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Differences between self-reported and laboratory measures 
of diabetes, chronic kidney disease, and hypercholesterolemia

abstract  This paper aims to compare the self-re-
ported prevalence measured by laboratory tests 
and the false positive and negative values for dia-
betes, chronic kidney disease, and hypercholeste-
rolemia. We used information from the interview 
and laboratory tests of the National Health Sur-
vey (2013, 2014-2015). Sensitivity and specificity 
were calculated by gender, age, schooling, having 
health insurance, and time since the last medical 
visit. We used logistic regression to analyze asso-
ciated factors with false positives and negatives. 
Sensitivity was higher for diabetes and among 
older adults and those who had a medical visit 
more recently. Specificity was high for all diseases, 
with better performance among younger people, 
those with high schooling, and a visit more than 
one year ago. The likelihood of false positives and 
negatives decreased with schooling and increased 
with age. Low sensitivity suggests that prevalence 
might be higher than indicated by self-reported 
measures. 
Key words  Sensitivity and specificity, Self-report, 
Diabetes Mellitus, Chronic kidney disease, Hyper-
cholesterolemia
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introduction

The self-reported health measure is often used as 
an alternative to surveys that, in general, require a 
more complicated data collection process and en-
tail higher costs1. However, Moreira et al.1 empha-
size that self-reported prevalence (often found in 
household surveys) may be biased. Respondents 
may classify themselves as ill and not carry the 
disease (false positive) or not report the disease 
and be diagnosed with the disease (false negative).

Some factors that may explain the lack of un-
derstanding about the health situation itself. For 
example, Johnston et al.2 highlight that individ-
uals do not recognize their condition. They may 
have provided incorrect information to doctors, 
or forgotten or misinterpreted medical advice, or 
even received incorrect information from pro-
fessionals. The same authors point out that the 
lack of understanding about the health condition 
itself can vary by socioeconomic level. Thus, the 
analysis of self-reported health conditions will 
probably be influenced by factors such as income 
and education3.

According to Velakkal et al.4, epidemiological 
studies on chronic NCDs in developing coun-
tries tend to show lower prevalence in groups 
with lower socioeconomic status, mainly due to 
the difficulty of accessing health services. In In-
dia, the authors compared the self-reported diag-
nosis with the diagnosis based on standard tests 
(structured questionnaires for identifying some 
diseases) for some NCDs and identified essential 
differences. Self-reported diagnoses were more 
prevalent in groups with higher income and ed-
ucation. However, the differences were not main-
tained when the standard test was used, which, 
in the authors’ opinion, could be associated with 
the difficulty of groups in worse socioeconom-
ic situations in accessing health services, even if 
they can identify their worst health condition.

In Brazil, considering the population over 18, 
the prevalence of self-reported diabetes mellitus 
(DM) was higher than that diagnosed from labo-
ratory tests, according to PNS data (2014-2015)5. 
The difference between the prevalence of DM 
was more significant for the group of 60 and over, 
and the self-reported measure was more preva-
lent. Laboratory diagnoses evidenced a higher 
prevalence than self-reported in the 35-44 years 
age group. 

Regarding chronic kidney disease (CKD), 
laboratory estimates (PNS 2014-2015) show that 
the number of individuals with the disease is ap-
proximately four times higher than the self-re-

ported6. Concerning cholesterol, the situation 
is very similar to that observed with CKD. The 
prevalence measured by laboratory tests is con-
siderably higher than what that pointed out by 
the self-reported diagnoses7.

Diabetes, high cholesterol, and CKD have dif-
ferent symptomatic and clinical manifestations, 
which implies different probabilities of their 
identification by individuals8-10. The pathological 
profile influences sociodemographic characteris-
tics, access to health services, and how people are 
aware of their health8-10. However, the joint anal-
ysis – for different diseases – of the differences 
between self-reported and laboratory-measured 
diagnoses can help us better measure the qual-
ity of self-reported health information and the 
differences between the outcomes. The analysis 
stratified by different sociodemographic vari-
ables can also be of great importance for the 
planning of public health policies when pointing 
out possible, more sensitive groups. The National 
Health Survey (PNS) contains a series of biologi-
cal markers that make the proposal feasible.

In this context, this study aims to compare 
the prevalence between the self-reported diagno-
sis – collected in the first stage of the National 
Health Survey (PNS), in 2013 – and that mea-
sured through laboratory tests in the second 
stage of the research, in the 2014-2015 period, 
based on sensitivity and specificity, for diabe-
tes, chronic kidney disease, and high cholester-
ol. These measures will be analyzed considering 
sociodemographic characteristics and access to 
health services. We also intend to analyze how 
these characteristics influence the probability of 
false-positive and false-negative diagnoses.

Methods

This is a cross-sectional study using information 
from the two stages of the National Health Survey 
(PNS). The self-reported data were constructed 
from the answer to the question if any doctor had 
already diagnosed them with some of the diseas-
es of interest. A specific question for each of the 
outcomes is included in the PNS chronic dis-
ease module collected in 2013, namely, Diabetes 
(Q030), Cholesterol (Q060), and Chronic Kidney 
Disease (Q124). These outcomes were compared 
with laboratory tests of Glycosylated Hemoglo-
bin (GH), Creatinine, Glomerular Filtration Rate 
(GFR), Total and Fractional Cholesterol (LDL, 
HDL, and TC), performed on the same individu-
als between 2014 and 2015.
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The base with PNS laboratory exams con-
sists of 8,952 observations, from a subsample 
of the PNS. The construction of the PNS lab-
oratory base can be better understood in other 
studies5,11-13. The number of tests analyzed here 
ranged from 7,211 to 8,528 due to losses in the 
laboratory sample, processing of analyses, insuf-
ficient material, and others. The sample consid-
ered for each of the outcomes, and each of the 
different metrics had observations with self-re-
ported and laboratory information. That is, cases 
with missing values in any of these variables were 
disregarded.

The laboratory diagnosis of diabetes was 
based on glycosylated hemoglobin (HgA1) for 
individuals with HgA1 ≥ 6.5. This cutoff point 
was used in a recently published work with the 
same database5. It should be noted that cases 
where individuals had HgA1 ≤ 6.5 (which would 
represent the absence of diabetes) but declared 
having used medication to lower sugar or insu-
lin in the two weeks before the research (Q03401 
or Q03402) were excluded from the analysis on 
diabetes. Keeping these cases in the base could 
artificially inflate false-positive cases and speci-
ficity. The same exercise could not be performed 
for the other outcomes due to the availability of 
information.

Two different metrics were used for Chronic 
Kidney Disease (CKD): the glomerular filtration 
rate (GFR) and creatinine (CR). The definition 
of cutoff points followed the work of Malta et 
al.6, with the diagnosis of CKD attributed to men 
with CR ≥ 1.3 and 1.1 for women. All those with 
values below 60 mL/min/1.73 m2 were consid-
ered to have CKD based on the GFR. The calcu-
lation of the GFR in the database was based on 
the equation of the MDRD study without adjust-
ment for ethnicity and skin color14. Three differ-
ent metrics and cutoff points were employed to 
define the diagnosis of altered cholesterol: total 
cholesterol ≥ 200 mg/dL; low-density lipopro-
teins (LDL) ≥ 130 mg/dL; and high-density lipo-
proteins (HDL) < 40 mg/dL for men and < 50 
mg/dL for women. It should be noted that the 
question used for self-reported identification re-
fers to high (and not altered) cholesterol, which 
could lead to some confusion concerning HDL. 
The definition of limits was based on a study 
with the same database7 and a Brazilian guideline 
on dyslipidemia15.

The first strategy for analyzing the differences 
between laