or according to sample characteristics. However, it is also 
important to establish strict criteria for using more expensive ser-
vices, in accordance with patients’ needs, in order to optimize the 
public resource allocation.

The unit costs reported here may inform further economic 
evaluations and modelling studies within similar contexts of ser-
vices in the state of São Paulo. This is especially important, con-
sidering the lack of information on unit costs within healthcare 
in Brazil. This is unlike the situation in some European countries, 
where national guidelines for unit costs reference for healthcare 
services and interventions are available, thus facilitating develop-
ment of cost studies and economic evaluations.19,20 There is a lack 
of cost-effectiveness studies in Brazil, especially in relation to men-
tal health, and the findings from the present study may be useful 
for further studies in this regard.

The expansion of the CAPS network in Brazil1 and the way 
in which public resource allocation for funding a CAPS-ad 
occurs8,15 show that only at the federal level is there any specific 
budget for this purpose. A specific budget for mental health 
actions has been placed as a priority for mental health policies 
worldwide,21-22 and Brazilian states and municipalities need to 
ensure transparency in the way that they apply resources for 
mental health services.

According to the current legislation on public health financing 
in Brazil,23,24 municipalities and states should, respectively, allo-
cate minimums of 15% and 12% of their budgets to public health. 
However, state governments’ participation in the cost of CAPS in 
Brazil remains a challenge and has been the subject of interpella-
tion instigated by municipalities, with the aim of achieving greater 
participation from state governments, so as to ensure sustainabil-
ity of these services.1 

It is necessary to ascertain municipal governments’ capacity to 
manage the costs of these services, in order to plan public invest-
ment in services that can be sustained over time. After the costs of 
this type of service have been established, the discussion can shift 
from focusing on coverage to analysis in greater depth, including 
in relation to the cost-effectiveness of services and interventions. 

The present study has three important limitations:
1. the state government may have participated in the purchase 

of medications prescribed by CAPS-ad doctors, and thus its 
participation in the CAPS-ad funding system may have been 
underestimated;

2. the study period may not have detected possible fluctuations 
in costs over the twelve months of the year; and

3. there is some uncertainty regarding inaccuracies of cost esti-
mations, given the variations in healthcare staff salaries, rev-
enue and medication costs according to the different regions 
of Brazil. These limitations impede generalizations.

CONCLUSIONS
The federal government funded two-thirds of the CAPS-ad 
costs, while one-third was funded by the municipal government. 
These  findings may enable better planning and management, 
both for the federal government and for municipal governments 
that are interested in expanding the CMHS network for people 
with substance-related disorders. Moreover, these findings also 
highlight the need for government agencies and the national aca-
demic community to focus on mental health policies, not only to 
expand treatment coverage, but also to attain the best allocation 
of resources, in terms of costs and outcomes. Careful use of pack-
ages of care based on patient needs can improve people’s mental 
health and avoid wasting resources.
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Supplementary File.

Equipment Quantity Brand and model Year of purchase Websites consulted Cost per unit (R$)

Desktop computer 4
Lenovo V520s, Intel 

Core I3, 2 GB, 500 GB
2012

americanas.com.br
magazineluiza.com.br 

submarino.com.br
800.00

Computer monitor 4 LG Monitor 20M37AA 2012
americanas.com.br

magazineluiza.com.br 
walmart.com.br

340.00 

Printer 1
HP Deskjet 

Multifunction (p2035)
Before 2010

americanas.com.br
magazineluiza.com.br 

walmart.com.br
499.00

Refrigerator 1
Refrigerator with one 

door, Consul
Before 2010

casasbahia.com.br
magazineluiza.com.br 

extra.com.br
870.00 

Stove 1
Four-burner stove, 

Consul
Before 2010

casasbahia.com.br
magazineluiza.com.br

extra.com.br
570.00

Table S1. Description and estimation of CAPS-ad equipment costs according to website consultation in September 2015
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Development and validation of a whole-cell ELISA for 
serologically diagnosing Helicobacter pylori infection in 
Brazilian children and adults: a diagnostic accuracy study
Silvio Kazuo OgataI, Margarita Camorlinga-PonceII, Celso Francisco Hernandes GranatoIII, Maria Rachel da Silveira RohrIV, 
Ricardo Artigiani NetoV, Elisabete KawakamiVI

Escola Paulista de Medicina, Universidade Federal de São Paulo (EPM-UNIFESP), São Paulo (SP), Brazil

INTRODUCTION
Helicobacter pylori (H. pylori) colonizes the stomach of more than half of the world’s population, 
mainly in developing countries.1,2 In fact, the burden of H. pylori infection is mostly borne by 
developing countries and specific high-risk groups in poor communities.3

This infection is associated with chronic gastritis, peptic ulcer disease and mucosa-associated 
lymphoid tissue (MALT) lymphoma in children and adults, and with development of gastric can-
cer, which occurs typically in adulthood.4 Although the incidence and mortality rates for gastric 
cancer have been slowly decreasing in many countries over the last five decades, it is still the fifth 
most common cause of cancer-related deaths, and more than 70% of gastric cancer cases occur 
in developing countries.5 Thus, gastric cancer will still remain an important healthcare problem 
over the coming decades, particularly in poor communities. 

Recently, we demonstrated that H. pylori eradication plays a role in the treatment of chronic 
immune thrombocytopenic purpura (ITP) in children.6 Moreover, a systematic review study has 
shown that, among adults, detection and eradication of H. pylori infection should be considered 
in the management of patients with seemingly typical ITP.7

Different diagnostic methods are used to assess H. pylori infection. To perform the rapid ure-
ase test, culturing, polymerase chain reaction (PCR) and histological analysis, the invasive pro-
cedures of esophagogastroduodenoscopy and gastric biopsy are required. Among the methods 
that are usually considered “noninvasive” for Helicobacter infection (serological tests, C13-urea 
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ABSTRACT
BACKGROUND: Serological tests are practical, with low cost, but no noninvasive tests are available for 
diagnosing Helicobacter pylori (H. pylori) infection in Brazil. The aim here was to develop and validate en-
zyme-linked immunosorbent assay (ELISA) serological tests to detect anti-H. pylori immunoglobulin G an-
tibodies, based on cultured strains from Brazilian patients. 
DESIGN AND SETTING: Cross-sectional, diagnostic accuracy study comparing a locally developed and 
validated ELISA and invasive tests among dyspeptic patients at two public hospitals in São Paulo, Brazil.  
METHODS: An ELISA test was prepared using whole-cell antigen from 56 strains. After genotypic charac-
terization, it was standardized and optical density (OD) cutoffs were determined based on the serum an-
tibody response of 100 H. pylori-negative samples, compared with 82 H. pylori-positive samples. Validation 
was performed on 174 symptomatic patients. 
RESULTS: The optimal OD cutoffs established (for monoclonal and polyclonal tests, respectively) were 
0.167 and 0.164; overall ELISA sensitivity: 84.3%, 78.9%; specificity: 88.6%, 90.6%; positive predictive value 
(PPV): 75.4%, 80%; negative predictive value (NPV): 93.1%, 81.8%; accuracy: 87.3%, 86.2%; child and ad-
olescent ELISA sensitivity: 74.2%, 81.8%; specificity: 90.8%, 86.7%; PPV: 66.6%, 84.3%; NPV: 95.8%, 84.8%; 
accuracy: 88.5%, 84.6; adult ELISA sensitivity: 84.4%, 75%; specificity: 86.9%, 93%; PPV: 81.8%, 78.3%; NPV: 
88.9%, 91.8%; accuracy: 85.9%, 88.5%. 
CONCLUSION: The polyclonal serological test developed using local strains presented better diagnos-
tic performance among children and adolescents, while the monoclonal test was better among adults. 
The results from both tests suggest that these in-house serological tests could be used to detect anti-H. 
pylori antibodies in our population, for screening purposes.
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breath test and stool antigen test), detection of serum-specific 
anti-H. pylori antibodies is the only one available in Brazil, and 
this is limited to a few laboratories in big cities.

Anti-H. pylori immunoglobulin G (IgG) antibody detection 
by means of the enzyme-linked immunosorbent assay (ELISA) 
is the third-best method for noninvasive screening for H. pylori 
infection.8 It might be suggested as the first method, in high-prev-
alence areas, if the urea breath test and stool antigen test are not 
available.9 Furthermore, serological tests are considered to be the 
most efficient diagnostic method under certain clinical situations 
in which local changes in the stomach may affect the results from 
other tests (i.e. in cases of gastrointestinal bleeding, atrophic gas-
tritis, gastric MALT lymphoma and gastric carcinoma), or when 
antibiotics or proton pump inhibitors are used.8 ELISA tests devel-
oped using H. pylori antigens from local samples usually present 
better accuracy than that of commercial tests based on non-local 
H. pylori antigen. One of the main criticisms of commercial tests 
is that they are widely used in any population (including in devel-
oping countries). Therefore, development of a local test has been 
encouraged.10-17 Hence, an easily performed, low-cost, locally devel-
oped and validated noninvasive test, for widespread use, might be 
recommendable for screening for H. pylori infection. In particu-
lar, use of such tests might potentially reduce the need to perform 
invasive tests, in a test-and-treat strategy.

OBJECTIVE
The aims of this study were to develop and validate an ELISA-
based serological test using whole-cell antigen of cultured 
H. pylori from gastric biopsies on Brazilian patients, in order to 
detect anti-H. pylori IgG antibodies in children and adults. 

METHODS

Design and setting
This was a cross-sectional diagnostic accuracy study, in which 
a serological test to diagnose Helicobacter pylori infection was 
developed. The locally developed ELISA serological test was 
standardized and the optical density (OD) cutoff was determined 
based on the serum antibody responses of 100 H. pylori-negative 
uninfected patients. A cross-sectional study comparing this in-
house ELISA serological test with invasive tests was conducted 
among 174 consecutive dyspeptic patients at two public hospitals 
in São Paulo, Brazil. 

Gastric biopsy samples and strain isolation
We examined a series of preserved frozen cultures (-80 °C) that 
had been isolated from gastric biopsy samples from 29 chil-
dren and adolescents and 27 adult patients who were attended 
at the endoscopy units of two public hospitals: Hospital São 

Paulo, a university hospital, and Hospital Infantil Cândido Fon-
toura, a secondary-level children’s hospital, which are both in 
the city of São Paulo, Brazil. Antral gastric biopsies were pro-
cessed and cultured in brain-heart infusion (BHI) agar (BHI 
Agar, BD Difco, Becton-Dickinson, NJ, USA), on plates that were 
incubated for 10-14 days under microaerophilic conditions, as 
previously described.18 

Virulence gene detection by means of conventional PCR
Samples of bacteria were harvested from a three-day-old cul-
ture and were suspended in 1 ml of distilled water for deoxyri-
bonucleic acid (DNA) extraction (Wizard genomic DNA puri-
fication kit, Promega), in accordance with the manufacturer’s 
instructions. For H. pylori DNA confirmation, a PCR specific for 
the H. pylori UreA and B genes was used.19 PCR amplification of 
the VacA signal sequence and midregion, and of the gene CagA, 
was performed as previously described.20,21 Negative and positive 
controls were included in all reactions.

The gene CagA was identified in 27/56 (48.2%). The gene VacA 
s1 was observed in 41/56 (73.2%) and VacA s2 in 15/56 (26.8%). 
The allele VacA m1 was identified in 35/56 (60.7%) and m2 in 21/56 
(39.3%): s1m1 occurred in 31/56 (55.3%), s1m2 in 10/56 (17.8%), 
s2m1 in 3/56 (5.3%) and s2m2 in 12/56 (21.4%). 

Antigen preparation
Whole-cell antigen from a sonicated pool (Ultrasonic Disrup-
tor QR500W, Ultronique, Brazil) of 56 strains was obtained as pre-
viously described.22 Antigen preparation was adjusted to a protein 
concentration of 1 mg/ml,23 and aliquots of 100 µl were stored at 
-20 °C until used.

ELISA standardization
Detection of anti-H. pylori IgG antibodies was, firstly, tested 
on 10 H. pylori-positive patients (five adults and five children) 
and 10 H. pylori-negative patients (five adults and five children), 
who formed positive and negative serum controls, respectively. 
Their diagnoses were based on invasive methods: the gold stan-
dard for positive diagnoses was a positive culture and/or positive 
histological test and a positive rapid urease test; and, for negative 
diagnoses, all three tests needed to be negative. 

Standardization was performed as previously described 
by Camorlinga-Ponce et al.23 For each assay, the optimal anti-
gen concentration and working serum dilution were determined 
based on checkerboard titrations. ELISA plates were prepared as 
previously described.22 

Polyclonal and monoclonal antibodies were used to evaluate 
the best detection test. Polyclonal antibodies comprise collections 
of antibodies from different B cells that recognize multiple epitopes 
on the same antigen. For this reason, they provide greater sensitivity, 
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even for detecting proteins that are present in low quantities in 
a sample. In contrast, monoclonal antibodies comprise antibod-
ies from a single antibody-producing B cell. Thus, they bind with 
a single epitope. This is highly specific, with only a small risk of 
cross-reactivity, and it can provide better results in assays requir-
ing quantification of the protein levels.

For the polyclonal test (peroxidase-conjugated polyclonal 
anti-human IgG antibodies; Sigma), color was developed using 
100 µl of 0.4 mg/ml ortho-phenylenediamine dihydrochloride 
diluted in citrate-phosphate buffer and 0.03% sodium perbo-
rate (Sigma) as the substrate. The plates were incubated under 
dark conditions at 37 °C and, after 20 minutes, 50 µl of stop solu-
tion (2M H2SO4) was added to each well. Absorbance was read at 
492 nm (Multiskan FC microplate photometer). For the mono-
clonal test (alkaline phosphatase-conjugated monoclonal anti-hu-
man IgG antibodies; Sigma), color was developed using 100 µl of 
1  mg/ ml p-nitrophenylphosphate (Sigma) and absorbance was 
read at 405 nm (Multiskan FC microplate photometer). All reac-
tions were performed in triplicate, and the mean of three optical 
density (OD) measurements was used.

Analysis on the checkerboard titration for polyclonal antibodies 
showed that the following were the optimal concentrations: for anti-
gen preparation, 1:500 (2 µg/ml); for working serum dilution, 1:400; 
and for peroxidase-conjugated anti-human antibodies, 1:60,000. 
For monoclonal antibodies, the following were the optimal con-
centrations: for antigen preparation, 1:300 (3.3  µg/ ml); for work-
ing serum dilution, 1:400; and for alkaline phosphatase-conjugated 
anti-human antibodies, 1:25,000. The best reading time for mono-
clonal antibodies was 25 minutes. ELISA tests were run for four 
consecutive days to evaluate interoperability and reproducibility.

Antigen specificity
The cross-reactivity of the in-house ELISA serological tests for 
H. pylori antigens was evaluated against whole-cell antigens or 
membrane proteins of 14 heterologous bacterial species: Cam-
pylobacter jejuni, Escherichia coli, Pseudomonas aeruginosa 
(mucoid), Pseudomonas aeruginosa (nonmucoid), Burkholderia 
cepacia, Klebsiella pneumoniae, Klebsiella sp., Proteus mirabilis, 
Proteus vulgaris, Shigella flexneri, Shigella sp., Salmonella typhi, 
Salmonella enterica and Salmonella sp. These reactions were per-
formed through competitive inhibition assays, as previously 
described.24 No positive reactions were observed. 

Determination of cutoff 
The optical density (OD) cutoffs for the monoclonal and poly-
clonal tests were determined based on the serum antibody 
responses of 100 samples (50 adults and 50 children and adoles-
cents) from H. pylori-negative uninfected patients, based on the 
gold standard. Thus, a pool of these 100 serum samples was used 

as the negative serum control. The threshold for positivity was 
defined as the mean value plus three standard deviations of the 
optical density, as previously described.23 

These values were compared with the values from a collection 
of 82 serum samples (33 adults and 49 children and adolescents) 
from H. pylori-positive infected patients, based on the gold stan-
dard, which presented OD values above the corresponding cutoff, 
without showing any overlapping values. A pool of these 82 sam-
ples was used as the positive serum control. 

During the testing of the unknown samples, a positive serum 
pool was included in quadruplicate in every plate and the mean 
of the four OD values was used to calculate the threshold for that 
plate. The results from each serum sample were defined as the 
ratio of the OD value of the sample to the threshold value and 
were expressed in ELISA units (EU). Serum samples with EU > 1.0 
were considered seropositive.

Validation of in-house ELISA serological assay 
Peripheral blood samples (10 ml) were collected by means of 
venous puncture from 174 patients on whom esophagogastro-
duodenoscopy had been performed. The serum was stored at 
-20 °C. The following were taken to be exclusion criteria: recent 
use of antibiotics, H2 receptor antagonists, proton pump inhib-
itors and/or bismuth salts, and presence of digestive or extra-
digestive chronic diseases. Six gastric biopsies were taken for the 
rapid urease test and for histological evaluation (one from the 
gastric body and one from the antrum, for each of these), and 
for culturing (two from the antrum). The procedures were per-
formed as previously described.18,25

Statistical analysis
Qualitative variables were described in terms of their propor-
tions, and quantitative variables were described in terms of their 
means and standard deviations. Analyses on continuous vari-
ables were based on the negative gold standard (negative rapid 
urease test, histological evaluation and culturing). The thresh-
old for positivity was defined as the mean value plus three stan-
dard deviations of the optical density. The positive serum control 
was standardized using the positive gold standard (positive cul-
ture and/or positive histological evaluation and rapid urease test) 
and presence of a positive serological test, i.e. OD over the estab-
lished cutoff value. The OD for each serum sample was deter-
mined in triplicate. The optimal OD cutoff was determined based 
on receiver operating characteristic (ROC) curves using differ-
ent sensitivity and specificity values, and the area under the ROC 
curve (AUC) was estimated taking the significance level to be an 
accuracy value of 0.5. 

The sample size calculation for in-house ELISA serological 
test validation was based on a prevalence of H. pylori infection of 
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around 30% in children and 50% in adults in Brazil. The desirable 
AUC was considered to be 0.90, with a significance level of 0.05 
and absolute precision of 5%. Thus, for this study, the sample size 
was estimated to be 78 adults and 95 children.

The sensitivity, specificity, accuracy and positive and negative 
predictive values of the in-house ELISA serological tests were eval-
uated by comparing OD values, based on cutoffs that were deter-
mined using the ROC curve, against the gold standard (rapid urease 
test, histological evaluation and culturing). Negative and positive 
likelihood ratios were evaluated. 

Ethical considerations
This study was approved by the Institutional Review Board of 
the Federal University of São Paulo (Universidade Federal de 
São Paulo), under registration number 180.606, on Decem-
ber 21, 2012, and under Brazil Platform registration number 
(CAAE) 10235612.0.0000.5505. All patients and/or their guard-
ians were informed about the purposes of this study and signed 
an informed consent form.

RESULTS

Patients
Between November 2015 and August 2017 (20 months), 847 chil-
dren and adolescents and 432 adults were evaluated by means of 
esophagogastroduodenoscopy at Hospital São Paulo, a university 
hospital, and Hospital Infantil Cândido Fontoura, a secondary-
level children’s hospital, which are both in the city of São Paulo, 
Brazil. H. pylori status was defined by means of the gold stan-
dard described here, and, for validation purposes, no equivocal 
findings were included. To validate our in-house serological test, 
174 consecutive dyspeptic patients, for whom the H. Pylori infec-
tion status was unknown were chosen: 96 children and adoles-
cents (age range 2-17 years; mean: 12.2 ± 3.7 years) and 78 adult 
(age range 19-85 years; mean: 52.3 ± 18.1 years). The esophago-
gastroduodenoscopy findings were normal in 108/174 patients 
(62%) and abnormal in 66/174 (38%). Among the latter, 57/174 
(32.7%) were H. pylori-positive. Among the children and adoles-
cents of this sample, 24/96 (25%) were H. pylori-positive; while 
among the adults, 33/78 (42.3%) were H. pylori-positive.

Determination of cutoff 
The serum samples that were negative in the monoclonal test 
presented OD values ranging from 0.085 to 0.155 (mean ± stan-
dard deviation, SD: 0.11996 ± 0.017695). The threshold for pos-
itivity was 0.173. The serum samples that were negative in the 
polyclonal test presented OD values ranging from 0.061 to 0.148 
(mean ± SD: 0.10336 ± 0.0164024). The threshold for posi-
tivity was 0.153. The  serum samples (82 samples) that were 

positive in the monoclonal test presented OD values ranging 
from 0.180 (1.04 EU) to 0.464 (2.85 EU) (mean ± SD: 0.22968 
(1.33 EU) ± 0.057). The serum samples (82 samples) that were 
positive in the polyclonal test presented OD values ranging 
from 0.172 (1.12  EU) to 0.437 (2.85  EU) (mean ± SD: 0.261 
(1.7 EU) ± 0.06019).

Despite the threshold for positivity based on the mean for 
the negative results plus 3 SD in the monoclonal test (0.173) and 
in the polyclonal test (0.153), the optimal OD cutoff value based 
on ROC curve analysis was found to be 0.167 in the monoclonal 
test, with an area under the ROC curve of 0.9 (95% confidence 
interval, CI: 0.87-0.92). The optimal OD cutoff value was 0.164 
in the polyclonal test, with an area under the ROC curve of 0.915 
(95% CI: 0.89-0.93). 

Validation of the ELISA serological assay
Analysis on the overall seropositive results (EU > 1.0) from the 
monoclonal test presented little difference in values, compared 
with the polyclonal test, but the sensitivity and negative pre-
dictive values were slightly higher with monoclonal antibodies. 
When age was considered, the monoclonal test presented a bet-
ter result for sensitivity among adults, but specificity was better 
among children and adolescents. In contrast, the polyclonal test 
presented a better result for sensitivity among children and ado-
lescents. The accuracy was slightly better among children and 
adolescents in the monoclonal test and among adults in the poly-
clonal test (Table 1). 

DISCUSSION
In this study, ELISA-based serological tests to detect monoclonal 
and polyclonal IgG antibodies using H. pylori whole-cell antigen 
from strains isolated in our community were developed, stan-
dardized, validated and evaluated. The sensitivity and specific-
ity of the in-house serological tests for both polyclonal antibod-
ies (78.9% and 90.6%) and monoclonal antibodies (84.3% and 
88.6%) were similar to those found by Camorlinga-Ponce et al.23 
(85% and 89.7%). The in-house ELISA serological test that we 
developed did not present any cross-reactivity to heterologous 
bacterial species. 

The sample size was appropriate, given that both the sensitiv-
ity and the specificity presented narrow 95% confidence intervals. 
Selectivity in relation to gastroduodenal diseases can influence the 
sensitivity and specificity results. A study conducted by Aziz et al.17 
found higher OD values and this may have occurred because their 
study was based on peptic ulcer disease patients. In the present 
study, adults, children and adolescents were evaluated together, and 
the OD results presented little variation. However, other studies 
conducted on Brazilian populations have shown that age had an 
influence on the sensitivity and specificity of commercial tests.26-27
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Both commercial and in-house serological tests have presented 
large ranges of sensitivity and specificity results. Leal et al.14 con-
ducted a meta-analysis that including 42 studies in which ELISA 
serological tests were performed on samples from children to detect 
H. pylori infection. There were 33 studies using 19 different com-
mercial tests and nine studies using in-house tests. They observed 
that the mean sensitivity was 79.2% (95% CI: 77.3-81%) and that 
the mean specificity was 92.4% (95% CI: 91.6-93.3%). On the other 
hand, an in-house serological test that was developed in Pakistan 
presented sensitivity of 92% and specificity of 100%, i.e. similar 
to or better than commercial tests.17

The accuracy of serological tests can also be affected by the 
choice of antigen that is used to prepare the in-house ELISA assay. 
In some studies, H. pylori genetic heterogeneity was taken into con-
sideration in choosing the whole-cell lysate (with sonication).28,29 
In our study, the strains used in the antigenic pool were verified 
genetically, to obtain better representativeness, including the CagA 
and VacA strains (alleles s1m1, s1m2, s2m1 and s2m2). The geno-
typic distribution in our study was similar to what has been found 
in other studies in Brazil.30,31

The diagnostic accuracy of a serological test is enhanced when 
the antigen pool is prepared based on multiple strains. Widmer et al.32 
evaluated the performance of three antigenic preparations and 
observed that the results were superior when an enzyme immuno-
assay prepared with a pool of native antigens was used (sensitivity: 
90-100%; specificity: 90-97%), rather than with recombinant antigen 
(sensitivity: 59-78%; specificity: 41-100%). Serological tests based 
on whole-cell antigen or whole-cell antigen lysate have also shown 
good performance among both children and adult patients.11,23,24,33

Despite the simplicity of ELISA serological tests, attention 
during their development is needed. In particular, the optimal 
antigen concentration, serum sample dilution and antibody con-
jugation need to be determined. These parameters should be opti-
mized and adjusted to local conditions, to the population studied 
and to the method developed.17,34 The optimal concentrations in 
the present study were determined by means of the checkerboard 
titration method. It is very important to make these determina-
tions because of false-positive titration results caused by high con-
centrations of antigens, which promote nonspecific bonds, even in 
negative serum. Moreover, low antigen concentrations can result 
in false negatives. In addition, high concentrations of conjugated 
antibodies may result in nonspecific reading, while low concen-
trations cause decreased OD. The serum concentration can also 
interfere with the OD results.17

This study was the first on our population to evaluate the sero-
logical response to anti-H. pylori IgG antibodies among symptom-
atic children, adolescents and adult patients, using an ELISA-based 
serological test developed using whole-cell antigen lysate from 
strains collected in our own community.

Ideal tests for screening purposes should present high sensi-
tivity and good specificity. The serological test using monoclonal 
antibodies that was developed in this study presented sensitivity of 
over 80% among adults, while the serological test using polyclonal 
antibodies presented sensitivity of over 80% among children and 
adolescents. This indicates that these tests are suitable for pop-
ulation-based screening, especially the polyclonal test, which is 
characterized by greater sensitivity. On the other hand, although 
the higher specificity among adults in the polyclonal test, with low 

Type of test Category
Sensitivity 

% 
(95% CI)

Specificity
% 

(95% CI)

PPV
% 

(95% CI)

NPV
% 

(95% CI)

Accuracy
% 

(95% CI)

Positive 
likelihood 

ratio

Negative 
likelihood 

ratio

Monoclonal

General
84.3

(83.4-85.3)
88.6

(85.9-87.9)
75.4

(74.5-76.3)
93.1

(92-94.1)
87.3

(86.3-88.3)
7.4 0.18

Children and 
adolescents

74.2
(82.5-85.9)

90.8
(88.9-92.7)

66.6
(65.2-67.9)

95.8
(93.8-97.7)

88.5
(86.7-90)

8 0.28

Adults
84.4

(82.3-86.5)
86.9

(84.7-89)
81.8

(79.7-83.9)
88.9

(86.7-91.1)
85.9

(83.7-88)
6.4 0.18

Polyclonal

General
78.9

(75.8-82)
90.6

(88.4-92.8)
80

(77-83)
81.8

(78.9-84.7)
86.2

(83.6-88.8)
8.4 0.23

Children and 
adolescents

81.8
(77.4-86.2)

86.7
(82.8-90.5)

84.3
(80.2-88.4)

84.8
(80.7-88.8)

84.6
(80.5-88.7)

6.1 0.21

Adults
75

(70.6-79.4)
93

(90.4-95.6)
78.3

(74.1-82.5)
91.8

(89-94.6)
88.5

(85.2-91.7)
10.7 0.27

PPV = positive predictive value; NPV = negative predictive value.

Table 1. Analysis on serological tests (sensitivity, specificity, accuracy, positive and negative predictive values and positive and negative 
likelihood ratios)
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occurrence of false-negative results, is desirable for a diagnostic 
method, it is not necessary for a screening test.

CONCLUSION
The in-house polyclonal serological test that was developed 
using local strains (in-house) presented better diagnostic per-
formance than did the monoclonal test for children and adoles-
cents. In contrast, the monoclonal test was better among adults. 
The results relating to accuracy, sensitivity, specificity and likeli-
hood ratios from both tests suggest that these in-house serologi-
cal tests could be used to detect anti-H. pylori antibodies in the 
Brazilian population, for screening purposes.
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Cross-sectional epidemiological investigations of 
Giardia lamblia in children in Pakistan
Aneeqa NazI, Zeeshan NawazII, Muhammad Hidayat RasoolIII, Muhammad Asif ZahoorIV

INTRODUCTION
Giardia lamblia, which is also recognized as Giardia intestinalis or Giardia duodenalis, is the 
most common protozoon infecting the small intestine of humans and is a major cause of enteric 
infection throughout the world, especially in children.1 Giardia was first reported by a scien-
tist named Leeuwenhoek in his own stools, in 1681.2 G. lamblia is the only known species of 
Giardia found in humans and other mammals. Seven different genotypes/assemblages (A to G) 
of Giardia lamblia with host specificity have been reported. Assemblages A and B have been 
reported in humans, cattle and many other mammals.3 The typical signs of giardiasis include 
diarrhea, malaise, greasy stools, flatulence, abdominal cramps, bloating and weight loss.4 
Depressed levels of intestinal enzymes and disaccharides are observed, along with absorption 
defects regarding fat, lactose, vitamin A and vitamin B12.5

The life cycle of Giardia lamblia involves two stages: trophozoite and cyst. Trophozoites are 
responsible for producing clinical disease in humans by attaching themselves to the walls of 
the small intestine, followed by rapid multiplication. On the other hand, cysts are infectious in 
nature and are responsible for disease transmission. After ingestion of cysts, excystation occurs 
in the proximal part of the small intestine, resulting in release of trophozoites.6 Giardia cysts are 
the environmentally stable stage and are resistant to inactivation by various water disinfectants, 
which makes them viable for up to two months.3 Transmission of Giardia occurs mainly through 
contaminated water and food. Other factors involved in this include poor living conditions, over-
crowded housing, poor environmental sanitation, unhygienic personal habits, unsafe water sup-
ply and low socioeconomic class.7

The preliminary diagnosis is based on clinical signs presented by children, and it is confirmed 
through detection of cysts and trophozoites in stool samples by means of direct observation under 
a microscope, which is considered to be the gold standard for diagnosing Giardia.8 Antigens in 
stool samples are detected through the enzyme-linked immunosorbent assay (ELISA), which is 

Postgraduate Laboratory, Department of 
Microbiology, Government College University 
Faisalabad, Faisalabad, Pakistan
IBSc, MSc. Microbiologist and Doctoral Student, 
Department of Microbiology, Government 
College University Faisalabad, Faisalabad, 
Pakistan.

orcid.org/0000-0002-1029-4765
IIMSc, PhD. Microbiologist and Assistant 
Professor, Department of Microbiology, 
Government College University Faisalabad, 
Faisalabad, Pakistan.

orcid.org/0000-0002-4673-2579
IIIMSc, PhD. Microbiologist and Associate 
Professor, Department of Microbiology, 
Government College University Faisalabad, 
Faisalabad, Pakistan.

orcid.org/0000-0002-6324-1978
IVMSc, PhD. Microbiologist and Assistant 
Professor, Department of Microbiology, 
Government College University Faisalabad, 
Faisalabad, Pakistan.

orcid.org/0000-0002-0895-7312

KEY WORDS:
Prevalence.
Giardia lamblia.
Risk factors.
Child.
Pakistan.

ABSTRACT
BACKGROUND: The prevalence of Giardia lamblia in Pakistani children is currently unknown. The aim here 
was to evaluate the prevalence and risk factors of Giardia lamblia in children exhibiting diarrhea.
DESIGN AND SETTING: Cross-sectional study at different district healthcare hospitals in Pakistan.
METHODS: A total of 800 samples were collected from children aged 0-10 years. Information regarding 
personal data, demographic data and supposed risk factors was collected through a structured question-
naire. Giardia lamblia was detected through direct microscopy and antigens through the enzyme-linked 
immunosorbent assay (ELISA).
RESULTS: The prevalence of Giardia lamblia was 2.75% through direct microscopy and inflated to 9.5% 
through ELISA. The demographic factors positively associated with occurrences of giardiasis were age 
(P = 0.035; odds ratio, OR = 1.96; 95% confidence interval, CI = 1.094-3.533), mother’s educational level 
(P  =  0.031; OR = 2.67; 95% CI = 1.186-6.045) and father’s educational level (P = 0.004; OR = 3.56; 95% 
CI = 1.612-7.899). Similarly, among the supposed risk factors, rural residency (P = 0.032; OR = 1.76; 95% 
CI = 1.098- 2.851), absence of proper sewerage system (P = 0.000; OR = 6.60; 95% CI = 4.029-10.841) and 
unavailability of safe drinking water (P = 0.000; OR = 4.08; 95% CI = 2.207-7.547) were the factors strongly 
connected with giardiasis. Abdominal discomfort was a prominent clinical sign with 46% frequency.
CONCLUSION: Various risk factors were associated with occurrences of Giardia, thus emphasizing the 
importance of parents’ education, safe drinking water and proper sewerage systems for Pakistani chil-
dren’s health.
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currently the most sensitive and most frequently used technique.9 
The prevalence of Giardia lamblia is variable: in developed areas 
of the world, it ranges from 2% to 5%;10 while in developing coun-
tries, the prevalence level is quite high. A major part of this preva-
lence consists of children under 10 years of age, particularly those 
who are malnourished.11

Although Giardia lamblia is considered to be a common zoo-
notic intestinal parasite in children and adults in Pakistan, the 
current picture regarding prevalence of Giardia in children in 
Pakistan is still unclear.

OBJECTIVES
The objectives of the present study were to estimate the preva-
lence of Giardia lamblia and identify its possible associated risk 
factors among children in Pakistan. This was a comprehensive 
study conducted on children in Pakistan, to assess the predispos-
ing factors for Giardia infection.

METHODS

Participants, stool sample collection and settings
Stool samples were collected from children aged 0-10 years exhib-
iting diarrhea, by means of non-probability-based convenience 
sampling, between July 2016 and July 2017. The samples were 
collected from eight healthcare centers (two from each district) 
located in different districts of Pakistan, including Faisalabad, 
Khanewal, Multan and Rawalpindi. 

A structured questionnaire containing dichotomous questions 
was designed and was presented to each parent at the time of sam-
ple collection from the respective child. The purpose of the ques-
tionnaire was to gather information regarding personal details, 
demographic data and supposed risk factors such as housing and 
living conditions, contacts with pets and parents’ educational level. 

A stool sample of 5-10 grams was collected from each child in 
a sterile plastic container by a trained hospital staff member and 
was labeled properly. The samples were mixed with 10% forma-
lin and were placed in refrigerator until they were transported to 
the laboratory, which was done within 24 hours after collection. 
About half of each sample was used for direct examination under 
a microscope and the remainder was stored at -80 °C to be used 
for antigen detection. 

Ethical approval
This study was approved by our Institutional Ethics Review 
Committee under code GCUF/ERC/4155 on April 25, 2016, 
and the samples were collected in accordance with international 
safety rules and ethical standards. Written consent was obtained 
from each parent after they had been given explanations regard-
ing the purpose and objectives of the study. 

Detection of Giardia in stool samples
The sample obtained from each child was fixed with formalin 
and a wet-mount was prepared to detect any presence of Giardia 
lamblia (cysts or trophozoites) in the form of a direct smear, 
using 5% Lugol’s iodine and the concentration method.12 

Detection of Giardia lamblia antigen in stool samples
The stool material was subjected to the Ridascreen Giardia 
enzyme immunoassay (R-Biopharm AG, Germany) to detect 
Giardia lamblia antigens, in accordance with the manufacturer’s 
instructions.13 Positive and negative controls were also run, using 
test samples. Optical density (OD) was measured using an ELISA 
reader (Bio-Rad iMark, USA). Positive results were indicated as 
OD readings that were 10% over the cutoff value, as described in 
the manufacturer’s instructions.

Statistical analysis
The data obtained were tabulated in a Microsoft Excel spread-
sheet and were analyzed using STATA version 12 (Stata Corp., 
USA). Descriptive analysis was used to summarize the data on 
the basis of percentages and chi-square tests. In the present study, 
stool samples were considered positive for Giardia lamblia if any 
of the tests were positive. 

Bivariate analysis was conducted to establish associations 
between risk factors and presence of giardiasis in children. Odds 
ratios (OR) were calculated at 95% confidence intervals (CI).9 
P-values < 0.05 were considered to be statistically significant.

RESULTS
The present study involved 800 children who were evaluated 
during the study period due to diarrhea, comprising 412 males 
(51.50%) and 388 females (48.50%) ranging in age from 0 to 
10  years. On the basis of age, the children were divided into 
two groups: 0-5 years (n = 549) and 6-10 years (n = 251).  

The results from our study showed that out of the total of 
800 samples, 22 (2.75%) were positive for giardiasis according to 
the direct method under a microscope. The ELISA test showed 
prevalence of 8.88%, through detecting Giardia lamblia in 71 sam-
ples. Five samples were found to be negative according to ELISA 
but were positive through direct examination under a microscope. 
Similarly, 30 samples were found to be negative through direct 
examination but were positive according to ELISA. Thus, the overall 
prevalence of Giardia lamblia infection was 9.5%, i.e. 76/800 sam-
ples were positive.

The prevalence of Giardia lamblia was non-significantly dif-
ferent on the basis of geographical location (P = 0.278). It was 
found to be highest (12.5%) in the Khanewal district, while the 
lowest prevalence was observed in the Faisalabad district (6.5%), 
as shown in Table 1. On the basis of area of residence, it was 
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recorded that children living in rural areas were more prone to 
Giardia lamblia infection than were those living in urban areas. 
Statistically, these results were also significant [P = 0.032; OR =  1.76; 
95% CI = 1.098- 2.851]. Conversely, children living in houses with 
proper sewerage and drainage systems were well protected from 
this infection [P = 0.000; OR = 6.60; 95% CI = 4.029-10.841], 
as also were those who had the facility of proper drinking water 
and a water supply system, who also had very small chances of get-
ting this infection [P = 0.000; OR = 4.08; 95% CI = 2.207-7.547]. 

On the basis of gender, the prevalences of giardiasis in male 
and female children were 11.40% (47/412) and 7.5% (29/388), 
respectively. Statistically, there was no significant variation in the 
prevalence of Giardia with regard to gender (P > 0.05). 

A significant difference in the prevalences of Giardia lamblia 
was found between the children in the two age groups. The rate 
of susceptibility to giardiasis was higher (11.11%) among the chil-
dren in the age range 0-5 years than among those in the age range 
6-10 years (5.97%) [P = 0.035; OR = 1.96; 95% CI = 1.094-3.533], 
as shown in Table 2.

The parents’ educational level was significantly associated with the 
prevalence of giardiasis among children. The children of uneducated 
mothers were more likely to have Giardia lamblia infection than were 
those of educated mothers [P = 0.031; OR = 2.67; 95% CI = 1.186-
6.045]. Similarly, children whose fathers had not had any education 
were 3.5 times more at risk of being infected with Giardia lamblia 
than were those whose fathers had received education [P = 0.004; 
OR = 3.56; 95% CI = 1.612-7.899], as shown in (Table 2). 

The percentages were found to be variable among the groups of 
different suspected risk factors, but statistically there was no asso-
ciation between the prevalence of giardiasis and some variables like 
birth order, number of children, attendance at a day care center, 
living in a house versus in an apartment, availability of washrooms 
and presence of pets at home (Table 3). The predominant clinical 
presentations among the children infected with Giardia lamblia 
were abdominal pain and discomfort (46%), vomiting (13.15%) 
and bloody diarrhea (10.52%).

DISCUSSION
The present study determined the prevalence of Giardia lamblia 
infection among children in different districts of Punjab, Pakistan, 
and the potential risk factors associated with occurrences of 

Area
Male Female Total

Total sampled Total positive (percentage) Total sampled Total positive (percentage) Total sampled Total positive (percentage)
Faisalabad 104 8 (7.7%) 96 5 (5.2%) 200 13 (6.5%)
Multan 109 13 (11.9%) 91 8 (8.8%) 200 21 (10.5%)
Khanewal 101 17 (16.8%) 99 8 (7.8%) 200 25 (12.5%)
Rawalpindi 98 9 (9.2%) 102 8 (8.1%) 200 17 (8.5%)
Total 412 47 (11.40%) 388 29 (7.5%) 800 76 (9.5%)

Table 1. Prevalence of Giardia lamblia among children in different districts in Pakistan

Risk factors n Positive (%) P-value
Odds 
ratio

95% 
confidence 

interval
Gender (n = 800)

Male
Female

412
388

47 (11.40%)
29 (7.50%)

0.084 1.59 (0.981-2.589)

Age (n = 800)
0-5 years
6-10 years

549
251

61 (11.11%)
15 (5.97%)

0.035 1.96 (1.094-3.533)

Birth order (n = 788)
Not first
First

73
715

8 (10.95%)
68 (9.51%)

0.718 1.17 (0.539-2.543)

No. of children (n = 800)

One
More than one

355
445

27 (7.60%)
49 (11.01%)

0.137 1.50 (0.919-2.458)

Mother’s education (n = 785)
Not educated
Educated

42
743

8 (19.05%)
60 (8.08%)

0.031 2.67 (1.186-6.045)

Father’s education (n = 763)
Not educated
Educated

38
725

9 (23.70%)
58 (8.00%)

0.004 3.56 (1.612-7.899)

Day care center (n = 800)
Yes
No

188
612

21 (11.17%)
55 (8.99%)

0.419 1.27 (0.748-2.167)

Table 2. Prevalence of Giardia lamblia among children, according to 
demographic characteristics

Risk factors n Positive (%) P-value
Odds 
ratio

95% 
confidence 

interval
Residence (n = 800)

Rural
Urban

350
450

43 (12.28%)
33 (7.33%)

0.032 1.769 (1.098-2.851)

Housing (n = 800)
Apartment
House

285
515

31 (10.87%)
45 (8.73%)

0.370 1.274 (0.787-2.064)

Sewerage system (n = 800)
Yes
No

650
150

35 (5.38%)
41 (27.33%)

0.000 6.604
(4.029-
10.841)

Bathroom (n = 800)
Yes
No

705
95

62 (8.79%)
14 (14.73%)

 0.098 1.792 (0.960-3.346)

Drinking water system (n = 800)
Yes
No

344
456

13 (3.77%)
63 (13.81%)

0.000 4.08 (2.207-7.547)

Pets (n = 800)
Yes
No

80
720

11 (13.75%)
65 (9.03%)

0.222 1.60 (0.809-3.188)

Table 3. Prevalence of Giardia lamblia among children, according to 
housing characteristics



ORIGINAL ARTICLE | Naz A, Nawaz Z, Rasool MH, Zahoor MA

452     Sao Paulo Med J. 2018;136(5):449-53

giardiasis. This type of epidemiological study has routinely been 
conducted by using direct examination under a microscope or 
by using an immunochromatographic test (ICT), because the 
latter method is more cost-effective and less time-consuming. 
However, the low sensitivity of this test results in inaccurate data 
regarding the prevalence of this disease. 

In the current study, direct examination under a microscope 
and the enzyme-linked immunosorbent assay (ELISA) were used 
in combination to detect the current prevalence of giardiasis. 
The overall prevalence of Giardia lamblia was found to be 9.5%. 
On the basis of area, the difference in the prevalence of Giardia was 
found to be non-significant, which is an indication that the disease 
is equally prevalent in geographically different districts. The results 
from our study greatly resemble the findings from other studies of 
11.8% prevalence in Pakistan,14 9% in Kabul6 and 6.8% in Portugal.9 
Much higher levels of Giardia occurrence were observed among 
Afghan refugees (37.7%)12 and in Guatemala (43.8%).15 This vari-
ation in the prevalence of Giardia lamblia is probably due to dif-
ferences in socioeconomic level between countries. Prevalences 
range from 2% to 7% in industrial countries and reach up to 40% 
in developing countries.16

The current study revealed that the prevalence of Giardia infec-
tion was 11.11% among children aged 0-5 years and 5.97% among 
those aged 6-10 years. These results were in accordance with previous 
findings from Julio et al.9 and Baido et al.17 A higher level of preva-
lence (31.9%) was reported in Russia among children aged 0-5 years.18 
This may have been due to lack of acquired immunity among these 
children.19 The rate of positivity for Giardia in our study was almost 
equal between the sexes, and this was also seen in several previous 
studies.17,20,21 The presence of intestinal parasites in children results 
from some constant factors like food quality, water supply, personal 
and community hygiene, climate, sanitation conditions, proxim-
ity to domestic and wild animals and socioeconomic condition.22

The results from the present study revealed that the lower 
the mother’s educational level was, the higher the risk of Giardia 
lamblia infection. This finding is strengthened by the results from 
previous studies conducted in Pakistan,14 Malaysia,23 Tehran24 and 
Mexico.25 Similarly, it was also observed that the father’s educational 
level was inversely related to the risk of Giardia lamblia infection, 
and this is also supported by findings from previous research.9 
This might be due to the fact that the father’s educational level is 
also reflected in socioeconomic status, such that lower status leads 
to poorer hygiene and sanitary conditions.

People living in rural areas showed higher levels of Giardia 
intestinalis infection than what was seen among people living in 
urban areas. This is also supported by data from previous studies, 
which showed that people living in rural areas had three times more 
chance of having giardiasis.25,26 Likewise, there was an inverse rela-
tionship between presence of a sewerage system and occurrence of 

Giardia infections. Similar results have also been recorded in many 
other studies.9,26 The reasons for this finding might be lack of sani-
tary and hygiene facilities in rural areas, as compared with urban 
areas, along with differences in awareness regarding the disease. 

Drinking water is one of the major necessities of life and, 
if contaminated, it is a potential cause of many bacterial and par-
asitic diseases. In the present study, it was found that the preva-
lence of Giardia lamblia is greatly elevated among children who 
used untreated/unfiltered water, compared with the prevalence 
among those who used filtered or treated water for drinking pur-
poses. The chances of infection if untreated water is used are four 
times greater.9,26 Attendance at day care centers among the children, 
unavailability of bathrooms and having pets at home increased the 
prevalence of Giardia lamblia infection among the children in our 
study, but these results were not statistically significant.

CONCLUSION
The findings from this study showed that the prevalence of 
Giardia lamblia is still high and is an issue of public health con-
cern. The factors strongly associated with occurrences of giardi-
asis were the parents’ educational level, lack of a bathroom, lack 
of sewerage facilities and unsafe drinking water. These findings 
indicate that improving these factors will have a positive impact 
on the wellbeing of Pakistani children. Further detailed studies 
at national level are needed regarding the epidemiology and bur-
den of giardiasis, and the financial losses that it causes, in order 
to devise better control measures.
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Temporal trends in the nutritional status of women and 
children under five years of age in sub-Saharan African 
countries: ecological study
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INTRODUCTION
Obesity, a complex condition that affects all ages and socioeconomic groups, has become one of the 
world’s most challenging public health problems. Because it has been raising the prevalence of non-
communicable diseases in low and middle-income countries that are still burdened with infections 
and nutritional deficiencies, it has helped to create a “double burden” of disease that threatens to 
overwhelm healthcare services.1-3 Its prevalence is increasing rapidly worldwide, and this trend is 
believed to be related to dietary excess, physical inactivity4 and increasing urbanization.5

Childhood overweight has also been increasing at an alarming rate. This is defined in accor-
dance with the World Health Organization child growth standards as a weight-for-height z-score 
≥ 2 standard deviations above the median of the reference population.6 Its worldwide prevalence 
increased from 4.2% (95% confidence interval, CI, 3.2%-5.2%) in 1990 to 7.8% (95% CI, 6.4%-9.1%) 
in 2015. This trend is expected to reach 9.1% (95% CI, 7.3%-10.9%) in 2020.7 Currently, at least 
41 million children under five years of age are obese or overweight, and the greatest rise is being 
seen in low and middle-income countries.7 In Africa, the number of overweight children rose 
from 5 million in 1990 to 10 million in 2014.8

While tackling obesity is a current public health priority in most of the world, in sub-Sa-
haran Africa the issue has received less attention, especially within the context of maternal and 
child health. In this region, the main nutritional concern continues to be undernutrition, par-
ticularly among children. 

Most data available on the nutritional situation in sub-Saharan African countries are derived 
from standardized national surveys. However, to our knowledge, no studies focusing on sub-Saharan 
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ABSTRACT
BACKGROUND: While the global prevalence of obesity is rapidly increasing, this pandemic has received 
less attention in sub-Saharan Africa, particularly in the light of the persistent undernutrition that exists in 
the context of maternal and child health. We aimed to describe obesity trends among women of child-
bearing age over recent decades, along with trends in over and undernutrition among children under five 
years of age, in sub-Saharan African countries.
DESIGN AND SETTING: Ecological study with temporal trend analysis in 13 sub-Saharan African countries.
METHODS: This was a description of temporal trends in nutritional status: adult obesity, childhood over-
weight, low height-for-age (stunting), low weight-for-height (wasting), low weight-for-age (underweight) 
and low birth weight. Publicly available data from repeated cross-sectional national surveys (demographic 
and health surveys and multiple-indicator cluster surveys) were used. We chose 13 sub-Saharan African 
countries from which at least four surveys conducted since 1993 were available. We investigated women 
aged 15-49 years and children under five years of age.
RESULTS: In multilevel linear models, the prevalence of obesity increased by an estimated 6 percentage 
points over 20 years among women of childbearing age, while the prevalence of overweight among 
children under 5 years old was stable. A major decrease in stunting and, to a lesser extent, wasting accom-
panied these findings.
CONCLUSIONS: The upward trend in obesity among women of childbearing age in the context of highly 
prevalent childhood undernutrition suggests that the focus of maternal and child health in sub-Saharan 
Africa needs to be expanded to consider not only nutritional deficiencies but also nutritional excess.
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Africa have investigated trends using nationally representative data 
from several of these countries to characterize trends in excess 
weight among women of childbearing age and children under 
five years of age.

The aim of the present study was thus to describe obesity trends 
among women of childbearing age and overweight trends among 
children under five, over the past two decades, within the context 
of the continuing general picture of undernutrition among young 
children living in sub-Saharan Africa.

METHODS
To determine temporal trends regarding the prevalence of over 
and undernutrition in sub-Saharan African countries, we ana-
lyzed secondary data from demographic and health surveys 
(DHS).9 These are nationally representative surveys of sizes rang-
ing from 5,000 to 30,000 households that were funded by the 
United States Agency for International Development (USAID). 
They were usually conducted every five years to collect data on 
several topics from selected countries. 

Standard data collection procedures and manuals had been 
used to guide the household survey process, and the data had been 
processed and presented in reports that described the situation in 
each country. We also used secondary data from multiple indica-
tor cluster surveys (MICS),10 which are nationally representative 
cross-sectional household surveys that were funded by the United 
Nations Children’s Fund (UNICEF). These were conducted on an 
average of 11,000 households and provided information about 
maternal and child health. 

For the present study, the sub-Saharan African countries from 
which at least four surveys providing information on the preva-
lence of obesity in women and/or anthropometric data on children 
under five years of age had been conducted since the early 1990s 
were eligible for inclusion. Thirteen countries were thus eligible, 
from which a total of 60 MICS or DHS conducted between 1993 
and 2014 were available. 

In the DHS, objective height and weight measurements had 
been made on women aged 15-49 years and on children under 
five years of age. Height had been measured using portable stadi-
ometers. For children up to the age of two years, height had been 
measured in a lying position. Weight had been measured using 
portable digital scales.11 In MICS, similar direct measurements had 
been made on children, but maternal height and weight had not 
been obtained.10 Thus, the data on obesity among women of child-
bearing age for this study came only from the DHS.

Women were classified as obese if their body mass index was 
≥ 30 kg/m2. In separate analyses, children under five years of age were 
classified with regard to wasting (low weight-for-height), stunting 
(low height-for-age), underweight (low weight-for-age) and over-
weight (high weight-for-height). These were based on z-scores for 

height and weight that were calculated in accordance with the World 
Health Organization child growth standards.6 Wasting, stunting 
and underweight were defined as two or more standard deviations 
below the median and overweight as two or more standard devia-
tions above the median of the reference population.12 Birth weight 
had been obtained through interviews with parents/guardians for 
children under two years of age. Low birth weight was defined 
as < 2500 g,13 which is a birth weight below the third percentile, 
according to the World Health Organization child growth standards.

Prevalence rates, with their respective confidence intervals, were 
estimated for each country at each point in time, using weight-
ing to account for aspects of the survey design, including cluster 
effects,14 in order to obtain nationally representative estimates of 
the population. For each indicator, temporal trends were plotted as 
line graphs using Microsoft Excel 2010, with one line per country. 
To facilitate graphical presentation of the data, the eligible coun-
tries were divided into four arbitrary groups as follows:
1. west (north): Burkina Faso, Mali, Senegal and Ivory Coast;
2. west (south): Ghana, Nigeria and Cameroon;
3. east (north): Kenya, Tanzania and Uganda; and
4. east (south): Malawi, Mozambique and Zimbabwe.

For trend analysis, estimated temporal trends were obtained 
for each outcome per country and for the group of 13 countries 
combined. Annual changes were estimated by means of linear 
regression using variance-weighted least squares of the values 
observed in each survey versus time elapsed from the first survey, 
using Stata, version 13.0. 

Overall temporal trends regarding the prevalence of the differ-
ent outcomes in the 13 countries were analyzed using a two-level 
hierarchical linear model. In this model, the country was the con-
textual variable, and both the intercept and the slope coefficient 
were treated as random variables. This analysis was also performed 
using Stata, version 13.0. Given the diversity of settings both among 
the countries included and among those not included in this study, 
we felt that treating these countries as random representatives of 
the sub-Saharan region was the best approach. Thus, this analy-
sis was performed without additional weighting for country size.

All analyses were based on publicly available data from national 
surveys. Ethical clearance was the responsibility of the institutions 
that administered those surveys.

RESULTS
The trends regarding the prevalence of obesity among women 
aged 15-49 years are shown in Table 1 and Figure 1, Panel A. 
A strong upward trend in obesity can be seen among women 
of childbearing age in most countries, especially in Cameroon, 
Ghana and Kenya, with increases of 0.55, 0.48 and 0.35 percent-
age points per year (pp/yr), respectively (P < 0.001). In recent 
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Table 1. Trend analysis regarding obesity among women 15-49 years 
of age and regarding overweight and stunting among children under 
five years of age in 13 sub-Saharan African countries

Country N Prev  
Last 
year

Change
P

pp/yr 95% CI

Obesity

Burkina Faso 3 0.031 2010 0.187 0.140-0.233 < 0.001

Cameroon 3 0.107 2011 0.550 0.454-0.646 < 0.001

Ivory Coast 3 0.066 2011 0.207 0.134-0.281 < 0.001

Ghana 5 0.153 2014 0.477 0.408-0.546 < 0.001

Malawi 3 0.040 2010 0.175 0.106-0.244 < 0.001

Mali 4 0.051 2012 0.246 0.201-0.291 < 0.001

Mozambique 3 0.042 2011 0.152 0.092-0.212 < 0.001

Nigeria 4 0.075 2013 0.118 0.042-0.194 0.002

Kenya 4 0.072 2008 0.347 0.273-0.422 < 0.001

Senegal 2 0.058 2010 -0.285 -0.582-0.011 0.059

Tanzania 3 0.062 2010 0.258 0.191-0.325 < 0.001

Uganda 4 0.042 2011 0.215 0.153-0.277 < 0.001

Zimbabwe 4 0.106 2010 0.240 0.158-0.323 < 0.001

Overweight among children

Burkina Faso 4 0.031 2010 0.088 0.024-0.152 0.007

Cameroon 3 0.082 2011 -0.441 -0.658-0.224 < 0.001

Ivory Coast 3 0.043 2011 -0.270 -0.404-0.136 < 0.001

Ghana 6 0.027 2014 -0.033 -0.091-0.026 0.275

Malawi 4 0.113 2010 0.069 -0.081-0.190 0.428

Mali 3 0.034 2012 0.020 -0.055-0.096 0.600

Mozambique 3 0.095 2011 0.132 -0.022-0.286 0.092

Nigeria 5 0.051 2013 -0.775 -0.881-0.669 < 0.001

Kenya 3 0.062 2008 -0.059 -0.145-0.027 0.176

Senegal 4 0.014 2014 -0.168 -0.270-0.067 0.001

Tanzania 4 0.064 2010 0.087 0.014-0.159 0.019

Uganda 4 0.051 2011 0.081 -0.159-0.003 0.041

Zimbabwe 5 0.050 2014 -0.507 -0.585-0.429 < 0.001

Stunting among children

Burkina Faso 4 0.346 2010 -0.622 -0.807-0.437 < 0.001

Cameroon 3 0.325 2011 -0.573 -0.924-0.222 0.001

Ivory Coast 3 0.297 2011 -0.235 -0.520-0.051 0.107

Ghana 9 0.188 2014 -0.922 -1.070-0.774 < 0.001

Malawi 4 0.471 2010 -0.574 -0.793-0.355 < 0.001

Mali 3 0.383 2012 -0.354 -0.592-0.116 0.004

Mozambique 3 0.426 2011 -0.565 -0.848-0.282 < 0.001

Nigeria 5 0.368 2013 -0.629 -0.848-0.411 < 0.001

Kenya 3 0.353 2008 -0.329 -0.512-0.145 < 0.001

Senegal 4 0.187 2014 -0.258 -0.554-0.039 0.089

Tanzania 4 0.420 2010 -0.544 -0.725-0.363 < 0.001

Uganda 4 0.334 2011 -0.740 -0.920-0.560 < 0.001

Zimbabwe 5 0.276 2014 -0.456 -0.602-0.310 < 0.001

N = total number of surveys; pp/yr = annual percentage point change in the 
indicator; CI = confidence interval. Prev = prevalence at the end of the series 
(most recent year).

surveys, the prevalence of obesity among these women ranged 
from 3% in Burkina Faso (in 2010) to 15% in Ghana (in 2014). 

Trends regarding the prevalence of overweight among chil-
dren under five years of age are also shown in Table 1 and in 
Figure 1, Panel B. Differences in trends between countries were 
evident: while some countries showed an increase in overweight 
among children under five, other countries showed a downward 
trend. Thus, there was no evident overall trend. High prevalence 
rates were observed in a few countries at the end of the series: 
8% in Cameroon (in 2011), 11% in Malawi (in 2009) and 10% in 
Mozambique (in 2011). 

A strong downward trend in stunting prevalence, frequently 
greater than 0.5 pp/yr, was observed in the sub-Saharan region 
(Table 1; Figure 1, Panel C). However, despite this downward 
trend, the prevalence rates for stunting were still high in most 
countries at the end of the series and were particularly notable in 
Nigeria, at 37% in 2013; Mali, at 38% in 2012; Tanzania, at 41% in 
2010; Malawi, at 47% in 2010; and Mozambique, at 42% in 2011.

The trends in the prevalence of wasting among children under 
five years of age are shown in Table 2 and Figure 2, Panel A. Most of 
the countries showed small downward changes, ranging from 
-0.01 to -0.31 pp/yr, indicating slight improvement. However, high 
prevalence rates were observed at the end of the series in some 
countries, most notably Nigeria (17%) and Burkina Faso (15%). 

Large trends with regard to underweight in children were 
observed in most countries in the sub-Saharan region, many 
decreasing more than -0.4 pp/yr (Table 2; Figure 2, Panel B). 
However, as with the above indicators, high rates of underweight 
were observed at the end of the series in some countries, with 
prevalence rates of more than 20% in Burkina Faso and Mali and 
almost 30% in Nigeria.

Regarding low birth weight (Table 2; Figure 2, Panel C), irreg-
ular annual variations characterized the trends. Some countries 
showed an upward trend, most notably Malawi and Senegal, with 
annual changes in this indicator of 0.1 and 0.2 pp/yr, respectively 
(P < 0.05). Prevalence rates of approximately 10% were common 
at the end of the series. 

Table 3 summarizes the results in terms of overall tendencies 
based on the multilevel linear models, including all 13 countries, 
studied as a group. Over the period from 1993 to 2014, an aver-
age increase in obesity of 0.3 pp/yr was observed among women 
(or 6 percentage points over 20 years; P < 0.001), while the preva-
lence of overweight among the under-five children remained almost 
unchanged (up by 0.11 pp/yr; P = 0.14). There were significant 
improvements in stunting (at a mean of −0.52 pp/yr; P < 0.001) and 
underweight (at a mean of −0.32 pp/yr; P < 0.001). However, the 
other indicators of undernutrition remained basically unchanged, 
such that the mean change of wasting was −0.11  pp/ yr; P = 0.09) 
and the mean change in low birth weight was −0.03 pp/yr; P = 0.30).
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Figure 1. Panel A. Trends in obesity among women 15-49 years of age in 13 sub-Saharan African countries. Panel B. Trends in overweight 
among children under five years of age in 13 sub-Saharan African countries.  Panel C. Trends in stunting among children under five years 
of age in 13 sub-Saharan African countries.

Continues...

Sources: demographic and health surveys (DHS) (http://www.measuredhs.com/aboutsurveys/dhs/star.cfm) and multiple indicator cluster surveys (MICS) 
(http://www.childinfo.org/).
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Figure 1. Continuation.
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A sensitivity analysis was performed within the evaluation of 
overall trends to investigate the effect of weighting the data so as 
to reflect the sizes of the different countries. The results were in the 
same direction and of similar magnitude, such that the increase 
in obesity among women was slightly lower (0.22 pp/yr), while 
the trend in childhood overweight was unchanged (0.11 pp/yr). 
The decline in stunting was slightly higher (−0.56 pp/yr), while the 
decrease in wasting was somewhat lower (−0.19 pp/yr). The decline 
in underweight was lower (−0.19 pp/yr) and not statistically sig-
nificant, while the decrease in low birth weight was slightly higher 
(−0.09 pp/yr) and statistically significant (P = 0.02).

DISCUSSION
In the present study, we describe a significant increase in the 
prevalence of obesity among sub-Saharan African women aged 
15-49 years, with a rise in absolute terms of 5.6 pp over 20 years. 
Additionally, considering countries with at least three surveys, we 
found marked differences in the degree of change between coun-
tries, from 2.5 pp in Nigeria to 7.0 pp in Cameroon. The preva-
lence of obesity reported for these women in the most recent sur-
veys in each country ranged from 3% to 15%.

Over the same period, the prevalence of overweight among 
children under five years of age lacked a clear overall trend, with 
an estimated average increase of only 2.0 pp over 20 years. In 

contrast, the prevalence of stunting decreased notably over the 
same period, on average by 10.3 pp. Despite this decline, the prev-
alence rates for stunting remained excessively high (15) (e.g. 47% 
and 42%, in Malawi and Mozambique, respectively). Despite the 
irregular trend in wasting, improvements were observed over time, 
as shown by the statistically significant downward trends in sev-
eral countries. The prevalence of underweight also decreased sig-
nificantly, down by an estimated mean of 6.5 pp over the 20-year 
period. Finally, favorable trends in birth weight were present in 
some countries, especially Kenya and Tanzania, despite the lack 
of improvement overall. 

Within this overall picture, our findings of obesity among 
women are consistent with those reported by others who inves-
tigated temporal trends in overweight among women and chil-
dren in low and middle-income countries using DHS. Jaacks et al. 
examined recent trends among women aged 19-49 years living in 
rural and urban areas in 33 low and middle-income countries16 
and showed that the prevalence of overweight increased signifi-
cantly in almost all countries. The increase has been most notably 
among urban women: 5 pp in Africa, 6 pp in the Americas and 
4 pp in Asia between 1990 and 2011.17 The increase in prevalence 
reported for Africa was close to that found in the present study 
(5.6%), in which we considered both rural and urban areas together. 
Although Jones-Smith et al.18 observed that the prevalence of being 
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overweight had a positive relationship with wealth and education, 
they noted that the rate of weight gain over time was frequently 
greater in groups of lower socioeconomic status. Razak et al.19 
reported that, while populations as a whole are gaining weight, the 
pattern of these gains is not uniform across the range of body mass 
indexes. The main increases were found to be concentrated in the 
overweight and obese parts of the spectrum, while there was fre-
quently little or no change in the underweight and normal-weight 
parts of the nutritional status distribution.

Focusing on children and adolescents (aged < 20) in devel-
oping countries, Ng et al.20 reported major increases in the prev-
alence of obesity. Thus, they suggested that once the first years of 
life have passed, many sub-Saharan African children manifest the 
result of their now obesogenic environment. 

Although our findings regarding overweight in children under 
five years of age did not show any major trend overall, the prevalence 
was quite heterogeneous across nations. Some countries already 
had significant proportions of overweight children at the end of 
the period studied, whereas in others the prevalence changed little 
over the last two decades. Additionally, low rates of overweight in 
early childhood did not prevent higher rates shortly thereafter, as 
the previously mentioned findings of Ng et al. showed. 

Although recent levels of stunting remain unacceptably high 
in most of the countries studied, the decline in stunting, which is 
a major cause of morbidity and mortality among children under 
five years of age,21-23 is a strong indicator that a transition in the 
nutritional status of under-five children is in course in sub-Sa-
haran Africa. 

The current data, within the context of the obesity pandemic 
and of recent trends in other developing nations,20 suggest that 
probable future improvements in indicators of childhood under-
nutrition in sub-Saharan Africa will be accompanied by progressive 
increases in childhood overweight and obesity in coming years. 
Moreover, the data suggest that high rates of overweight and obe-
sity among sub-Saharan African adolescents and adults within a 
few decades are quite likely, even among those whose childhood 
was marked by wasting and stunting. Additionally, these high rates 
will most likely soon be accompanied by high rates of obesity-re-
lated complications, especially diabetes. 

Additionally, studies have suggested that gestational diabe-
tes, which frequently accompanies obesity during pregnancy, also 
increases these risks.24 Pre-pregnancy obesity and gestational dia-
betes are major risk factors for large-for-gestational-age births,25,26 
and the risk of adult obesity is uniformly greater among those born 
with excess weight.27 This is notably so in the context of a rapid 
nutritional transition.28 Within the conceptual framework of the 
developmental origins of health and disease, several noncom-
municable diseases originate in the fetal period and during early 
life.27,29,30 These facts highlight how important it is for sub-Saharan 

Table 2. Trend analysis regarding wasting, underweight and birth 
weight among children under five years of age in 13 sub-Saharan 
African countries

N = total number of surveys; pp/yr = annual percentage point change in the 
indicator; CI = confidence interval. Prev.= prevalence at the end of the series (most 
recent year).

Country N Prev
Last 
year

Change
P

pp/yr 95% CI

Wasting among children

Burkina Faso 4 0.154 2010 -0.060 -0.217-0.097 0.454

Cameroon 3 0.056 2011 -0.132 -0.280-0.016 0.081

Ivory Coast 3 0.076 2011 0.078 -0.068-0.225 0.295

Ghana 6 0.047 2014 -0.290 -0.377-0.203 < 0.001

Malawi 4 0.399 2010 -0.289 -0.386-0.192 < 0.001

Mali 3 0.126 2012 0.045 -0.138-0.227 0.631

Mozambique 3 0.059 2011 0.084 -0.038-0.206 0.179

Nigeria 5 0.180 2013 0.343 0.211-0.475 < 0.001

Kenya 3 0.067 2008 -0.009 -0.096-0.078 0.840

Senegal 4 0.059 2014 -0.313 -0.488-0.138 < 0.001

Tanzania 4 0.048 2010 -0.218 -0.287-0.149 < 0.001

Uganda 4 0.047 2011 -0.079 -0.158-0.001 0.047

Zimbabwe 5 0.033 2014 -0.247 -0.311-0.183 < 0.001

Underweight among children

Burkina Faso 4 0.257 2010 -0.445 -0.631-0.260 < 0.001

Cameroon 3 0.146 2011 -0.092 -0.361-0.178 0.505

Ivory Coast 3 0.149 2011 -0.240 -0.474-0.007 0.043

Ghana 6 0.110 2014 -0.525 -0.649-0.400 < 0.001

Malawi 4 0.128 2010 -0.767 -0.930-0.604 < 0.001

Mali 3 0.255 2012 -0.347 -0.565-0.129 0.002

Mozambique 3 0.149 2011 -0.593 -0.801-0.385 < 0.001

Nigeria 5 0.287 2013 0.589 0.390-0.789 < 0.001

Kenya 3 0.161 2008 -0.212 -0.367-0.057 0.007

Senegal 4 0.126 2014 -0.152 -0.425-0.121 0.274

Tanzania 4 0.158 2010 -0.723 -0.858-0.589 < 0.001

Uganda 4 0.138 2011 -0.437 -0.572-0.301 < 0.001

Zimbabwe 5 0.112 2014 0.002 -0.088-0.093 0.958

Birth weight

Burkina Faso 4 0.139 2010 -0.138 -0.317-0.042 0.133

Cameroon 3 0.076 2011 -0.179 -0.362-0.004 0.055

Ivory Coast 3 0.142 2011 -0.122 -0.322-0.079 0.234

Ghana 6 0.095 2014 0.096 -0.057-0.250 0.220

Malawi 4 0.123 2010 0.135 0.012-0.258 0.032

Mali 3 0.155 2012 0.031 -0.228-0.291 0.813

Mozambique 3 0.141 2011 0.126 -0.101-0.353 0.277

Nigeria 5 0.081 2013 -0.071 -0.295-0.153 0.532

Kenya 3 0.056 2008 -0.194 -0.312-0.0753 0.001

Senegal 5 0.132 2014 0.173 0.042-0.305 0.010

Tanzania 4 0.069 2010 -0.241 -0.357-0.124 < 0.001

Uganda 4 0.102 2011 -0.047 -0.170-0.076 0.452

Zimbabwe 5 0.087 2014 -0.067 -0.179-0.045 0.239
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Figure 2. Panel A. Trends in wasting among children under five years of age in 13 sub-Saharan African countries. Panel B. Trends in 
underweight among children under five years of age in 13 sub-Saharan African countries. Panel C. Trends in low birth weight among 
children under five years of age in 13 sub-Saharan African countries.

Continues...

Sources: demographic and health surveys (DHS) (http://www.measuredhs.com/aboutsurveys/dhs/star.cfm) and multiple indicator cluster surveys (MICS) 
(http://www.childinfo.org/).
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Variable N pp/yr 95% CI P-value
Obesity, women 15-49 years 45 0.279 0.211-0.347 < 0.001
Overweight 51 0.101 -0.236-0.033 0.138
Stunting 51 -0.517 -0.685-0.350 < 0.001
Wasting 51 -0.107 -0.232-0.017 0.092
Underweight 51 -0.324 -0.462-0.186 < 0.001
Low birth weight 51 -0.032 -0.0908-0.028 0.296

Table 3. Trends in the nutritional indicators studied, in a summary 
analysis involving all 13 countries over the period 1993-2014

N = total number of surveys; pp/yr = annual percentage point change in the 
indicator; CI = confidence interval.

Figure 2. Continuation.
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women to maintain a healthy weight before and during pregnancy. 
They also highlight the importance of avoidance of later nutritional 
excess among sub-Saharans who previously suffered from under-
nutrition during fetal life and early infancy.

In sum, these findings suggest that the time has come for pub-
lic health officials in sub-Saharan African countries to implement 
policies for controlling obesity that include attention to women 
of childbearing age and young children. In global terms, over-
weight and obesity have already replaced undernutrition and infec-
tious diseases as the major cause of health-related problems in the 
21st century.31,32 There is little reason to believe that sub-Saharan 
Africa will not follow the pattern already established in most of the 
world’s other regions. In sub-Saharan Africa, women of childbear-
ing age are an important target population for efforts to improve 
the nutritional status of future generations, since they are the key 
to better nutrition during fetal life and, through breastfeeding, in 
early childhood. For children under five years of age, growth mon-
itoring and immunization campaigns can boost efforts to main-
tain balanced nutrition. Development of nutritional programs to 
provide better information to families about healthy eating and 
the importance of preventing noncommunicable diseases is also 
a key necessity.30,33  Policies to combat economic inequality and 
poverty, which are striking features of present-day Africa; to com-
bat obesogenic social changes, such as increasing advertising and 

availability of unhealthy foods and snacks to children; to encour-
age physical activity; to promote family farming; to support gen-
der equality; and to improve access to health care and education34 
will also be beneficial in this effort. The complex challenge for 
many transitioning African countries will be to simultaneously 
address childhood undernutrition, on the one hand, and excess 
weight, on the other.34 

Some limitations of our study merit comment. The group of 
13 countries analyzed is not fully representative of sub-Saharan 
Africa, since the countries were selected based on survey avail-
ability. Therefore, caution is needed when generalizing the results. 
However, it is noteworthy that many of the sub-Saharan African 
countries with the highest obesity rates (those located in the south) 
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were not included in our sample because they lacked a minimum 
number of surveys. Another limitation was our use of the body 
mass index to estimate cutoffs for overweight, given the widespread 
presence of stunting, because the progression to future overweight 
and obesity among children currently presenting stunting (a situ-
ation involving a large proportion of the children under five years 
of age in these countries) is less well understood. Nevertheless, we 
can highlight that one strength of our study was our use of avail-
able, high-quality data to summarize the current picture, thereby 
providing useful information for the public healthcare services of 
the countries involved. 

CONCLUSION
Our results demonstrate the presence of an epidemiologically 
significant upward trend in the prevalence of obesity among 
women of childbearing age in most of the sub-Saharan African 
countries included in this study. This change has been accom-
panied by heterogeneous, but on average relatively stable pres-
ence of overweight among children under five years of age and 
by significant reductions in the prevalence of chronic under-
nutrition. Given the context of the current obesity pandemic 
and the ongoing shift of disease burden to noncommunicable 
diseases in these countries, policymakers should place greater 
focus on interventions aiming to improve the nutritional sta-
tus of women of childbearing age and children during the first 
years of life in sub-Saharan Africa, not only to eradicate states 
of nutritional deficiency but also to prevent states of nutritional 
excess.

REFERENCES
1.  World Health Organization. Global action plan for the prevention and 

control of noncommunicable diseases 2013-2020. Geneva: WHO; 2013. 

Available from: http://www.who.int/nmh/events/ncd_action_plan/

en/. Accessed in 2018 (Jan 5).

2. World Health Organization. Global status report on noncommunicable 

diseases 2014. Geneva: WHO; 2014. Available from: http://www.who.int/

nmh/publications/ncd-status-report-2014/en/. Accessed in 2018 (Jan 5).

3. United Nations. General Assembly. Political Declaration of the High-

level Meeting of the General Assembly on the Prevention and Control 

of Non-Communicable Diseases. Geneva: UN; 2012. Available from: 

http://www.who.int/nmh/events/un_ncd_summit2011/political_

declaration_en.pdf?ua=1. Accessed in 2018 (Jan 5).

4. Duki Y, Naidoo DP. Relationship of Body Anthropometry with 

Cardiovascular Risk Factors in a Random Community Sample: The 

Phoenix Lifestyle Project. Metab Syndr Relat Disord. 2016;14(2):102-7. 

PMID: 26808094; doi: 10.1089/met.2015.0072.

5. Popkin BM. Synthesis and implications: China’s nutrition transition in 

the context of changes across other low- and middle-income countries. 

Obes Rev. 2014;15 Suppl 1:60-7. PMID: 24341759; doi: 10.1111/obr.12120. 

6. World Health Organization. The WHO Child Growth Standards. Geneva; 

WHO; 2010. Available from: http://www.who.int/childgrowth/standards/

en/. Accessed in 2017 (Aug 28).

7. United Nations News Service Section. Governments must act 

to reverse alarming rise in childhood obesity. UN News Service 

Section. 2016. Available from: http://www.un.org/apps/news/story.

asp?NewsID=53084#.WYJafYjyuM9. Accessed in 2017 (Aug 28).

8. International Food Policy Research Institute. From Promise to Impact: 

Ending Malnutrition by 2030. Washington: IFPRI; 2016. Available from: 

http://www.ifpri.org/publication/global-nutrition-report-2016-promise-

impact-ending-malnutrition-2030. Accessed in 2018 (Jan 5).

9. United States Agency International Development. Available Datasets. 

The DHS Program. 2017. Available from: http://dhsprogram.com/data/

available-datasets.cfm. Accessed in 2017 (Aug 28).

10. United Nations Children’s Fund. The state of the world’s children 2016: 

a fair chance for every child. New York: UNICEF; 2016. Available from: 

https://www.unicef.org/publications/files/UNICEF_SOWC_2016.pdf. 

Accessed in 2018 (Jan 5).

11. United States Agency International Development. Survey Organization 

Manual for Demographic and Health Surveys. MEASURE DHS. Calverton: 

ICF International; 2012. Available from: https://dhsprogram.com/pubs/

pdf/DHSM10/DHS6_Survey_Org_Manual_7Dec2012_DHSM10.pdf. 

Accessed in 2018 (Jan 5).

12. World Health Organization. WHO Global Database on Child Growth 

and Malnutrition. WHO; 2017. Available from: http://www.who.int/

nutgrowthdb/en/. Accessed in 2017 (Aug 2).

13. World Health Organization. WHO Child Growth Standards: Length/

height-for-age, weight-for-age, weight-for-length, weight-for-height 

and body mass index-for-age: Methods and development. Geneva: 

WHO; 2006. ISBN 92 4 154693 X.

14. Restrepo-Méndez MC, Barros AJ, Requejo J, et al. Progress in reducing 

inequalities in reproductive, maternal, newborn, and child health in 

Latin America and the Caribbean: an unfinished agenda. Rev Panam 

Salud Publica. 2015;38(1):9-16. PMID: 26506316.

15. Nutrition Landscape Information System (NLIS). Country Profile 

Indicators: Interpretation Guide. Geneva: WHO; 2010. ISBN: 978 92 4 

159995 5.

16. Jaacks LM, Slining MM, Popkin BM. Recent underweight and overweight 

trends by rural-urban residence among women in low- and middle-

income countries. J Nutr. 2015;145(2):352-7. PMID: 25644358; doi: 

10.3945/jn.114.203562.

17. World Health Organization. Controlling the global obesity epidemic. 

Geneva: WHO; 2007. Available from: http://www.who.int/nutrition/

topics/obesity/en/. Accessed in 2017 (Aug 28).

18. Jones-Smith JC, Gordon-Larsen P, Siddiqi A, Popkin BM. Is the burden 

of overweight shifting to the poor across the globe? Time trends 

among women in 39 low- and middle-income countries (1991-2008). 

Int J Obes (Lond). 2012;36(8):1114-20. PMID: 21912397; doi: 10.1038/

ijo.2011.179.



Temporal trends in the nutritional status of women and children under five years of age in sub-Saharan African countries: ecological study | ORIGINAL ARTICLE

Sao Paulo Med J. 2018;136(5):454-463     463

19. Razak F, Corsi DJ, Subramanian SV. Change in the body mass index 

distribution for women: analysis of surveys from 37 low- and 

middle-income countries. PLoS Med. 2013;10(1):e1001367. PMID: 

23335861; doi: 10.1371/journal.pmed.1001367.

20. Ng M, Fleming T, Robinson M, et al. Global, regional, and national 

prevalence of overweight and obesity in children and adults during 

1980–2013: a systematic analysis for the Global Burden of Disease Study 

2013. Lancet. 2014;384(9945):766-81. PMID: 24880830; doi: 10.1016/

S0140-6736(14)60460-8.

21. Adair LS, Fall CH, Osmond C, et al. Associations of linear growth and 

relative weight gain during early life with adult health and human 

capital in countries of low and middle income: findings from five birth 

cohort studies. Lancet. 2013;382(9891):525-34. PMID: 23541370; doi: 

10.1016/S0140-6736(13)60103-8.

22. Black RE, Victora CG, Walker SP, et al. Maternal and child undernutrition 

and overweight in low-income and middle-income countries.  

Lancet. 2013;382(9890):427-51. PMID: 23746772; doi: 10.1016/S0140-

6736(13)60937-X.

23. Olofin I, McDonald CM, Ezzati M, et al. Associations of suboptimal 

growth with all-cause and cause-specific mortality in children under 

five years: a pooled analysis of ten prospective studies. PLoS One. 

2013;8(5):e64636. PMID: 23734210; doi: 10.1371/journal.pone.0064636.

24. Clausen TD, Mathiesen ER, Hansen T, et al. High prevalence of type 

2 diabetes and pre-diabetes in adult offspring of women with 

gestational diabetes mellitus or type 1 diabetes: the role of intrauterine 

hyperglycemia. Diabetes Care. 2008;31(2):340-6. PMID: 18000174; doi: 

10.2337/dc07-1596.

25. Liu P, Xu L, Wang Y, et al. Association between perinatal outcomes 

and maternal pre-pregnancy body mass index. Obes Rev. 

2016;17(11):1091-102. PMID: 27536879; doi: 10.1111/obr.12455.

26. Farrar D, Simmonds M, Bryant M, et al. Hyperglycaemia and risk of 

adverse perinatal outcomes: systematic review and meta-analysis. 

BMJ. 2016;354:i4694. PMID: 27624087; doi: 10.1136/bmj.i4694.

27. Fraser A, Lawlor DA. Long-term health outcomes in offspring born to 

women with diabetes in pregnancy. Curr Diab Rep. 2014;14(5):489. 

PMID: 24664798; doi: 10.1007/s11892-014-0489-x.

28. Rockenbach G, Luft VC, Mueller NT, et al. Sex-specific associations of 

birth weight with measures of adiposity in mid-to-late adulthood: 

the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). Int 

J Obes (Lond). 2016;40(8):1286-91. PMID: 27121250; doi: 10.1038/

ijo.2016.76.

29. Hult M, Tornhammar P, Ueda P, et  al. Hypertension, diabetes 

and overweight: looming legacies of the Biafran famine. PloS 

One. 2010;5(10):e13582. PMID: 21042579; doi: 10.1371/journal.

pone.0013582.

30. Chavey A, Ah Kioon M-D, Bailbé D, Movassat J, Portha B. Maternal 

diabetes, programming of beta-cell disorders and intergenerational risk 

of type 2 diabetes. Diabetes Metab. 2014;40(5):323-30. PMID: 24948417; 

doi: 10.1016/j.diabet.2014.02.003.

31. GBD 2015 Risk Factors Collaborators. Global, regional, and national 

comparative risk assessment of 79 behavioural, environmental and 

occupational, and metabolic risks or clusters of risks, 1990–2015: 

a systematic analysis for the Global Burden of Disease Study 2015. 

Lancet. 2016;388(10053):1659-724. PMID: 27733284; doi: 10.1016/

S0140-6736(16)31679-8.

32. United Nations Children’s Fund, World Health Organization, World Bank 

Group. Levels and trends in child malnutrition: key findings of the 2015 

edition. New York: UNICEF; 2015. Available from: http://www.who.int/

nutgrowthdb/jme_brochure2015.pdf. Accessed in 2018 (Jan 5).

33. Hawkes C, Smith TG, Jewell J, et al. Smart food policies for obesity 

prevention. Lancet. 2015;385(9985):2410-21. PMID: 25703109; doi: 

10.1016/S0140-6736(14)61745-1.

34. Norris SA, Wrottesley S, Mohamed RS, Micklesfield LK. Africa in transition: 

growth trends in children and implications for nutrition. Ann Nutr 

Metab. 2014;64 Suppl 2:8-13. PMID: 25341869; doi: 10.1159/000365122.

Sources of funding: Personal financial support: JBH received a doctoral 

fellowship grant from Coordenação de Aperfeiçoamento de Pessoal de 

Nível Superior (CAPES) and BBD received a research productivity bursary 

from Conselho Nacional de Desenvolvimento Científico e Tecnológico 

(CNPq), procedural no. 308521/2010-2. The project received support 

from a ProAfrica grant from CNPq, procedural no. 490557/2008-2, and 

additional support from Instituto de Avaliação de Tecnologias em Saúde 

(IATS), procedural nos. CNPq 573826/2008-0 and 465518/2014-1

Conflicts of interest: None

Date of first submission: August 27, 2017

Last received: November 5, 2017

Accepted: November 26, 2017

Address for correspondence:

Camila Giugliani

Programa de Pós-Graduação em Epidemiologia, Universidade Federal do 

Rio Grande do Sul (UFRGS)

Rua Ramiro Barcelos, 2.400

Porto Alegre (RS) — Brasil

CEP 90035-003

Tel. (+55 51) 3308-5620 

Fax. (+55 51) 3308-5621

E-mail: giugli@hotmail.com

© 2018 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.



464     Sao Paulo Med J. 2018;136(5):464-71

ORIGINAL ARTICLE DOI: 10.1590/1516-3180.0220190918

Comparison of health-related quality of life between 
patients with different metatarsalgia types and matched 
healthy controls: a cross-sectional analysis
Natalia Tovaruela-CarriónI, Daniel López-LópezII, Marta Elena Losa-IglesiasIII, Verónica Álvarez-RuízIV, Gemma Melero-GonzálezV, 
César Calvo-LoboVI, Ricardo Becerro-de Bengoa-VallejoVII 

Clinic of Podiatric Medicine and Surgery, Ferrol, Spain

INTRODUCTION
One of the most common forms of soreness of the feet is metatarsalgia. It is defined as acute 
or chronic pain in one or more metatarsophalangeal joints.1-6 This condition may be char-
acterized as one of the most frequent symptoms in subjects with foot problems. Its preva-
lence in the general population is 10% and this may increase up to 50%-95% in older adults. 
Metatarsalgia can be considered to be the most frequent cause of foot pain in middle-aged 
women, accounting for approximately 85% of foot pain in that population.7-9  Up to 80% of 
the population may develop some kind of soreness in the metatarsal region over their life-
times.10 Prevalence of 10% was reported in one population, with predominance in females.11 
Foot soreness may affect approximately one-third of community-dwelling older adults.12 In a 
prospective cohort study among adults aged 50 years and over, the incidence of disabling foot 
soreness was found to reach 8.1% after a three-year follow-up and it increased with increas-
ing age.13

Forefoot pain or metatarsalgia is a frequent symptom secondary to various conditions. 
Thus, knowledge of anatomical pathology in this area needs to be improved in order to achieve 
better differentiation regarding these processes.9 Metatarsalgia may not be limited only to pain 
in the foot sole: it may also be dorsal, lateral or medial, or be in a combination of these three 
regions. The local soreness may be accompanied by hyperkeratosis, helomas, claw or hammer 
toe deformities or subluxation of the metatarsophalangeal joints, or may be attributed to iatro-
genic surgery.2,14 Mechanical metatarsalgia produces pain in the forefoot accompanied by plan-
tar hyperkeratosis because of the key role of the metatarsal heads.15
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ABSTRACT
BACKGROUND: Metatarsalgia can be considered to be a common complaint in clinical practice. The aim 
of this study was to compare quality of life (QoL) between participants with different metatarsalgia types 
and matched-paired healthy controls.
DESIGN AND SETTING: A cross-sectional analysis on a sample of 124 participants of median age ± inter-
quartile range of 55 ± 22 years was carried out in the University Clinic of Podiatric Medicine and Surgery, 
Ferrol, Spain. They presented primary (n = 31), secondary (n = 31) or iatrogenic (n = 31) metatarsalgia, or 
were matched-paired healthy controls (n = 31).
METHODS: Self-reported domain scores were obtained using the Foot Health Status Questionnaire 
(FHSQ) and were compared between the participants with metatarsalgia and between these and the 
healthy controls. 
RESULTS:  Statistically significant differences were shown in all FHSQ domains (P ≤ 0.001). Post-hoc anal-
yses showed statistically significant differences (P < 0.05) between the metatarsalgia types in relation to 
the matched healthy control group, such that the participants with metatarsalgia presented impaired 
foot-specific and general health-related QoL (lower FHSQ scores). 
CONCLUSION: This study demonstrated that presence of metatarsalgia had a negative impact on foot 
health-related QoL. Foot-specific health and general health were poorer among patients with metatarsal-
gia, especially among those with secondary and iatrogenic metatarsalgia, in comparison with matched 
healthy controls.
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Regarding the pathophysiology and treatment of metatar-
salgia, this condition should be understood as secondary to ana-
tomical and biomechanical alterations.15 Its origins may be varied, 
and some causes (e.g. rheumatoid arthritis) may be very complex. 
A wide degree of variability regarding the possible causal factors 
of metatarsalgia has been reported. Nevertheless, gait and pos-
ture biomechanics, along with foot and ankle deformities, may be 
considered to be key factors.16,17 Metatarsalgia may be secondary 
to damage (mechanical or of other origin) to anatomical struc-
tures surrounding the joint (capsule, ligaments, vessels, bone, 
cartilage, nerves, tendons, bursa, subcutaneous tissue or skin).1-6 
Metatarsalgia may be secondary to three groups of etiological fac-
tors: general diseases (i.e. inflammatory, metabolic, neurological 
or congenital conditions); anatomical and functional alterations 
(i.e. mechanical, static or propulsion factors); and iatrogenic or 
traumatic factors.18 Local bone and joint deformities, metabolic 
conditions, neuropathies and autoimmune conditions seem to be 
associated with metatarsalgia. However, the most significant asso-
ciations are probably bipedal biomechanical alterations, inappro-
priate footwear use, repeated trauma and non-walking habits.9

This major health problem seems to be more frequent among 
females (85% of the population affected). Gout or rheumatoid 
arthritis may generate metatarsalgia, and this involves the distal 
metatarsophalangeal and interphalangeal joints.9 The soreness 
may be located in the metatarsal region of the forefoot and may 
increase through plantar pressure during standing and walking. 
Biomechanical alterations secondary to use of inappropriate foot-
wear or deformities (e.g. hallux rigidus) may produce metatarsal-
gia in which the pain seems to be transmitted laterally because of 
load-shifting from the hallux to the smaller toes.19 The point at 
which metatarsalgia is generated is a key factor in understand-
ing its cause. 

Various classifications for metatarsalgia have been described in 
the literature.2,20 Primary metatarsalgia consists of first-ray hyper-
mobility or metatarsal plantar flexion, prominent metatarsal heads 
(i.e. due to arthritis, tumors, infection or congenital or hereditary 
conditions), metatarsal length discrepancy and equinus condition 
(i.e. high-arched feet with contracture of the triceps surae muscles). 
Secondary metatarsalgia consists of metabolic disorders (e.g. gout), 
systemic conditions (e.g. rheumatoid arthritis or metatarsal phalan-
geal joints), trauma, neurological conditions (e.g. Morton’s neuroma 
or tarsal tunnel syndrome) and Freiberg disease. Iatrogenic metatar-
salgia results from failure of surgical treatment for hallux abducto 
valgus consisting of arthrodesis of the first metatarsophalangeal 
joint, metatarsal osteotomy and shortened second ray.

A risk of falls and a decrease in physical activity may appear 
secondarily to foot pain, and these may promote a reduction in 
the quality of life (QoL).21,22 Reduction in physical activity has 
been reported to increase mortality.23 Regular daily walking may 

be healthy and may lead to a longer life.24 In addition, use of inad-
equate footwear may be very frequent among older adults, and 
this is highly related to forefoot deformities such as hallux valgus 
or hammer or claw toes.25 An increase in plantar pressure under 
the metatarsal heads may occur secondarily to these deformities, 
thus generating metatarsalgia.26 The risk of falls was shown to be 
higher among adults with foot soreness or toe deformities.27,28 
Therefore, early comprehensive podiatric intervention should be 
recommended in order to prevent falls among older adults with 
disabling foot soreness.29

We hypothesized that increasing degrees of severity of meta-
tarsalgia will decrease the QoL of patients who suffer from this 
condition.

OBJECTIVE
The aim of this study was to compare the impacts of various 
degrees of metatarsalgia on quality of life relating to foot health, 
in a sample of patients with metatarsalgia and in healthy control 
subjects. 

METHODS 

Design and sample
A cross-sectional analysis was carried out from September 2015 
to April 2016 at a clinic of podiatric medicine and surgery in 
the city of Ferrol, in the province of A Coruña, Spain, to study 
quality of life among subjects with metatarsalgia. All consecutive 
patients with foot pain who were seen at this clinic during this 
period were invited to participate in this study. Non-probabilistic 
convenience sampling was used in order to recruit participants, 
and the ages of these subjects ranged from 20 to 87 years. 
All  subjects were required to be able to walk independently 
without an assistive device. 

The following subjects were excluded: people with immune-com-
prised treatment, neurological conditions, lack of autonomy in daily 
activities or cognitive impairment (as determined using the Short 
Portable Mental Status Questionnaire, with scores < 7); and par-
ticipants who declined to sign the consent form.

Sample size calculation
The sample size calculation was carried out by means of the one-
way analysis of variance F test (fixed effects-omnibus ANOVA) 
using the G*Power 3.1.9.2 software. It was based on the gen-
eral health domain of the FHSQ30 of a pilot study (n = 60 par-
ticipants) with four groups, taking the mean: 15  patients with 
primary metatarsalgia (72.00 points), 15 patients with secondary 
metatarsalgia (57.33 points), 15 patients with iatrogenic meta-
tarsalgia (59.33 points) and 15 matched-paired healthy controls 
(79.33 points). The total standard deviation (SD) within each 
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group was 25.86 points. An effect size of 0.35, an α error prob-
ability of 0.05 and a power (1-β error probability) of 0.90 were 
used for the sample size calculation. Therefore, the total size of 
the sample was determined to be a minimum of 120 participants, 
i.e. 30 for each group. In the end, a total sample of 124 partici-
pants, i.e. 21 per group, was included in this study.

Procedures 
A single podiatrist researcher carried out all measurements. 
Height and weight were measured and body mass index (BMI) 
was calculated. The degree of metatarsalgia was established 
through a foot examination that was conducted in accordance 
with the classification proposed by Espinosa et al. In this, three 
kinds of metatarsalgia (primary, secondary and iatrogenic) are 
defined by using the mini-Lachman test to evaluate the integrity 
of the toe plantar plate at the metatarsophalangeal joint.20 

Primary metatarsalgia may be secondary to mild translation, 
signifying that the plantar plate is intact. Secondary metatarsalgia 
may appear when the plantar plate is torn or attenuated second-
ary to reducible dislocation of the joint that may occur when mild 
force is exerted.31 Iatrogenic metatarsalgia may be diagnosed as an 
occurrence secondary to the past medical history. Patients without 
metatarsalgia and showing integrity of the toe plantar plate at the 
metatarsophalangeal joint, without signs or symptoms related with 
this condition, were included as controls, following the classifica-
tion proposed by Espinosa et al.20 These controls were recruited 
if they had sociodemographic characteristics that were similar to 
those of the case groups.

The study subjects self-reported their conditions using the Foot 
Health Status Questionnaire (FHSQ). This questionnaire regard-
ing health-related QoL is intended specifically for the foot and has 
been recognized as a validated tool that has been translated into 
Spanish.29,32,33 Both foot-specific and general health-related QoL 
have been evaluated using the FHSQ (version 1.03),33 which con-
sists of three main sections. 

Section 1 of FHSQ consists of 13 items reflecting four foot 
health-related domains: foot pain; foot function; footwear; and 
general foot health. This section has shown a high degree of con-
tent, criterion and construct validity (Cronbach α = 0.89-0.95) and 
high retest reliability (intraclass correlation coefficient = 0.74-0.92)22 
and has been determined to be the most appropriate measurement 
of health-related QoL for patients with chronic plantar heel pain.34 
Each domain has a specific number of questions, of which four refer 
to pain, four to function, three to footwear and two to general foot 
health. The pain and function evaluations are based on physical 
phenomena. Footwear assessment includes practical issues relat-
ing to shoe availability and comfort, and the perception of gen-
eral foot health is based on patients’ self-assessment of the state of 
their feet. Several possible answers are presented on a Likert-type 

ordinal scale. The scale descriptors vary for each domain, and the 
participant determines only one response as the most appropriate. 
The questionnaire does not provide any overall score but, rather, 
it generates a score for each domain. The responses are analyzed 
using computer software (FHSQ, version 1.03) and the scores range 
from 0 to 100. A score of 0 represents the worst health-related QoL 
state for the foot and 100 indicates the best possible health-related 
QoL state for the foot. In addition, the software provides graphical 
illustrations of the outcomes.

Section 2 includes items that reflect four general health-related 
domains: general health, physical activity, social capacity and vigor. 
The domains and items in this section are largely adapted from 
the short form-36 (SF-36) survey,34 which has been validated (the 
Cronbach α ranges from 0.89 to 0.95), with high retest reliability 
(the intraclass correlation coefficient ranges from 0.74 to 0.92) for 
the Spanish version.29,35 

Section 3 collects data on socioeconomic status, comorbidities, 
service utilization, satisfaction and medical records. 

Ethical considerations
The Research Ethics Committee of the University of Coruña, 
Spain, approved this study, under registration number C.E.I. 
01/2015, with application date March 6, 2015. All the patients 
participated voluntarily and gave their consent in written form. 
The ethical standards for human research and the Declaration 
of Helsinki (World Medical Association) and rules from other 
appropriate national/institutional organizations were respected.

Statistical analysis
Descriptive analysis on the variables included in the study and 
comparisons between patients with primary, secondary and iat-
rogenic metatarsalgia and between these and matched healthy 
controls were made in accordance with the sample size calcu-
lation. The Shapiro-Wilk test was performed to determine the 
distribution of the variables. Categorical data appeared as fre-
quencies and percentages and between-group comparisons were 
analyzed using the chi-square (χ2) test. Parametric quantitative 
data were analyzed using means and standard deviations (SD) 
and the range (maximum and minimum values). Between-group 
comparisons were analyzed using one-way analysis of variance 
(ANOVA). Non-parametric quantitative data, including medi-
ans, interquartile ranges (IR) and ranges (maximum and mini-
mum values), along with between-group comparisons, were ana-
lyzed using the Kruskal-Wallis test. Because all FHSQ domains 
presented nonparametric data, the Kruskal-Wallis test was com-
plemented by means of the Wilcoxon test, with adjustment using 
Bonferroni’s correction in order to determine any post-hoc dif-
ferences. The IBM SPSS 22.0 statistics package was used for the 
analyses on the data. FHSQ version 1.03 was used to obtain QoL 
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scores relating to foot health. In all the analyses, P < 0.05 (with a 
95% confidence interval) was considered statistically significant, 
unless otherwise stated.

RESULTS
A total sample of 124 people between 20 and 87 years of age 
completed the study. The sample included 76 women (61.3%) 
and 48 men (38.7%). Table 1 shows that the patients’ clinical and 
sociodemographic characteristics were homogenous, given that 
there were no statistically significant differences (P > 0.05). 

In the control group, there were 31 study participants. In the 
metatarsalgia group, there were 93 study participants, with 31 par-
ticipants in each group (primary, secondary and iatrogenic meta-
tarsalgia). The results from comparisons between the FHSQ scores 
according to the degree of metatarsalgia and between these groups 
and matched controls are shown in Table 2. Section One of the 
FHSQ showed statistically significant differences (P < 0.001) for 
the four foot-specific domains:
1. pain;
2. function;
3. health; and
4. footwear.

Sociodemographic 
characteristics

Control group
n = 31

Primary metatarsalgia
n = 31

Secondary metatarsalgia  
n = 31

Iatrogenic metatarsalgia 
n = 31

P-value

Age (years) 41.00 ± 30.00 (20-80) 58.00 ± 15.00 (30-65) 59.00 ± 14.00 (20-82) 55.00 ± 12.00 (25-87) 0.051†

Weight (kg) 72.00 ± 12.00 (56-100) 72.00 ± 17.00 (50-110) 74.00 ± 18.00 (50-110) 72.00 ± 11.00 (58-100) 0.656†

Height (cm) 169.71 ± 6.62 (155-180) 166.97 ± 7.96 (151-182) 168.29 ± 8.89 (150-183) 166.35 ± 7.51 (155-190) 0.338*
BMI (kg/cm2) 24.70 ± 3.20 (20-80) 25.00 ± 5.70 (20-44) 25.70 ± 6.60 (19-39) 24.70 ± 3.20 (19-41) 0.439†

Sex
Male 14 (11.3%) 9 (7.3%) 14 (11.3%) 11 (8.9%)

0.485‡

Female 17 (13.7%) 22 (17.7%) 17 (13.7%) 20 (16.1%)

Professional 
activity

Student 2 (1.6%) 0 (0%) 1 (0.8%) 1 (0.8%)

0.276‡

Freelance 4 (3.2%) 1 (0.8%) 2 (1.6%) 1 (0.8%)

Employed 14 (11.3%) 12 (9.7%) 6 (4.8%) 12 (9.7%)
Unemployed 3 (2.4%) 11 (8.9%) 11 (8.9%) 9 (7.3%)

Retired 8 (6.5%) 7 (5.6%) 11 (8.9) 8 (6.5%)

Study level

I. primary 5 (4%) 8 (6.5%) 6 (6.5%) 6 (4.8%)

0.912‡

C. primary 6 (4.8%) 7 (5.6%) 8 (6.5%) 7 (5.6%)
Secondary 8 (6.5%) 11 (8.9%) 8 (6.5%) 9 (7.3%)

Degree 9 (7.3%) 4 (3.2%) 5 (4%) 7 (5.6%)
H. Degree 3 (2.4%) 1 (0.8%) 4 (3.2%) 2 (1.6%)

Civil status

Single 3 (2.4%) 2 (1.6%) 2 (1.6%) 1 (0.8%)

0.089‡

Divorced 2 (1.6%) 3 (4.4%) 1 (0.8%) 4 (5.2%)
Widowed 2 (1.6%) 2 (1.6%) 5 (4%) 7 (5.6%)

Couple 4 (3.2%) 1 (0.8%) 1 (0.8%) 7 (5.6%)
Married 20 (16.1%) 23 (18.5%) 22 (17.7%) 12 (9.7%)

BMI = body mass index; C = complete; I = incomplete; H = higher.
*Mean ± standard deviation (SD), range (min–max) and one-way analysis of variance (ANOVA) were used.
†Median ± interquartile range (IR), range (min–max) and Kruskal-Wallis test were used.
‡Frequency, percentage (%) and chi-square test (χ2) were used.

Table 1.  Sociodemographic characteristics of patients with primary, secondary and iatrogenic metatarsalgia and matched healthy controls

Post-hoc analyses showed statistically significant differences 
(P < 0.05) between all metatarsalgia types with regard to the matched 
healthy control group, for foot pain and footwear; and also between 
the secondary and iatrogenic metatarsalgia types with regard to 
the matched healthy control group for foot function and general 
foot health, thus showing impaired foot-specific health-related 
quality of life (lower FHSQ scores).

Section Two of the FHSQ provided statistically signif-
icant differences (P ≤ 0.001) for the four overall wellbeing 
domains:
1. overall health;
2. physical function;
3. social capacity; and
4. vigor.

Post-hoc analyses showed statistically significant differences 
(P < 0.05) between the secondary and iatrogenic metatarsalgia 
types with regard to the matched healthy control group, thus 
showing impaired general health-related quality of life (lower 
FHSQ scores).

The rest of the comparisons did not show any statistically sig-
nificant differences (P > 0.05).
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FHSQ = Foot Health Status Questionnaire Survey; IR = interquartile range; vs = versus. *Statistically significant at P-value < 0.05 adjusted using Bonferroni’s 
correction. **Statistically significant at P-value < 0.01 adjusted using Bonferroni’s correction. †Statistically significant at P-value < 0.001 adjusted using 
Bonferroni’s correction.

Table 2. Comparisons of FHSQ scores between patients with primary, secondary and iatrogenic metatarsalgia and matched healthy controls

Control (C) group
Median (IR)

n =31

Primary (P) 
metatarsalgia group

Median (IR)
n = 31

Secondary (S) 
metatarsalgia group

Median (IR)
n = 31

Iatrogenic (I)
metatarsalgia group

Median (IR)
n = 31

Kruskal-
Wallis 

P-value

Paired group 
comparison 

Wilcoxon 
P-value

Foot pain 
90.62 ± 21.88
(29.38-100)

72.50 ± 39.38
(10.63-100)

43.75 ± 47.50
(0-100)

54.37 ± 56.25
(0-100)

< 0.001

1. P vs C**
2. S vs C†

3. I vs C†

4. S vs P
5. I vs P
6. I vs S

Foot function 
100.0 ± 12.50

(25-100)
81.25 ± 43.75

(6.25-100)
56.25 ± 50.00

(0-100)
68.75 ± 56.25

(0-100)
< 0.001

1. P vs C
2. S vs C†

3. I vs C**
4. S vs P
5. I vs P
6. I vs S

Footwear
75.00 ± 50.00

(25-100)
50.00 ± 50.00

(0-100)
50.00 ± 33.33

(0-100)
50.00 ± 41.67

(0-100)
< 0.001

1. P vs C*
2. S vs C**
3. I vs C**
4. S vs P
5. I vs P
6. I vs S

General foot health
79.67 ± 20.00

(25-100)
60.00 ± 60.00
(12.50-100)

42.50 ± 35.00
(0-100)

85.00 ± 20.00
(25-100)

< 0.001

1. P vs C*
2. S vs C†

3. I vs C**
4. S vs P
5. I vs P
6. I vs S

General health
100.0 ± 30.00

(40-100)
80.00 ± 40.00

(10-100)
50.00 ± 40.00 

(0-100)
70.00 ± 40.00

(0-100)
< 0.001

1. P vs C
2. S vs C†

3. I vs C†

4. S vs P
5. I vs P
6. I vs S

Physical activity 
100.0 ± 11.11
(38.89-100)

88.88 ± 33.33
(38.89-100)

66.66 ± 27.78
(11.11-100)

83.33 ± 33.33
(5.56-100)

0.001

1. P vs C
2. S vs C†

3. I vs C*
4. S vs P
5. I vs P
6. I vs S

Social capacity
100.0 ± 00.00

(50-100)
87.50 ± 25.00
(37.50-100)

75.00 ± 50.00
(25-100)

87.50 ± 50.00
(12.50-100)

0.001

1. P vs C
2. S vs C**
3. I vs C*
4. S vs P
5. I vs P
6. I vs S

Vigor
75.00 ± 25.00

(50-100)
62.50 ± 31.25
(12.50-100)

50.00 ± 18.75
(25-100)

56.25 ± 18.75
(25-100)

< 0.001

1. P vs C
2. S vs C†

3. I vs C*
4. S vs P
5. I vs P
6. I vs S
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DISCUSSION
The main aim of this study was to assess the impact of different 
degrees of metatarsalgia on health-related QoL in a sample 
of patients with such conditions, compared with a healthy 
control group. Proper foot health may be essential, and 75% of 
adults complain of foot soreness in association with significant 
foot problems, with evidence of arthritic changes on X-rays.36 
Falls  may be common among older adults, with consequences 
such as major threats to their health, along with higher costs and 
economic burdens for healthcare services. Foot problems have 
been identified as risk factors for falls, and painful feet may be 
associated with increased risk of falls and decreased mobility 
and QoL.37 Despite this, the role of physical rehabilitation in 
fall prevention programs may be negligible,38 and supporting 
evidence for this practice in relation to metatarsalgia is scarce. 
Menz and Lord reported that older adults with foot pain and 
plantar hyperkeratosis showed worse balance and functional 
ability than those with other foot problems and no soreness.39 

Numerous studies have addressed the issue of metatarsalgia, 
regarding its clinical features and treatment.40-42 Nevertheless, there 
has been no research evaluating the impact of metatarsalgia on 
patients’ QoL. Gines et al. assessed QoL among patients with hal-
lux valgus and, additionally, compared these findings with results 
from patients who suffered from hallux valgus and metatarsalgia 
in order to state which of these two groups showed worse QoL.42 
Because of the lack of epidemiological data regarding metatar-
salgia, it is difficult to estimate the influence that this condition 
has on foot health-related QoL among participants with different 
kinds of metatarsalgia. The results from the present study con-
firmed that subjects with metatarsalgia presented lower scores in 
all dimensions relating to footwear, general foot health, foot pain, 
foot function, vigor, physical activity, social capacity and general 
health, in comparison with the healthy control group. From a 
physical rehabilitation point of view, it is important to under-
stand the results from this study in order to develop healthcare 
programs for promoting foot health according to the degree of 
these patients’ metatarsalgia. 

We did not find any reports in the literature evaluating the 
impact of metatarsalgia on QoL. It would be beneficial to estab-
lish the extent to which metatarsalgia may affect general health 
and foot health. This would be useful prior to formulating a phys-
ical rehabilitation program, in order to determine the effective-
ness of physical rehabilitation programs and the benefits that are 
obtained secondarily to them. In this manner, the impact on QoL, 
from before to after the program, can be compared. Painful feet 
may limit functional ability and mobility among patients, and 
rehabilitation nurses need to be aware of these factors in order 
to develop rehabilitation programs. Soreness secondary to meta-
tarsalgia may be reduced through debridement using a scalpel, 

which may additionally improve functional ability and should be 
considered to be a key factor in implementing a multidisciplinary 
approach for fall prevention. 

Podiatrists, physical therapists and physicians, in collabora-
tion with a multidisciplinary rehabilitative nursing program, may 
develop an environment in which knowledge about foot mechan-
ics and footwear can be improved, so as to prevent improper con-
ditions and improve patients’ health-related QoL. 

Regarding metatarsal pain management, physical rehabilita-
tion may teach foot pain management skills and help patients to 
achieve better adherence to treatment and acquire more effective 
coping mechanisms. In this manner, the negative effects from foot 
pain can be minimized. Thus, nurses may have the responsibility 
to manage foot care and improve patients’ QoL.

The impact of our results may be difficult to compare with that 
of other studies due to differences regarding criteria and method-
ological variations. To the authors’ knowledge, there are no other 
reports in the literature regarding QoL and foot health among par-
ticipants with different degrees of metatarsalgia. Nevertheless, there 
are various limitations to the present study that need to be acknowl-
edged. First, a larger sample size and greater diversity of subjects 
from different countries would be beneficial for strengthening this 
study. In addition, this would help to identify differences relating 
to different cultures and the mechanisms involved. This high-
lights the need for additional studies in order to define rehabil-
itative nursing interventions that might improve patients’ foot 
health-related QoL. 

CONCLUSIONS
Among people suffering from metatarsalgia, their condition had 
a negative impact on foot health-related QoL. There were sig-
nificant reductions in foot-specific and general health among 
patients with metatarsalgia, especially regarding secondary and 
iatrogenic metatarsalgia, in relation to matched healthy controls.

The findings presented here have important consequences 
for proper rehabilitative nursing care, control over foot con-
ditions and prevention of the appearance or development of 
metatarsalgia, as key factors in the process of monitoring foot 
functionality. 
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INTRODUCTION
More than 500 natural compounds (including cannabinoids, terpenoids and alkaloids) have 
been identified in the cannabis plant. The recreational and therapeutic effects of cannabinoid 
compounds (there are nearly 100 of these compounds) have been the center of many investiga-
tions. The most common constituent of cannabis is delta-9 tetrahydrocannabinol (THC), the 
substance that is considered to be the primary psychoactive agent in cannabis.1 

However, it has been hypothesized that not only THC but also a huge number of other can-
nabinoids (including synthetic analogues) such as cannabidiol, cannabinol, nabilone, dronabinol 
and levonantradol have therapeutic effects. The route of administration may play an important 
role in the effect that cannabis has, and this needs to be considered in designing health inter-
ventions. These possible routes involve smoking, vaporization, oral ingestion, passive exposure, 
intravenous injection and administration of rectal suppositories.2

In 2018, a committee designated by the National Academies of Sciences, Engineering and 
Medicine (NASEM) of the United States described the following as health-related endpoints from 
medical use of cannabis: therapeutic effects; mental health effects; cannabis abuse; problems relat-
ing to cannabis use; cardiometabolic risks; incidence of cancer; and death.3

A quick search for cannabis-related trials in the ClinicalTrials database (available at clinicaltri-
als.gov) in July 2018 showed that 432 studies are currently registered as trials in this database alone. 
Most of these are investigating the use of cannabis as an intervention for a variety of conditions, 
such as anxiety, pain, nausea and vomiting, depression and attention-deficit hyperactivity disorder.4

Despite the high amounts that have been invested in research on this topic, the relevance of can-
nabinoids as a therapeutic approach is still a matter of debate. Because these compounds may form 
a reasonable alternative for treating numerous conditions, it is imperative to assess the efficacy and 
safety of cannabinoids through well-designed and well-conducted randomized controlled trials. 
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ABSTRACT
BACKGROUND: The therapeutic effects of cannabinoid compounds have been the center of many inves-
tigations. This study provides a synthesis on all Cochrane systematic reviews (SRs) that assessed the use of 
cannabinoids as a therapeutic approach.
DESIGN AND SETTING: Review of SRs, conducted in the Discipline of Evidence-Based Medicine, Escola 
Paulista de Medicina (EPM), Universidade Federal de São Paulo (UNIFESP).
METHODS: A broad search was conducted in the Cochrane Database of Systematic Reviews to retrieve 
any Cochrane SRs that assessed the efficacy and safety of cannabinoids as a therapeutic approach. The 
results and key characteristics of all reviews included were summarized and discussed.
RESULTS: Eight SRs were included. They assessed the use of cannabinoids for the following types of con-
ditions: neurological (two SRs), psychiatric (two SRs), rheumatological (one SR), infectious (one SR) and on-
cological (two SRs). There was moderate-quality evidence showing that the use of cannabinoids reduced 
nausea and vomiting among adults, compared with placebo. Additionally, there was moderate-quality 
evidence showing that there was no difference between cannabinoids and prochlorperazine regarding 
the number of participants who reported vomiting, in this same population.
CONCLUSIONS: This review identified eight Cochrane systematic reviews that provided evidence of un-
known to moderate quality regarding the use of cannabinoids as a therapeutic intervention. Further stud-
ies are still imperative for solid conclusions to be reached regarding practical recommendations.
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OBJECTIVE
To present the evidence from Cochrane systematic reviews 
that assessed the therapeutic use of cannabinoids for any dis-
ease or condition.

METHODS

Design
This was a review of Cochrane systematic reviews.

Setting
This review was conducted within the Discipline of Evidence-Based 
Medicine of Escola Paulista de Medicina (EPM), Federal University 
of São Paulo (Universidade Federal de São Paulo, UNIFESP).

Criteria for including reviews

Types of studies
We included the latest version of full Cochrane systematic 
reviews (SR). We did not consider protocols or any SRs that had 
the status “withdrawn” in the Cochrane Database of Systematic 
Reviews (CDSR).

Types of participants
We considered participants with any clinical condition, regard-
less of age or sex. 

Types of intervention
We considered any intervention derived from cannabis and its 
synthetic analogues. The cannabinoid compounds considered 
in these reviews included cannabidiol, cannabinol, nabilone, 
dronabinol, levonantradol and delta‐9‐tetrahydrocannabinol 
(THC), in any regimens or doses, when used for therapeutic pur-
poses. We considered any pharmacological or non‐pharmaco-
logical intervention as comparators.

Types of outcomes
We considered any clinical, social, laboratory or economic 
outcomes, as assessed and reported in the systematic reviews 
included.

Search for reviews
We conducted a broad systematic search in the Cochrane 
Database of Systematic Reviews (via Wiley) on July 10, 2018. The 
search strategy is shown in full in Table 1.

Selection of systematic reviews
Two researchers (RLP and COCL) independently read all the 
abstracts that were retrieved, to check their eligibility in relation 
to the inclusion criteria. Any disagreements during the selection 
phase were resolved by a third author (RR). 

Presentation of the results
We produced a synthesis of the key results and characteristics 
of all the reviews included, using a narrative approach (qualita-
tive synthesis).

For each SR included, we identified the respective population, 
intervention, comparator and outcomes (PICO); methods for 
searching for and selecting studies; methods for and results from 
critical assessment; methods for pooling results (meta-analytic 
approaches); quality of the body of evidence for each outcome; 
and applicability. In situations in which multiple interventions 
were addressed by a single SR, we considered only those that were 
relevant for the present study.

RESULTS

Search results
The initial search retrieved 139 systematic reviews (SRs). After 
the screening process, 8 SRs were included and brought together 
in the form of a synthesis of the data.5-12

Table 1. Search strategy in Cochrane Library

#1 MeSH descriptor: [Cannabinoids] explode all trees   
#2 MeSH descriptor: [Cannabinol] explode all trees   
#3 MeSH descriptor: [Cannabidiol] explode all trees  
#4 MeSH descriptor: [Dronabinol] explode all trees
#5 MeSH descriptor: [Cannabis] explode all trees
#6 MeSH descriptor: [Cannabaceae] explode all trees
#7 Cannabinoids or Cannabinol or Cannabidiol or Dronabinol or “9-ene-Tetrahydrocannabinol” or “9 ene Tetrahydrocannabinol” or “delta(1)-
Tetrahydrocannabinol” or “delta(9)-Tetrahydrocannabinol” or “Tetrahydrocannabinol” or “Tetrahydrocannabinol, (6a-trans)-Isomer” or “Tetrahydrocannabinol, 
Trans-Isomer” or “Tetrahydrocannabinol, Trans Isomer” or “Tetrahydrocannabinol, (6aS-cis)-Isomer” or “Tetrahydrocannabinol, Trans-(+-)-Isomer” or 
“Tetrahydrocannabinol, (6aR-cis)-Isomer” or “THC” or (Cannabis) or Cannabis indica or Cannabis indicas or indicas, Cannabis or Cannabis sativa or Cannabis 
sativas or sativas, Cannabis or Medicinal Cannabis or Cannabis, Medicinal or Medical Cannabis or Cannabis, Medical or Cannabaceae
#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7
Filters: in Cochrane Reviews - Reviews
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Table 2. Characteristics of interventions, comparisons, outcomes and quality of evidence
Population/
clinical situation

Number
of RCTs

Comparisons Benefits and harm
Quality of evidence 
(GRADE approach)*

Dementia7 1 Study poorly reported – no conclusion could be drawn NA

Epilepsy6 4
Cannabinoids plus antiepileptic 

drugs versus antiepileptic 
drugs alone.

Studies poorly reported – no conclusion could be drawn NA

Fibromyalgia12 2
Dronabinol versus placebo

Dronabinol versus amitriptyline.

Benefit of dronabinol
• Pain reduction and better quality of life, compared with placebo

Very low

• Better sleep pattern, compared with amitriptyline Very low
No difference in:
• Pain, mood and quality of life, compared with amitriptyline

Very low

• Fatigue and depression, compared with placebo Very low
Harm of dronabinol
• Withdrawal due to adverse events

Very low 

• Adverse events Very low

HIV/AIDS 
patients8 

7 Dronabinol versus placebo
No difference in:
• Likelihood of gaining 2 kg of body weight or more

NA

Nausea and 
vomiting 
relating to 
chemotherapy 
among adults11

23
Cannabinoid versus placebo

Cannabinoid versus 
prochlorperazine

Benefits of cannabinoid over placebo: 
• Complete absence of vomiting 

Low

• Complete absence of nausea and vomiting   Moderate
• Withdrawal due to lack of efficacy  Low
Harm of cannabinoid 
• Withdrawal due to adverse event

Very low

Benefit of cannabinoid over prochlorperazine:
• Personal preference: people reported a preference for canna-

binoids rather than prochlorperazine
Low

No difference between cannabinoid and prochlorperazine regarding:
• Participants reporting no nausea

Low

• Participants reporting no vomiting Moderate
• Complete absence of nausea and vomiting Low
Harm of cannabinoid: 
• Withdrawal due to adverse event

Low

• Withdrawal due to lack of efficacy Very low
• Adverse events NA

Nausea and 
vomiting relating 
to chemotherapy 
among children10

4

Tetrahydrocannabinol 
versus prochlorperazine/

metoclopramide 
Nabilone versus domperidone

Tetrahydrocannabinol versus prochlorperazine/metoclopramide 
for reducing nausea: conflicting results among studies included.

NA

Nabilone versus domperidone: benefit of cannabinoid for 
reducing nausea.

NA

Schizophrenia9 1 Cannabidiol versus amisulpride

No difference between interventions regarding:
• Brief Psychiatric Rating Scale-E (BPRS)

NA

• Average overall score on Positive and Negative Syndrome Scale 
for Schizophrenia (PANSS)

NA

• Average negative symptom score on PANSS NA
• Average positive symptom score on PANSS NA

Tourette’s 
syndrome5

2
delta-9-tetrahydrocannabinol 

(Δ9THC) versus placebo

A positive effect from Δ9THC was reported, but the 
improvements in tic frequency and severity were small and were 
only detected through some of the outcome measurements.

NA

RCT = randomized clinical trial; *GRADE (Grading of Recommendations Assessment, Development and Evaluation) aims to assess the quality of the body 
of evidence. Outcomes are assessed as presenting high quality of evidence (high confidence in results, i.e. the estimated effect is close to the true effect), 
moderate quality of evidence (it is very likely that the estimated effect is close to the real effect but there is possibility that it is not), low quality of evidence 
(confidence in the effect estimate is limited) or very low quality of evidence (the true effect is likely to be substantially different from the estimate effect).

Results from systematic reviews
The SRs addressed the following types of conditions: neurolog-
ical (n = 2),6,7 psychiatric (n = 2),5,9 rheumatological (n = 1),12 

infectious (n = 1)8 and oncological (n = 2).10,11 The main findings from the 
SRs included and the quality of the evidence (using the GRADE approach) 
are shown in Table 2. A brief summary of each SR is presented below.
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Dementia
There is some evidence that the cannabinoid system may play 
a role during the regulation of neurodegenerative processes, 
including in relation to excessive glutamate production, oxida-
tive stress and neuroinflammation. Neurodegeneration is a fea-
ture common to various types of dementia. These findings have 
led to interest in whether cannabinoids might be useful for treat-
ing dementia.

The objective of this review7 was to assess the effects of canna-
binoids for treating people with dementia. Only one randomized 
clinical trial (RCT) was included, and the results presented did not 
provide sufficient data to draw useful conclusions. For further details, 
refer to the original abstract, available from: http://cochranelibrary-
wiley.com/doi/10.1002/14651858.CD007204.pub2/full.

Epilepsy
This review6 aimed to assess the effects of cannabinoids as mono-
therapy or add-on treatment for epilepsy and included four 
RCTs, with 48 participants. Two RCTs were briefly reported as 
abstract or as letter to the editor. Anti-epileptic drugs were main-
tained in all studies. The four reports only assessed the secondary 
outcome of adverse effects. None of the patients in the treatment 
groups experienced any adverse effects. 

Overall, the reports were very poor and precluded any con-
clusion relating to practice. For further details, refer to the origi-
nal abstract, available from: http://cochranelibrary-wiley.com/
doi/10.1002/14651858.CD009270.pub3/full.

Fibromyalgia
Cannabis compounds have been used to reduce pain and other 
somatic and psychological symptoms. 

This review12 assessed the benefits and harm of cannabinoids for 
treating fibromyalgia symptoms in adults and included two RCTs 
(72 participants). Both of these studies used nabilone, a synthetic 
cannabinoid, at a bedtime dosage of 1 mg/day, in comparison with 
placebo or amitriptyline. Overall, the two studies presented mod-
erate risk of bias. The evidence was derived from grouped mean 
data on completers (very low-quality evidence overall). The main 
findings were:
• Pain reduction: greater with nabilone than with placebo; no 

difference between nabilone and amitriptyline.
• Quality of life: better with nabilone than with placebo; no dif-

ference between nabilone and amitriptyline.
• Fatigue and depression: no difference between nabilone and 

placebo.
• Sleep pattern: greater improvement with nabilone than with 

amitriptyline.
• Mood: no difference between nabilone and amitriptyline.

• Withdrawal due to adverse events: higher in the nabilone 
groups (4/52 participants) than in the control groups (1/20 
in placebo and 0/32 in amitriptyline group).

• Adverse events: the most frequent adverse events were diz-
ziness, nausea, dry mouth and drowsiness (six participants 
in the nabilone groups). Neither study reported any serious 
adverse events.

It was concluded that there was no convincing unbiased high-
quality evidence that might suggest that nabilone was useful for 
treating fibromyalgia. Moreover, its tolerability was low in this pop-
ulation. For further details, refer to the original abstract, available 
from: http://cochranelibrary- wiley.com/doi/10.1002/14651858.
CD011694.pub2/full.

HIV/AIDS patients
There have been claims that cannabis improves the appetites of 
people with AIDS, results in weight gain and lifts mood, thus 
improving the quality of life. 

This review8 assessed the effects of cannabis (in its natural or 
artificially produced form), either smoked or ingested, on morbid-
ity or mortality among HIV patients. Seven RCTs were included. 
The evidence that might suggest that cannabis use would have 
considerable effects regarding morbidity and mortality is currently 
limited. Data from a single RCT (n = 139, among which only 88 
participants were evaluable) that had been conducted at a time 
before access to highly-active antiretroviral therapy (HAART) 
became available were assessed. It was found that dronabinol did 
not provide any benefit regarding the likelihood of gaining 2 kg 
in body weight or more (RR [risk ratio] 2.09; 95% CI [confidence 
interval] 0.72 to 6.06). 

It was concluded that even though dronabinol has been regis-
tered by at least some medicine regulatory authorities for treatment 
of AIDS-associated anorexia, and even though some jurisdictions 
make allowances for “medical” use of marijuana by patients with 
HIV/AIDS, evidence to show that cannabis and cannabinoids would 
be effective and safe for this purpose is lacking. For further details, 
refer to the original abstract, available from: http://cochranelibrary-
wiley.com/doi/10.1002/14651858.CD005175.pub3/full.

Nausea and vomiting relating to chemotherapy among adults
This review11 assessed the effects of cannabis-based medications 
for chemotherapy-induced nausea and vomiting among adults 
with cancer. In total, 23 RCTs, conducted between 1975 and 
1991, were included. No trials involved comparison with newer 
antiemetic drugs such as ondansetron. The main results from 
comparisons are summarized below.

Cannabinoid versus placebo:
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• Complete absence of vomiting: more frequent with canna-
binoid (3 RCTs; 168 participants; RR 5.7; 95% CI 2.6 to 12.6; 
low-quality evidence);

• Complete absence of nausea and vomiting: more frequent with 
cannabinoid (3 RCTs; 288 participants; RR 2.9; 95% CI 1.8 to 
4.7; moderate-quality evidence); 

• Withdrawal due to adverse event: more frequent with canna-
binoid (2 RCTs; 276 participants; RR 6.9; 95% CI 1.96 to 24; 
I2 = 0%; very low-quality evidence);

• Withdrawal due to lack of efficacy: more frequent with pla-
cebo (1 RCT; 228 participants; RR 0.05; 95% CI 0.0 to 0.89; 
low-quality evidence). 

Cannabinoid versus prochlorperazine
• Participants reporting no nausea: no difference between groups 

(5 RCTs; 258 participants; RR 1.5; 95% CI 0.67 to 3.2; I2 = 63%; 
low-quality evidence); 

• Participants reporting no vomiting: no difference between 
groups (4 RCTs; 209 participants; RR 1.11; 95% CI 0.86 to 
1.44; I2 = 0%; moderate-quality evidence);

• Complete absence of nausea and vomiting: no difference 
between groups (4 RCTs; 414 participants; RR 2.0; 95% CI 
0.74 to 5.4; I2 = 60%; low-quality evidence); 

• Withdrawal due to adverse event: more frequent with canna-
binoid (5 RCTs; 664 participants; RR 3.9; 95% CI 1.3 to 12; 
I2 = 17%; low-quality evidence);

• Withdrawal due to lack of efficacy: more frequent with can-
nabinoid (1 RCT; 42 participants; RR 3.5; 95% CI 1.4 to 8.9; 
very low-quality evidence);

• Adverse events: dizziness (7 RCTs; 675 participants; RR 2.4; 95% 
CI 1.8 to 3.1; I2 = 12%), dysphoria (3 RCTs; 192 participants; 
RR 7.2; 95% CI 1.3 to 39; I2 = 0%), euphoria (2 RCTs; 280 par-
ticipants; RR 18; 95% CI 2.4 to 133; I2 = 0%), “feeling high” (4 
RCTs; 389 participants; RR 6.2; 95% CI 3.5 to 11; I2 = 0%) and 
sedation (8 RCT; 947 participants; RR 1.4; 95% CI 1.2 to 1.8; I2 
= 31%) were more frequent in the cannabinoid group;

• Personal preference: people reported a preference for cannabi-
noids rather than prochlorperazine (7 RCTs; 695 participants; 
RR 3.3; 95% CI 2.2 to 4.8; I2 = 51%; low-quality evidence).

Comparisons with metoclopramide, domperidone and chlor-
promazine showed weaker evidence, based on fewer trials and 
participants, for higher incidence of dizziness with cannabinoids. 
Two RCTs (141 participants) compared an antiemetic drug alone 
with cannabinoid added to the antiemetic drug and did not show 
any differences between the groups.

It was concluded that cannabis-based interventions might be 
useful for adults with refractory chemotherapy-induced nausea 
and vomiting. However, the methodological limitations of the RCTs 

reduced the confidence regarding these findings. Future research con-
sidering the current chemotherapy regimens and newer antiemetic 
drugs is likely to modify these conclusions. For further details, refer 
to the original abstract, available from: http://cochranelibrary-wiley.
com/doi/10.1002/14651858.CD009464.pub2/full.

Nausea and vomiting relating to chemotherapy among children
This review10 assessed the effects of pharmacological interventions 
for controlling anticipatory, acute and delayed nausea and vomit-
ing among children and young people (aged less than 18 years) 
who were about to receive or were receiving chemotherapy. In 
total, 34 RCTs were included, but only four were about cannabi-
noids. The main comparisons and findings are presented below.
• Tetrahydrocannabinol versus prochlorperazine/metoclo-

pramide: two RCTs showed conflicting results and the het-
erogeneity of the studies included meant that no data could 
be pooled.

• Nabilone versus domperidone: cannabinoid showed benefit 
regarding reduction of nausea (nausea severity score 1.5 com-
pared with 2.5; P = 0.0; scale from 0 [none] to 3 [worst]). 

It was concluded that cannabinoids might be effective but that 
they produced frequent side effects. The current evidence relating to 
the use of cannabinoids for this purpose is too scarce for any sound 
conclusion to be reached regarding the implications for clinical 
practice. For further details, refer to the original abstract, available 
from: http://cochranelibrary-wiley.com/doi/10.1002/14651858.
CD007786.pub3/full.

Schizophrenia
This review9 assessed the effects of cannabinoids for symp-
tom reduction in people with schizophrenia and included one 
RCT (39 participants) comparing cannabidiol with amisulpride. 
The main results are presented below.
• Brief Psychiatric Rating Scale-E (BPRS): no difference between 

the groups at 7 days (MD [mean difference] -1.50; 95% CI -6.54 
to 3.54; 1 RCT; 39 participants), 14 days (MD 1.80; CI -4.61 to 
8.21; 1 RCT; 39 participants), 21 days (MD 4.20; CI -4.24 to 
12.64; 1 RCT; 34 participants) or 28 days (MD 1.10; CI -8.18 
to 10.38; 1 RCT; 35 participants). 

• Average overall score (Positive and Negative Syndrome Scale 
for Schizophrenia [PANSS], total endpoint; higher scores = 
poor): no difference between the groups at 14 days (MD 0.00; 
CI -10.10 to 10.10; 1 RCT; 39 participants) or 28 days (MD 
0.40; CI -13.42 to 14.22; 1 RCT; 35 participants).

• Average negative symptom score (PANSS; higher scores = 
poor): no difference between the groups at 14 days (MD 1.20; 
CI -2.13 to 4.53; 1 RCT; 39 participants) or 28 days (MD 2.70; 
CI -0.92 to 6.32; 1 RCT; 35 participants). 
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• Average positive symptom score (PANSS; higher scores = 
poor): no difference between the groups at 14 days (MD 1.20; 
CI -1.85 to 4.25; 1 RCT; 39 participants) or 28 days (MD 0.60; 
CI -3.92 to 5.12; 1 RCT; 35 participants). 

• Adverse events: poorly reported and no analyses were performed. 

It was concluded that the evidence so far is insufficient to show 
that cannabidiol has any antipsychotic effect. For further details, 
refer to the original abstract, available from: http://cochranelibrary-
wiley.com/doi/10.1002/14651858.CD004837.pub3/full.

Tourette’s syndrome
Gilles de la Tourette syndrome is a developmental neuropsychi-
atric condition characterized by chronic motor and phonic tics. 
Currently, the drugs used for Tourette’s syndrome either lack effi-
cacy or are associated with intolerable adverse events. 

This review5 assessed the effects of cannabinoids for treat-
ing tics, premonitory urges and obsessive-compulsive symptoms 
(OCS), among patients with Tourette’s syndrome. Two RCTs were 
included (28 participants), and these compared delta-9-tetrahy-
drocannabinol (Δ9THC), either as monotherapy or as adjuvant 
therapy, with placebo. One RCT was a double-blind, single-dose 
crossover trial and the other was a double-blind, parallel-group 
trial. Both RCTs reported that Δ9THC had a positive effect. The 
improvements in tic frequency and severity were small and were 
only detected through some of the outcome measurements.

It was concluded that so far there is not enough evidence to 
support the use of cannabinoids for treating tics and obsessive-
compulsive behavior among people with Tourette’s syndrome. For 
further details, refer to the original abstract, available from: http://
cochranelibrary-wiley.com/doi/10.1002/14651858.CD006565.
pub2/full.

DISCUSSION
This review included eight systematic reviews (SRs) that assessed 
the use of cannabinoids for neurological, psychiatric, rheumato-
logical, infectious and oncological conditions. Only two of the 
SRs included assessed the overall quality of the evidence through 
using the GRADE approach. The only moderate-quality evidence 
found was related to the use of cannabinoids to treat chemother-
apy-related nauseas and vomiting among adults, showing that the 
use of cannabidiol reduces nausea and vomiting among adults, 
in comparison with placebo. Additionally, there was moderate-
quality evidence showing that there was no difference between 
cannabinoid and prochlorperazine regarding the number of par-
ticipants who reported vomiting. All other evidence ranged in 
quality from low to very low. These findings were similar to those 
of a previous overview of SRs that addressed only the effects of 
cannabinoids for nausea and vomiting related to chemotherapy.13

The benefits and harm of any therapeutic intervention, includ-
ing use of cannabinoids, need to be properly addressed through 
randomized controlled trials (RCTs). Thus, the scope of this review 
did not extend to presenting results from primary observational 
or animal experimentation studies. The results from such stud-
ies are more susceptible to bias and should always be taken to be 
exploratory. These studies may nevertheless be useful for guiding 
well-designed RCTs.

Regarding the implications for practice and research, the results 
presented in Table 2 may provide guidance for therapeutic pro-
posals. However, it is important to emphasize that, because of the 
low quality of the evidence, further well-conducted RCTs may 
change the conclusions regarding the effects of the interventions. 

According to these Cochrane SRs, use of cannabinoids to treat 
medical conditions is not supported by high-quality evidence. The 
scarcity of data precludes any solid conclusions regarding the effi-
cacy and, especially, the safety of cannabinoids as therapeutic inter-
ventions. Further updating of the presented Cochrane systematic 
reviews also needs to carefully assess the quality of evidence, in 
order to better support healthcare decisions.

CONCLUSION
This review identified eight Cochrane systematic reviews (SRs) 
that provided evidence of unknown to moderate quality regard-
ing the use of cannabinoids as a therapeutic intervention. These 
SRs found moderate-quality evidence regarding (a) benefits pro-
vided by cannabinoids (compared with placebo) for reducing 
nausea and vomiting that related to chemotherapy among adults 
and (b) lack of difference between cannabinoids and prochlor-
perazine regarding the number of participants in this subgroup 
who reported vomiting.
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ABSTRACT
CONTEXT: The aim of the present clinical review was to illustrate the diagnostic difficulty associated with 
psychotic experiences during adolescence, in the light of the multiplicity of circumstances interplaying 
during this period. It was also intended to illustrate the observation that not all hallucinations occur in the 
context of a declared psychotic disorder. 
CASE REPORT: The patient was a 16-year-old adolescent girl who came to the Emergency Department of 
Coimbra Pediatric Hospital. On admission, she displayed mood and sensory perception disorders, with a 
bizarre gait abnormality. A diagnosis of conversion disorder was finally suggested, in accordance with the 
International Classification of Diseases, 10th edition. 
CONCLUSIONS: Conversive hallucinations are rare in the psychiatric literature. This diagnostic hypothesis 
only gained consistency over a long period of follow-up within a child and adolescent psychiatry outpa-
tient service, which was fundamental for appropriate diagnostic clarification. The authors discuss psychotic 
experiences that can arise from a neurotic setting and share the reasoning that was constructed in relation 
to the differential diagnosis. The psychogenesis and phenomenology of this young patient’s conversive 
hallucinations and the therapeutic strategies adopted over the course of the follow-up are also discussed. 

IMedical Doctor, Master and Senior Resident 
of Child and Adolescent Psychiatry, Pediatric 
Psychiatry Service, Coimbra Pediatric Hospital, 
Centro Hospitalar e Universitário de Coimbra, 
Coimbra, Portugal.

KEY WORDS:
Psychotic disorders. 
Conversion disorder.
Schizophrenia.
Hallucination.
Child psychiatry.
Adolescent psychiatry.

INTRODUCTION
Since there is no consensus regarding the definition of psychosis, one can try to define it, in gen-
eral terms, as a disturbance of thought and sensory perception that negatively affects behavior 
and overall functioning.1 Psychotic symptoms arise from different disorders and etiologies, as 
nonspecific phenomena.2-4 The most pervasive of these are perhaps delusions, hallucinations, 
disorganization of thought, speech and behavior, and negative symptoms (blunted affect, alogia 
and avolition).1-3 Minor psychotic symptoms are reported relatively often in the general popula-
tion without, however, meeting the criteria for a clinical diagnosis of psychosis.5 The most com-
monly described prodromal manifestations of a first psychotic episode are reduced attention 
and concentration, anergy, decreased will and motivation, depressed mood, sleep disturbances, 
anxiety, social withdrawal, distrust, irritability and deterioration of the ability to function.6-8

Studies conducted among adolescents have found that the prevalence of “psychotic experi-
ences” in this age group is between 17 and 18%.1 These are frequently associated with states of 
emotional disturbances (mood or anxiety disorders) and it has been stated that in 90% of these 
cases, no declared psychotic disorder is developed.5,9 Psychotic experiences reported by young 
people are rarely interpreted as isolated and declared psychoses: in actual fact, they may throw 
light on the existence of neurotic psychopathology. Rigor in assessing the mental state and invest-
ment in a substantiated history obtained from different people and diverse sources of information, 
along with due respect for the potential of “adolescence” as a process of transition and matura-
tion, appear to be of utmost importance.

Characteristically, adolescence is a period of profound change, and is thus a prime age for the onset 
of mental, emotional and relational disorders. During its development, the symptoms that occur leave 
room for doubt as to whether they refer to preclinical and prodromal signs of an existing psychotic 
illness or are simply physiological signs of puberty. Moments of discontinuity and rupture, emotional 
instability, identity crisis and intergenerational conflict are all part of normative adolescence. 

In this developmental context, adolescents need to gradually acquire skills and abilities. 
Competence regarding self-regulation falls within this reasoning, and the relationship between the 
process of mood regulation and the development of psychosis appears to be of major relevance. 

AOP
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Success in mood regulation becomes easier within a context of ade-
quate social development that is guided by proficiency in adaptive 
management of disruptive situations in everyday life. 

Psychopathology results from difficulties in relation to adaptive 
mediation of stressor circumstances, thereby inhibiting or limiting 
the normative development process. Symptoms may be associated 
with psychological conflicts within development, that are norma-
tive and transient, and/or reactive to certain situations (separa-
tion from parents, change of school, birth of a sibling, response 
to aggression or other traumatic events, difficulties in academic 
activities, difficulties in interpersonal relationships, difficulties 
in dealing with frustrations or in regulating emotions, etc.), and 
which have a dynamic and interactive component that does not 
appear serious and is often observed during growth. 

Along this line of reasoning, two major difficulties should 
arise immediately in the mind of a child psychiatrist: distinguish-
ing what is pathological from what is normative; and establishing 
a diagnosis when justified.

The aim of the present clinical review was to illustrate the 
diagnostic difficulty associated with psychotic experiences during 
adolescence. It was also intended to illustrate the observation that 
not all hallucinations occur in the context of a declared psychotic 
disorder. The authors describe their thoughts on psychotic experi-
ences that can arise from a neurotic setting, and share the reason-
ing that was constructed in relation to the differential diagnosis. 

CASE REPORT
The patient was a 16-year-old adolescent girl in 10th grade when 
she presented to the Emergency Department of Coimbra Pediatric 
Hospital (in 2013), accompanied by her father. She did not have 
any relevant medical history, but the death of her mother in 2010 
(as a victim of breast cancer) was cited as the greatest trauma of 
her childhood, a circumstance that she was having difficulties in 
coping with.

On admission, she displayed disturbances of mood and sensory 
perception, concurrently with a bizarre gait abnormality. She was 
assessed within the neurology and pediatrics sectors, and organic 
pathological conditions were ruled out through analytical evalu-
ations, electroencephalogram (EEG) and computed tomography 
(CT) scans. Observation within the child and adolescent psychia-
try sector was then requested.

From the first observation, high levels of vegetative anxiety 
stood out, along with depressive mood, high levels of expressed 
emotion, thoughts dominated by intrusive images from the day 
of her mother’s funeral, changes in sensory perception (egosyn-
tonic visual hallucinations) and behavior dominated by traits of 
perfectionism and obsessiveness. Her father mentioned that she 
was under a great deal of stress in the light of her upcoming school 
evaluations. No psychiatric family history was identified. A diag-
nosis of affective psychosis was considered, in accordance with the 

International Classification of Diseases, 10th edition10 (ICD-10), 
and she was medicated with a low dose of an antipsychotic drug.

After about 15 asymptomatic days, the patient presented again 
to the Child Psychiatry Service with allopsychic disorientation, 
psychomotor agitation, disorganized speech broken by irrational 
laughter that was inconsistent with the mood, disorganized think-
ing, abnormalities of thought control and content, and bizarre 
egosyntonic visual hallucinations. A drug test on urine that was 
requested proved benign. After emergency administration of an 
antipsychotic drug, followed by short hospitalization for reassess-
ment, a new evaluation of the patient’s mental state was made. 
She was found to be cognizant, cooperative and focused. Contact 
was reserved and she showed hypomimia. Her emotions were 
consistent with mild depression and blunted affect. She did not 
continue to show abnormalities of thought and sensory percep-
tion. Her condition was relatively similar to her previous state 
and she had no memory of the episode. At this stage, a diagnosis 
of psychotic disorder with symptoms of schizophrenia was made, 
in accordance with ICD-10. It was concluded from the assess-
ment that she should be monitored long-term. Her antipsychotic 
medication was then adjusted, accordingly.

The improvement seen in subsequent consultations was believed 
to be a response to medication. However, her father confided that 
the first day of medication coincided with attendance at a spiri-
tual center. Her father was understandably wondering about what 
was having greater impact: the medication or the spiritual center. 
However, because they were committed to the therapeutic process, 
they suspended their visits to the spiritual center.

Over the course of the follow-up her father also confided hav-
ing met a lady for whom he had nurtured special feelings, prior 
to the onset of the clinical picture. This matter was addressed in 
conversations with the patient, and she reported having distrusted 
and disliked this relationship, because she considered that it was 
disrespectful to her mother’s memory. 

During the treatment process, she was helped to diversify her 
range of strategies, and to identify and verbalize her concerns, 
through more adaptive management and regulation of her emo-
tions. Structured cognitive-behavioral psychotherapy was used for 
an intervention regarding her traits of perfectionism and obses-
siveness. Long-term observation (for about two years) of this ado-
lescent showed favorable progression, with gradual reduction of 
antipsychotic medication. The antidepressant therapy was main-
tained, accompanied by individual and family psychotherapy. While 
reducing the antipsychotic medication, use of selective serotonin 
reuptake inhibitor (SSRI) antidepressants was gradually started 
and this was maintained for about a year. 

Recent evaluation of her mental state revealed that the patient 
is now a self-aware adolescent (19-year-old) who is cooperative 
and focused, with very faint levels of vegetative anxiety. She was 
euthymic and had syntonic behavior. No abnormalities of thought 
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or sensory perception were identified. She displayed a more devel-
oped range of coping strategies, in particular regarding manage-
ment of emotions relating to her mother. There remained traces of 
anxious, perfectionist and hypercritical behavior, but it had clearly 
improved. A diagnosis of conversion disorder was suggested, in 
accordance with ICD-10, which gained consistency over a long-
term period of monitoring. The different mental state assessments 
conducted can be seen in Table 1.

DISCUSSION
In the present case, differential diagnoses were made between 
affective psychosis (F39; ICD-10), psychotic disorder with 
schizophrenic symptoms (F23.1; ICD-10) and conversion disor-
der (F44; ICD-10). 

According to the ICD-10, the fundamental disturbance in affec-
tive disorders is a change in mood or behavior, usually towards 
depression (with or without associated anxiety) or towards ela-
tion. This change in mood is usually accompanied by a change in 
overall functioning and most of the accompanying symptoms are 
secondary or easily framed within the context of such changes. 
Affective psychosis falls within this context. 

Around 15 days after the patient’s initial presentation, a diag-
nosis of psychotic disorder with symptoms of schizophrenia was 
suggested. According to the ICD-10, this is an acute psychotic dis-
order in which hallucinations, delusions and disorders are obvi-
ous, but are markedly variable, changing from day to day or even 
from hour to hour. Emotional turmoil with intense transient feel-
ings of joy and ecstasy, or anxiety and irritability, are often pres-
ent. Despite psychotic and emotional symptoms, there are no cri-
teria for manic, depressive or schizophrenic episodes. Long-term 
observation (more than one month) is decisive. 

Dissociative disorders (conversion) all involve an apparent 
loss that is either complete or forms part of the normal integra-
tion between memories of the past, awareness of identity and 
immediate sensations and control of body movements. They 
are presumed to be psychogenic in origin and are temporally 
associated with traumatic, unresolved or intolerable events, 
or disturbed relationships. The term “conversion” implies that 
there is an unpleasant effect that is engendered by the problems 
and conflicts that the individual cannot solve and is somehow 
manifested with these symptoms. These tend to be limited in 
time, unless they result from unresolvable problems or severe 
interpersonal difficulties. With regard to pathophysiology, con-
version symptoms are due to unconscious repression of emo-
tional conflicts, but there is a danger of misdiagnosis without 
a thorough medical workup.11 

On admission, our patient displayed disturbance of mood 
and sensory perception, concurrently with a bizarre gait abnor-
mality. She was assessed within the neurology and pediatrics 
sectors, and organic pathological conditions were ruled out. 

In the literature, conversion disorder is considered to be a 
relatively rare cause of walking disability. Thus, a few cases 
presenting alteration of gait in the context of conversion have 
been described.12-15 Conversion disorder has been found to be 
the third largest underlying psychological cause of psycho-
genic motor disorder after depression and anxiety. However, 
detailed descriptions of hallucinations as a conversion symp-
tom are even rarer in the psychiatric literature. We found only 
a few case reports in the literature, mostly from the middle to 
final decades of the twentieth century.16-24 In 1982, Rack cited 
a case of hysterical hallucination and commented that among 
Asian women, especially teenagers, the commonest cause of 
hallucinations is hysteria and not schizophrenia.25 These cases 
shared the circumstance of involving female patients, either 
adolescents or young adults.

In our case, different situations of conflict were identified 
and managed. Therapeutic interventions were successful and 
the patient has recovered. Long-term observation revealed 
an improved state with better emotional management and a 
broader range of coping strategies. Remission was achieved 
through behavioral and psychotherapy, while antipsychotics 
were gradually suspended.

Table 1. Mental state assessments

Assessments Signs and symptoms
Diagnostic 
hypothesis

First assessment 
(first consultation)

Cognizant, cooperative and oriented (time 
and space)

Affective 
psychosis 

(F39 – ICD-10)

High levels of vegetative anxiety
Depressive mood
High levels of expressed emotion
Anguish – “Did my mother suffer...?” (sic)
Recurrent dreams and intrusive images 
from the day of the funeral
Bizarre egosyntonic visual hallucinations
Traits of perfectionism and obsessiveness

Second 
assessment 
(second 
consultation, after 
15 asymptomatic 
days)

Allopsychic disorientation
Psychomotor disinhibition
Disorganized speech
Infantilized, hyperthymic
Mood incongruent laughter
Disorganized thinking, derealization
Changes to thought control and content
Bizarre egosyntonic visual hallucinations
Not self-aware

Third assessment 
(third 
consultation, after 
antipsychotic 
administration)

Cognizant, cooperative and focused
Reserved contact
Facial hypomimia
Expressed emotions congruent with 
sub-depressive mood 
Blunted affect
No changes in thought or sensory 
perception
Self-aware, no recall for the episode



CASE REPORT | Leite VF, Araújo CA

482     Sao Paulo Med J. 2018;136(5):479-83

The patient’s condition was not considered to be part of 
an organically-based psychotic process. She will probably 
require long-term psychotherapy focusing on helping her to 
gain insight regarding her problems and hopefully making per-
manent changes for the better in both her symptoms and her 
personality structure. 

We reviewed the literature in MEDLINE, Embase and LILACS 
using the English keywords “conversion disorder”, “psychotic dis-
order”, “schizophrenia”, “hallucinations”, “adolescent psychiatry” 
and “child psychiatry”, and the Portuguese keywords “transtorno 
conversivo”, “transtorno psicótico”, “esquizofrenia”, “alucinações”, 
“psiquiatria infantil” and “psiquiatria do adolescente”. The results 
are presented in Table 2. We only found a few reports, mostly from 
the middle to final decades of the 20th century.

CONCLUSIONS
Conversion disorder is considered to be a relatively rare cause of 
walking disability, in the literature available. However, detailed 
descriptions of hallucinations as a conversion symptom are 
even rarer, with few case reports in the literature. Our diagnos-
tic hypothesis only gained consistency over a long-term follow-up 
period within the context of our child and adolescent psychiatry 
outpatient service, which was fundamental for appropriate diag-
nostic clarification. It is also important to emphasize that there 
is a need for rigorous evaluation of the patient’s mental state and 
investment in substantiated histories provided by different people 
and from various information sources. 
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Inflammatory myofibroblastic tumor of the prostate after 
transurethral resection of the prostate with negative 
expression of anaplastic lymphoma kinase: a case report
Jie ZengI, Rong-Quan HeII, Wei-Guang MoIII, Zhi-Gang PengIV, Jie MaV, Jin-Cai ZhongVI, Chao-Hua MoVII , Mei-Jiao QinVIII, Xiao-Hua HuIX

ABSTRACT 
CONTEXT: Inflammatory myofibroblastic tumors are a rare type of soft-tissue tumor. Inflammatory myo-
fibroblastic tumors are characterized by rearrangements involving the anaplastic lymphoma kinase gene 
locus on 2p23. 
CASE REPORT: We report the case of a 67-year-old Chinese male who presented with dysuria and fever. 
Magnetic resonance imaging showed an irregular prostatic mass with an isointense signal and obscure 
boundary. Histopathological evaluation showed that the mass consisted mainly of spindle-shaped 
cells. Immunohistochemical evaluation showed that the tumor cells were negative for anaplastic 
lymphoma kinase. 
CONCLUSIONS: Inflammatory myofibroblastic prostate tumors are rare lesions with unclear etiology. 
The pathological diagnosis is very important.
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INTRODUCTION
Inflammatory myofibroblastic tumors can be found in various parts of the body and are fre-
quently identified in the lung or abdominal cavity of children and young adults. Inflammatory 
myofibroblastic tumors of the urinary tract present more often in kidneys. Prostatic inflamma-
tory myofibroblastic tumors are extremely rare. Since the first case in 2012, only one further case 
of prostatic inflammatory myofibroblastic tumor has been reported in the literature.1,2 The usual 
clinical presentation of inflammatory myofibroblastic prostate tumors consists of dysuria and 
acute urinary retention. Differentiation of inflammatory myofibroblastic prostate tumors from 
malignant prostate tumors through imaging and laboratory tests is difficult. A case of prostatic 
inflammatory myofibroblastic tumor observed after transurethral resection of the prostate to 
treat prostate hyperplasia in a 67-year-old man is presented in this report.

CASE REPORT
A 67-year-old Chinese male presented with dysuria and fever for a month. He had a history of 
transurethral resection of the prostate to treat prostate hyperplasia four years earlier. Laboratory 
tests such as blood count and urinalysis were within the normal range. His serum total pros-
tate-specific antigen level was 8.49 ng/ml (normal reference range: 0.00-4.00 ng/ml) and his free 
prostate-specific antigen level was 1.42 ng/ml (normal reference range: 0.00-0.93 ng/ml). 

Subsequently, multiple echoless masses and calcification were found using ultrasonography. 
Magnetic resonance imaging then demonstrated an irregular prostatic mass with an obscure 
boundary and isointense signal on T1 and T2-weighted images (Figure 1A and Figure 1B). 
The lesion showed obvious enhancement in the early phase, on a contrast-enhanced magnetic 
resonance imaging scan (Figure 2). Multiple enlarged lymph nodes were found in the right iliac 
vascular area and in the inguinal area bilaterally. 

A transperineal biopsy of the prostate was performed on this lesion because the diagnosis 
was still unclear. Histopathological evaluation showed that the mass consisted mainly of spin-
dle-shaped cells and a chronic inflammatory component consisting of plasma cells (Figure 3A). 
Immunohistochemical evaluation showed that the tumor cells were positive for myoepithelial 
markers, including desmin, calponin, vimentin, actin and smooth muscle actin (Figure 3B-E), 
but that they were negative for CD117, CD10, S100 and anaplastic lymphoma kinase (Figure 3F). 
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Figure 2. Contrast-enhanced magnetic resonance imaging showing 
clear enhancement in the early phase of the lesion.

completely different pathological concepts with different patho-
logical manifestations. Inflammatory pseudotumors are charac-
terized by an inflammatory infiltrate consisting of lymphocytes, 

Figure 1. Irregular prostatic mass showing an isointense 
signal on T1-weighted images (A) and T2-weighted images 
(B), with an obscure boundary.

A B

Figure 3. Histopathological and immunohistochemical sections through a prostatic inflammatory myofibroblastic tumor. The tumor 
consisted mainly of spindle-shaped cells and a chronic inflammatory component consisting of plasma cells (A); hematoxylin-eosin staining 
(× 100). Immunohistochemical sections showed that the tumor cells were positive for desmin (B), calponin (C), vimentin (D) and smooth 
muscle actin (SMA) (E), but were negative for anaplastic lymphoma kinase (ALK) (F).

A

D

B

E

C

F

Based on the histological and immunohistochemical findings, 
a pathological diagnosis of inflammatory myofibroblastic tumor 
was made. No further specific treatment was provided. The patient 
was followed up for two years and no evidence of recurrence or 
metastasis was noted.

DISCUSSION
Inflammatory myofibroblastic tumors were once considered to 
be inflammatory pseudotumors, xanthogranulomas, plasma-cell 
granulomas or plasma-cell pseudotumors.3 However,  inflamma-
tory myofibroblastic tumors and inflammatory pseudotumors are 
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plasma cells and histiocytes admixed with variable proportions 
of fibroblasts and myofibroblasts. On the other hand, inflamma-
tory myofibroblastic tumors were classified as soft-tissue tumors 
by the World Health Organization in 2002, and consist mainly of 
differentiated myofibroblastic spindle cells, usually accompanied 
by numerous plasma cells, eosinophilic granulocytes and/or lym-
phocytes. Inflammatory myofibroblastic tumors are characterized 
by rearrangements involving the anaplastic lymphoma kinase gene 
locus on 2p23.4

The etiology of inflammatory myofibroblastic tumors remains 
unknown.5 Inflammatory myofibroblastic tumors are frequently 
associated with inflammation, surgery and trauma. Therefore, 
inflammatory myofibroblastic tumors may be the body’s response 
to injury caused by hyperplasia. 

The neoplastic processes of inflammatory myofibroblastic tumors 
are characterized by gene rearrangement or fusion. Next-generation 
sequencing revealed that 85% of the cases evaluated harbored kinase 
fusions involving anaplastic lymphoma kinase, ROS1 or PDGFβ. 
The fusion partners identified thus far include the TPM3/4, CLTC 
and RANBP2 genes. A subset of anaplastic lymphoma kinase-neg-
ative inflammatory myofibroblastic tumors demonstrated ROS-1 
gene fusions.4,6

Inflammatory myofibroblastic tumors can be found primar-
ily in children and young adults, and they rarely occur in patients 
over 40 years old.7 Although inflammatory myofibroblastic tumors 
are more commonly recognized in the lungs, they can also be 
observed in several other sites including the breasts, liver, spleen, 
thyroid, pancreas, urinary tract, peritoneum, retroperitoneum, 
lymph nodes, gastrointestinal tract and central nervous system.8 
Inflammatory myofibroblastic tumors of the urinary tract have 
been reported more often in the kidneys. 

Prostatic inflammatory myofibroblastic tumors are extremely 
rare. Since the first case in 2012, only one further case of inflamma-
tory myofibroblastic prostate tumor has been reported (Table 1).1,2 
In the present case, we reported that an inflammatory myofibro-
blastic tumor was found in an elderly man after transurethral 
resection of the prostate to treat prostate hyperplasia. This case 
was negative for anaplastic lymphoma kinase.

The final diagnosis of an inflammatory myofibroblastic tumor 
cannot be made from the features of the clinical manifestation, 
laboratory tests or radiological examination. The clinical mani-
festations of inflammatory myofibroblastic tumors are diverse 
in different sites. Urinary inflammatory myofibroblastic tumors 
present with obstructive symptoms such as dysuria, urinary fre-
quency and urinary retention. Rectal examination may reveal a 
palpable mass. Inflammatory myofibroblastic tumors usually dem-
onstrate low signal intensity on both T1 and T2-weighted images 
and show obvious enhancement on contrast-enhanced magnetic 
resonance imaging scans.9 

However, these features are not distinctly different from those 
of prostate hyperplasia and prostate cancer. Therefore, the patho-
logical diagnosis is especially important. These tumors are infil-
trated by plasma cells, lymphocytic plasma cells, eosinophils and 
other inflammatory cells. Immunohistochemically, the spindle cells 
are positive for expression of muscle-derived proteins. Vimentin is 
often expressed diffusely, whereas smooth muscle actin and des-
min are expressed focally or diffusely.10

This patient showed symptoms of dysuria, with abnormal 
prostate-specific antigen levels. A definite diagnosis cannot be 
made from symptoms, laboratory testing or imaging examinations. 
Ultimately, the diagnosis of an inflammatory myofibroblastic tumor 
was made using histological and immunohistochemical evaluations.

A variety of treatment methods for inflammatory myofibro-
blastic tumors have been reported, including chemotherapy, radia-
tion therapy, non-steroidal anti-inflammatory drugs and gluco-
corticoid therapy. Additionally, there is no exact index to predict 
the risk of recurrence and metastasis. 

Responses to the tyrosine kinase inhibitor crizotinib have been 
documented in patients with anaplastic lymphoma kinase-positive 
inflammatory myofibroblastic tumors. However, a new study by 
Lovly et al. found that this also had clear curative effects in patients 
with ROS1 fusion.6 For extrapulmonary inflammatory myofibro-
blastic tumors, surgical excision is still preferred.11,12 Coffin et al. 

BVS = Biblioteca Virtual em Saúde; LILACS = Literatura Latino Americana 
e do Caribe em Ciências da Saúde. 

Table 1. Search of the literature in medical databases for 
inflammatory myofibroblastic tumor of the prostate. The 
literature search was conducted on July 28, 2017

Database Search strategies
Papers 
found

Related 
papers

MEDLINE  
(via PubMed)

#1 (“Granuloma, Plasma 
Cell”[Mesh])
#2 (Prostate”[Mesh])
#3 (“Transurethral Resection of 
Prostate”[Mesh])
#4 #2 OR #3
#5 #1 AND #4

3 2

Embase  
(via Elsevier)

#1(inflammatory 
myofibroblastic tumor) OR 
(inflammatory myofibroblastic 
tumour) OR (Granuloma Plasma 
Cell)
#2 Prostate OR (Transurethral 
Resection of Prostate)
#3 #1 AND #2

17 2

LILACS  
(via BVS)

#1 mh:(Granuloma, Plasma Cell)
#2 mh:(Prostate)
#3 mh:(Transurethral Resection 
of Prostate)
#4 #2 OR #3
#5 #1 AND #4

2 1
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reported that negative expression of anaplastic lymphoma kinase 
correlated with a risk of recurrence and metastasis.6,13,14 However, a 
review of extrapulmonary inflammatory myofibroblastic tumors 
documented a recurrence rate of 31% among anaplastic lymphoma 
kinase-negative tumors and 69% among anaplastic lymphoma 
kinase-positive tumors. Anaplastic lymphoma kinase gene rear-
rangements occurred in approximately 50-75% of cases of inflam-
matory myofibroblastic tumors.7,15 

Neither of the previous reports of prostatic inflammatory myo-
fibroblastic tumors measured anaplastic lymphoma kinase levels. 
One of these patients suffered from recurrence and distant metas-
tasis and subsequently died.1,2 

The patient of our report did not express anaplastic lymphoma 
kinase. No further specific treatment was provided. The patient 
was followed up for two years and no evidence of recurrence or 
metastasis was noted. This suggests that treatment approaches for 
inflammatory myofibroblastic tumor patients can vary and sur-
gery may not be essential.

CONCLUSION
In conclusion, prostatic inflammatory myofibroblastic tumors 
are rare lesions with unclear etiology. A definitive diagnosis can-
not be made from symptoms, laboratory testing and imaging 
studies. The pathological diagnosis is very important. Regarding 
treatment methods, although surgery is not essential for treating 
prostatic inflammatory myofibroblastic tumors that are negative 
for anaplastic lymphoma kinase expression, long-term follow-up 
is necessary.
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Spontaneous rupture of right gastroepiploic artery 
aneurysm: a rare cause of hemorrhagic shock. Case report
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ABSTRACT
CONTEXT: Aneurysms of the gastroepiploic arteries are seen only rarely. They are usually diagnosed du-
ring autopsy or laparotomy in patients with hemodynamic instability. Although the operation to treat this 
condition is relatively easy, delay in making the diagnosis affects the course of the disease. 
CASE REPORT: A 57-year-old woman was admitted to the emergency department with abdominal pain 
and unconsciousness. A computed tomography scan showed extravasation of contrast agent at the head-
corpus junction of the pancreas, and the patient underwent exploratory laparotomy under general anes-
thesia. During laparotomy, aneurysmatic rupture of the right gastroepiploic artery was detected. Control 
over bleeding was achieved by ligating the right gastroepiploic artery at its origin. The aneurysm was also 
resected and sent for pathological examination.
CONCLUSION: Especially in cases of unidentified shock, splanchnic artery aneurysms should be kept in 
mind. Moreover, in the light of the data in the literature, the possibility of death should be taken into ac-
count seriously and, if feasible, prophylactic aneurysmectomy should be performed.
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INTRODUCTION
Aneurysms of the gastroepiploic arteries are seen only rarely.1 They are usually diagnosed 
during autopsy or laparotomy in patients with hemodynamic instability.2 Although the oper-
ation to treat this condition is relatively easy, delay in making the diagnosis affects the course 
of the disease.3 

A 57-year-old woman was admitted to the emergency department with abdominal pain and 
unconsciousness. During laparotomy, aneurysmatic rupture of the right gastroepiploic artery was 
detected. In this study, the diagnosis and treatment of spontaneous right gastroepiploic artery 
rupture was discussed in the light of the literature (Table 1).

CASE REPORT
A 57-year-old female patient from whom written informed consent was obtained for publication 
of this manuscript was admitted to the emergency department with a history of abdominal pain of 
duration two days and slight confusion for the last six hours.

According to the patient’s story, she had a history of atherosclerotic heart disease and hyper-
tension. She was using angiotensin-converting enzyme (ACE) inhibitor, beta blocker and acetyl-
salicylic acid. She had a history of appendectomy, abdominal hysterectomy, laparoscopic chole-
cystectomy and incisional hernia operation. 

On physical examination, the patient was confused but hemodynamically stable. On abdomi-
nal examination, there was diffuse tenderness and involuntary guarding. A rectal examination 
was unremarkable. 

In the blood panel analysis, the white blood cell count was 20.6 x 103/µl, serum hemoglobin 
concentration 7.2 g/dl, platelet count 342 x 103/µl, hematocrit level 25.8%, creatinine level 4.2 mg/dl 
and blood urea nitrogen 50 mg/dl. Coagulation tests and other biochemical parameters were normal.

Following examination, resuscitation was started using crystalloid solutions and blood 
components, and abdominal ultrasound was performed. There was perihepatic, perisplenic 
and right paracolic free fluid. A computed tomography (CT) scan of the abdomen using intra-
venous contrast was then performed to search for possible sources of bleeding. In the CT scan, 
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Table 1. Results from search of the literature performed on 
April 4, 2017 

Database Search strategy
Results

Found Related

MEDLINE (via 
PubMed)

right AND “gastroepiploic 
artery”[MeSH] OR 

“gastroepiploic” AND “artery” 
OR “gastroepiploic artery” 

AND “aneurysm”[MeSH] OR 
“aneurysm”

69 11

Scopus 
(via Elsevier)

right AND gastroepiploic 
AND artery AND rupture

44 11

LILACS (via 
Bireme)

(tw:(right gastroepiploic artery 
aneurysm))

0 -

Figure 1. Preoperative late arterial phase computed tomography scan 
(axial) showing extravasation of intravenous contrast agent.

Figure 2. Preoperative computed tomography scan (three-
dimensional) showing aneurysmatic rupture.

extravasation of contrast agent at the head-corpus junction of the 
pancreas was observed. 

The patient underwent exploratory laparotomy under general 
anesthesia (Figures 1 and 2). There was widespread hemoperito-
neum and giant hematoma especially in the infrapyloric region. 
Approximately two liters of fresh blood and hematoma was evacu-
ated from the peritoneal cavity. 

The distal part of the stomach was transected using a linear 
stapler for better exposure. This revealed a ruptured right gastro-
epiploic artery aneurysm and retroperitoneal hematoma was also 
seen. Control of bleeding was achieved by ligating the right gas-
troepiploic artery at its origin. The aneurysm was also resected and 
sent for pathological examination. The operation was terminated 
after retrocolic gastrojejunostomy. 

The CT scan was repeated to confirm that complete resection 
of the aneurysm and control of concurrent vascular anomalies had 
been achieved, before discharge (Figure 3). The patient was dis-
charged on the sixth postoperative day without any complications.

DISCUSSION
Idiopathic spontaneous intraperitoneal hemorrhage, which was 
first reported by Barber in 1909, was later referred to as abdomi-
nal apoplexy by Green and Powers.4,5 It is a rare disease. In the study 
by Stanley and Zelenoch, 60% of the splanchnic artery aneurysms 
were reported to originate from the splenic artery, followed by 20% 
from the hepatic artery, 5.5% from the superior mesenteric artery, 
4% from the celiac artery and 3% from the gastroepiploic artery.6 In 
a study conducted by Pulli et al., only one out of 55 patients showed 
right gastroepiploic aneurysm, and this case was diagnosed inciden-
tally during abdominal ultrasound.7 As in the case presented here, 
right gastroepiploic artery aneurysm is among the rarest forms.

The precise mechanism is not fully known. However, weak 
tunica media and increased intravenous pressure are thought to 
be possible causes of rupture. Predisposing factors in the patho-
genesis include arteriosclerosis, infection, medial necrosis, trauma, 
pregnancy and portal hypertension. To confirm the diagnosis, 
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pathological evaluation of the sacrificed specimen is required. In 
our patient, atherosclerosis was not seen but hypertension was 
present. Pathological examination of the lesion confirmed that 
it was a true aneurysm. 

The symptoms of splanchnic aneurysm are usually nonspecific. 
There may be vague abdominal pain before the rupture. After the 
rupture, noticeable abdominal pain accompanied by hypotension 
is present. Shimada reported that the symptoms of ruptured and 
un-ruptured aneurysms differed.8 In ruptured aneurysms, upper 
abdominal pain and hypovolemic shock were present, while in 
un-ruptured aneurysms, upper abdominal complaints were pres-
ent. In our case, the patient’s complaints were consistent with a 
ruptured aneurysm. 

A ruptured aneurysm is usually diagnosed through lapa-
rotomy in a setting of hemodynamic instability. In less urgent 
cases, abdominal ultrasound examination, CT scans and angi-
ography are helpful tools for making the correct diagnosis. 

According to the literature, 81% of gastroepiploic artery aneu-
rysms were diagnosed after rupture.8 In Shimada’s study, 44.4% 
of the patients were diagnosed by means of arteriography, while 
Morita et al. reported that angiography gave rise to a correct 
diagnosis rate of 64-76%.9 

CT scans are the most important imaging test in the emer-
gency setting. With CT scans, intravenous contrast is highly rec-
ommended and its effectiveness for locating active bleeding has 
been proven.10 On the contrary, in our study, CT angiography scans 
did not show the location of the ruptured aneurysm precisely, but 
because of the extravasation, the patient underwent an operation. 

In cases of hemorrhagic shock, the mainstays of treatment 
are volume resuscitation (either with fluid or with blood compo-
nents) and control over life-threatening bleeding. In this context, 
for better exposure and rapid control of bleeding, the distal stom-
ach was transected using a linear cutter stapler, at the expense of 
losing intactness of the upper gastrointestinal system. This made 
it easy to reach the pancreatic head and ligate the bleeding rup-
tured aneurysm. This procedure was undertaken despite lack of 
mention of this technique in the literature.

Surgical excision, which can be performed through conven-
tional surgery or through laparoscopic surgery, provides com-
plete disease control.11 In emergency cases, operative mortality 
rates have been reported to be around 50-70%, while in elective 
cases this rate is 0-3%. If possible, the aneurysm should be ligated 
from the proximal side and the distal portion should be removed. 
According to the literature, this method is easy and carries low 
risk.1 Transarterial catheter embolization is a non-surgical treat-
ment method and can be performed promptly after angiography 
in patients with life-threatening hemorrhage. Hemostasis can be 
achieved easily through this. However, if the radiologist has no 
experience in this area and if technical difficulties occur, surgical 
treatment is usually required.

Regarding the follow-up of these patients, there is no consensus 
in the literature, given that most of the data are from case reports. 
A control radiological examination can be helpful after resection. 
If embolization is performed in elderly high-risk patients, obser-
vation is recommended.1 

CONCLUSION
Especially in cases with unidentified shock, ruptures of splanch-
nic artery aneurysms should be kept in mind. Moreover, in the 
light of the data in the literature, the possibility of mortality 
should be taken into account seriously and, if feasible, prophy-
lactic aneurysmectomy should be performed.
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Cryptococcoma mimicking a brain tumor in an 
immunocompetent patient: case report of an extremely 
rare presentation
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ABSTRACT
CONTEXT: Central nervous system (CNS) infectious diseases have high prevalence in developing coun-
tries and their proper diagnosis and treatment are very important for public health planning. Cryptococcus 
neoformans is a fungus that may cause several CNS manifestations, especially in immunocompromised 
patients. Cryptococcal meningitis is the most common type of involvement. Mass-effect lesions are un-
common: they are described as cryptococcomas and their prevalence is even lower among immunocom-
petent patients. The aim here was to report an extremely rare case of cryptococcoma causing a mass effect 
and mimicking a brain tumor in an immunocompetent patient. The literature on CNS cryptococcal infec-
tions was reviewed with emphasis on cryptococcomas. Clinical, surgical and radiological data on a female 
patient with this rare presentation of cryptococcoma mimicking a brain tumor are described. 
CASE REPORT: A 54-year-old female patient presented to the emergency department with a rapid-onset 
progressive history of confusion and completely dependency for basic activities. Neuroimaging showed 
a left occipital lesion and neurosurgical treatment was proposed. From histopathological evaluation, a 
diagnosis of cryptococcoma was established. She received clinical support with antifungals, but despite 
optimal clinical treatment, her condition evolved to death. 
CONCLUSIONS: Cryptococcal infections have several forms of presentation and, in immunocompetent 
patients, their manifestation may be even more different. Cryptococcoma is an extremely rare presenta-
tion in which proper surgical and clinical treatment should be instituted as quickly as possible, but even 
so, there is a high mortality rate. 
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INTRODUCTION
Cryptococcosis is the most common fungal infection of the central nervous system (CNS) 
and it occurs mainly among immunocompromised patients.1,2 Transmission occurs especially 
through inhalation of substances contained in the feces of pigeons and other birds.1 It is usu-
ally considered to be a differential diagnosis among immunocompromised patients who present 
difficult-to-treat long-term meningitis.1,3 

The lungs are the primary sites of infection. From there, Cryptococcus spreads through a 
hematogenous route and can affect many organs such as the liver and spleen. When this organ-
ism passes through the blood-brain barrier, it generally means that the host defenses are com-
promised. This may be due to human immunodeficiency virus (HIV) infection or to chronic 
conditions such as renal and vascular diseases.1

In rarer cases, Cryptococcus neoformans infection may be manifested as neurocryptococ-
coma, which is a granulomatous CNS lesion that may cause a mass effect.3 Few cases have been 
reported and the differential diagnosis needs to include other neuroinfectious diseases and pri-
mary or metastatic tumors.1,3 Dubey et al.4 reported only three cases of neurocryptococcoma over 
a 23-year period, over which 40 granulomatous brain lesions were considered. The treatments 
included antifungal medications and, in many cases, surgical removal of the lesions.

Here, we describe a rare case of a female patient who did not have any condition that reduced 
her immunity. The only relevant occurrence in her medical history was the presence of controlled 
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arterial hypertension. She presented to the emergency department 
with a complaint of confusion that evolved very quickly to com-
pletely dependence for daily activities. Brain magnetic resonance 
imaging (MRI) showed mass-effect lesions in the left occipital 
lobe. She underwent neurosurgical intervention and meningitis 
treatment. Initially after surgery, she showed some neurological 
improvement. However, despite optimal treatment, her condition 
evolved to death.

CASE REPORT
A 54-year-old female patient presented to the neurosurgical 
emergency department, brought by her family, who described 
a history of rapid and progressive mental confusion (starting 
around two months earlier, with significant worsening over the 
last two weeks), leading to complete dependence for basic daily 
activities such as baths and eating. The only significant condition 
in her medical history was hypertension. One relevant social fac-
tor was that she had grown up on a farm and had had direct con-
tact with several bird species including pigeons.

General and neurological physical examinations revealed that 
the patient was normotensive but in a poor general condition, was 
only able to obey simple orders, was restricted to bed (gait was not 
evaluated because the patient presented general weakness), seemed 
not to have any motor deficits and did not have any cranial nerves 
alterations or meningeal signs. It was difficult to perform a com-
plete neurological examination because of her general condition. 
Based on her history and physical examination, she was categorized 
as having a score of 50 on the Karnofsky performance scale (KPS).

An MRI scan (Figure 1) performed on the patient a few days 
before this evaluation was brought with her and this showed two 
left occipital lesions surrounded by edema. She did not have any 
other systemic impairment. It was decided to perform surgery 
to resect these lesions, which had a macroscopic appearance 
of a solid component with more gelatinous pseudocyst areas 
inside. A quick check-up was performed, through laboratory 

tests, including a complete blood count before surgery, chest 
radiography and an electrocardiogram, and it did not show any 
abnormalities. Gross total removal was achieved and postopera-
tive computed tomography (CT) scans were performed (Figure 
2). In addition, samples from the lesion were sent for histopath-
ological analysis (Figure 3). The result revealed that the lesion 
consisted of cryptococcoma. Because of this result, a more pre-
cise investigation was performed. The patient was found not to 
have either HIV or hepatitis (both tests were performed twice) 
or any other immunocompromised conditions. In addition, chest 
and abdominal CT scans were normal.

After the operation, the patient showed some neurological 
improvement and, after some days, a lumbar puncture was per-
formed to evaluate the presence of meningitis. The presence of 
cerebrospinal fluid (CSF) infection was confirmed (large num-
bers of specimens of Cryptococcus neoformans were observed 
in the samples, along with increased protein levels). Before the 
puncture, a brain CT scan was performed to rule out any signs 
of intracranial hypertension or any alteration that might make 
it impossible to perform this procedure. All punctures revealed 
increased intracranial pressure (ICP) that progressively wors-
ened (the highest value was 29 cmH2O), but she did not pres-
ent hydrocephalus. 

Initially, ventriculoperitoneal shunt was not proposed, but when 
it was noticed that the ICP levels were progressively increasing and 

Figure 2. Axial computed tomography performed during the 
postoperative period showing gross total resection.

Figure 1. A) Coronal T1-weighted magnetic resonance 
imaging (MRI) showing enhanced left occipital lesions. B) 
Coronal T2 MRI showing extensive edema surrounding left 
occipital lesions. 

A B



CASE REPORT | Paiva ALC, Aguiar GB, Lovato RM, Zanetti AVD, Panagopoulos AT, Veiga JCE

494     Sao Paulo Med J. 2018;136(5):492-6

the procedure was indicated, she was seen to present a poor general 
condition with significant clinical impairment. Proper antifungal 
treatment consisting of amphotericin B (AmB) and fluconazole 
was administered, in association with clinical support, because 
she presented renal failure due to use of many drugs and required 
hemodialysis. However, despite optimal clinical treatment in the 
intensive care unit (ICU), comprising antifungal drugs, broad-
spectrum antibiotics against pneumonia, electrolyte replacement, 
hemodialysis and respiratory physiotherapy, the patient’s condi-
tion evolved to death due to various complications, including the 
initial disease, the toxicity of the various medications and bron-
choaspiration leading to sepsis. 

DISCUSSION
Cryptococcosis is the most common fungal disease of the central 
nervous system1-4 and usually affects patients with a condition 
that reduces their immunological status. It therefore belongs to 
the group of opportunistic infections. It is most frequently asso-
ciated with HIV infection3 but patients with chronic renal dis-
ease, vascular conditions, hepatitis B or C, alcoholism, diabetes 
mellitus and oncological diseases are also typically more compro-
mised than are immunocompetent patients, who rarely evolve 
with neurocryptococcosis.

Transmission occurs through inhalation of substances that are 
present in mammal and bird feces (pigeon feces have been described 
most frequently). Thus, the lungs constitute the entrance for the 
disease and pulmonary impairment is usually the first manifes-
tation.3 After the fungus enters the body, it can spread to several 
organs. The liver and spleen are generally affected3 and, depend-
ing on immunological status, the infection can cross the blood-
brain barrier through fungal neurotropism and cause neurologi-
cal impairment.

Central nervous system cryptococcal infections usually mani-
fest as meningitis, meningoencephalitis, encephalitis or ventriculi-
tis.5,6 These patients usually present with raised intracranial pressure 
and hydrocephalus, and require shunt procedures. Moreover, spe-
cific medications are required to institute the proper treatment. 
Amphotericin B is the first-line drug and flucytosine or flucon-
azole are secondary agents.7 However, these drugs have severe side 
effects and, therefore, strict clinical follow-up is required. The main 
adverse effect is renal failure with electrolyte imbalance. 

The World Health Organization (WHO) recommends two 
weeks of induction treatment with amphotericin B deoxycholate 
(AmBd) and flucytosine or fluconazole, followed by eight weeks 
of consolidation treatment with oral fluconazole.8 Toxicity analy-
ses on AmB administered at a dose within the currently recom-
mended dose range of 0.7 to 1 mg/kg/day for treatment durations 
of 5 to 14 days, alone or combined with a second antifungal have 
been conducted.7

Nevertheless, in rare cases, this chronic granulomatous process 
can lead to formation of a mass (cryptococcoma) that has a tumoral 
appearance.9 Metabolites released by Cryptococcus can inhibit the 
migration and function of leukocytes and promote survival and 
localized replication of the pathogen, thus facilitating chronic gran-
ulomatous inflammation and cryptococcoma formation.6 There 
are a few reports of this condition, mainly in immuno-competent 
patients who usually did not develop this infection. A systematic 
review stored in the PubMed database was performed using the 
MESH terms cryptococcoma and neurocryptococcoma (Table 1). 
Twelve manuscripts described patients with cryptococcomas, but 
there were patients both with and without immunosuppressive 
conditions (Table 2).4,9-19 

Surgical excision and debulking are indicated as adjunct thera-
pies for lesions that are greater than or equal to 3 cm.11,20 The type 

Table 1. Search of the literature in medical databases for case 
reports on cryptococcomas. The search was conducted on 
May 5, 2017

Database Search strategies
Papers 
found

Papers 
related

MEDLINE  
(Via PubMed)

“Brain Neoplasms”[Mesh]  
AND “Cryptococcosis”[Mesh]  

AND Case Reports[ptyp]
28 12

Table 2. PubMed-indexed papers in English reporting on 
cerebral cryptococcomas (MESH terms used: cryptococcoma; 
neurocryptococcoma)
Author 
and year

Number of 
patients

Immuno-
suppression

Gender
Adulthood or 

childhood
Caldemeyer 
et al.,12 1996

1 No Female Child

Ho 
et al.,11 2005

1 No Female Adult

Kanaly 
et al.,13 2007

1 Yes Male Adult

Saigal 
et al.,14 2006

1 No Male Adult

Gologorsky  
et al.,15 2007

1 No Male Child

Sillero-Filho 
et al.,9 2009

1 Yes Male Adult

Patro 
et al.,16 2009

2 No
1 female 

and 1 male
Adult

Rai 
et al.,18 2012

1 Yes Male Adult

Jung 
et al.,19 2012

1 Yes Male Adult

Hagan 
et al.,10 2014

1 No
Female 

(puerperal)
Adult

Dubey 
et al.,4 2005

3 Yes Male Adult

Hiraga 
et al.,17 2015

1 No Female Adult



Cryptococcoma mimicking a brain tumor in an immunocompetent patient: case report of an extremely rare presentation | CASE REPORT

Sao Paulo Med J. 2018;136(5):492-6     495

of neurological manifestation and the findings from neuroimaging 
depend on the patient’s immunological status. Cryptococcomas are 
proportionally more likely to occur in immunocompetent patients 
than in immunosuppressed patients,11,21 but in terms of absolute 
numbers, this is still an extremely rare condition that is initially 
difficult to diagnose.21 

Intraparenchymal cryptococcomas usually present with 
low signal intensity on T1-weighted MRI and high intensity 
on T2-weighted images. Solitary cryptococcomas are very rare 
lesions.22 However, despite these radiological hints, this is a very 
difficult diagnosis to make in non-immunocompromised patients 
without pulmonary impairment, before histopathological analysis 
has been conducted. At first, without any precisely known clini-
cal history, these images give rise to other differential diagnoses, 
such as primary brain neoplasm (especially high-grade gliomas) 
and secondary lesions due to metastatic tumors. Other CNS 
infections such as tuberculosis are also diagnoses that need to 
be considered. 

The patient of this paper was extensively investigated but did 
not have any immunosuppressive condition or pulmonary impair-
ment. The only data that might have helped us to think of the diag-
nosis of cryptococcoma was the patient’s previous contact with 
pigeons (which was not mentioned by the family until our team 
asked about this after the histopathological diagnosis had been 
established). Because the patient had a neurological dysfunction 
that developed quickly, which made us think initially that the cause 
was an aggressive brain tumor, it was decided to perform surgi-
cal removal. The histopathological analysis (Figure 3) confirmed 
all the typical alterations relating to cryptococcosis, and proper 
treatment was quickly instituted. However, this is a condition with 
elevated mortality, which also led to death in her case. 

CONCLUSIONS
Diagnosing the tumoral form of cryptococcosis (cryptococcoma) 
in immunocompetent patients is a challenge even in endemic 
regions. Primary and secondary brain tumors are usually the first 
hypotheses in these cases. Proper investigation through anamnesis 
and imaging can lead to consideration of this diagnosis before the 
histopathological analysis has been conducted. A neurosurgical 
approach should be considered in cases of this type of mass lesion, 
to reduce the compressive factor and thus the intracranial pressure. 
Despite optimal treatment, this is a condition with high mortality.  
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Fashion braces: an alarming trend
Shahryar SorooshianI, Alangseri Ayubayu KamarozamanII

Faculty of Industrial Management, Universiti Malaysia Pahang Ringgold Standard Institution, Gambang Kuantan, Pahang, Malaysia

Dear Editor,

Fixed orthodontic appliances, also known as braces, are apparatuses used for orthodontic 
treatment and are commonly used among teenagers. Certified orthodontists use braces to move 
unaligned teeth until they become well-arranged. 

In Southeast Asian countries, the ratio of orthodontists to populace is much less than in 
many other countries; for instance, in Malaysia it is 1:220,000.1 The limited number of special-
ists contributes towards inability to satisfy the demand. Thus, orthodontic treatment has become 
an expensive service in non-government clinics. Although the cost is less through government 
services, the waiting list is very long and most often only the patients with severe disorders will 
be selected. Hence, the high cost of treatments using braces confers luxury prestige to this appa-
ratus. Moreover, use of braces is renowned for its connotation of spending power and therefore 
constitutes an alluring status symbol among teenagers across Southeast Asia.2 This has resulted 
in a new trend for fashion braces, which are traded through the black market. 

Fashion braces, also known as fake braces, look very comparable to real orthodontic braces 
but are not operative. They do not have any therapeutic purpose, but the black market for fash-
ion braces targets teenagers who are seeking to attain the standard of luxury denoted by their 
use. Fashion braces can be supplied with a variety of ornamentation such as diamonds or car-
toon characters attached to colorful orthodontic rubber bands. 

Fashion braces are sold over the counter on the streets and online. Some websites and social-me-
dia platforms even provide do-it-yourself (DIY) videos. In some Southeast Asian countries, fake 
brace providers are mostly individuals who do not have orthodontic certification or qualifica-
tion. They are not legally permitted to conduct dentistry practice and so they cannot register 
their offices. Without legal premises, they will usually arrange their customers’ appointments in 
beauty salons3 or at residential addresses. 

These braces are affixed without proper clinical assessment and without any radiographic 
investigation prior to use. The availability of clinical apparatus and its hygiene status may be 
questionable especially in relation to DIY brace-fixing practices. Patients do not have any right 
to reclamation in the event of an injury, infection or any other issue during or after installation 
of the braces. 

This substandard orthodontic practice can cause damage to patients’ teeth, gums, lips and 
supporting bones. The authorities claim that these practices may also cause internal damage and 
cancer.4 Moreover, there have been cases of teenagers who died after using fashion braces.5 In the 
news this year (2018), some fashion braces have been found to present inferior material quality 
and have been laden with toxic heavy metals such as cadmium.5

The fashion-brace trend started in Southeast Asia and then expanded to the Far East. 
Recently, the trend reached the Middle East and it is still growing towards other parts of the 
world. Hence, it can be suggested that enforcement of laws and policies needs to be strength-
ened to monitor and prevent the use of fake braces. Higher authorities need to look at this issue 
seriously. Society needs to be made aware of the negative impact of fake braces, especially in 
relation to teenagers.  
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respeita a área de abrangência das respectivas operadoras de saúde, bem como a disponibilidade para cada entidade de classe. Os preços e as redes estão sujeitos a 
alterações, por parte das respectivas operadoras de saúde, respeitadas as disposições contratuais e legais (Lei nº 9.656/98). Condições contratuais disponíveis para 
análise. Outubro/2018.
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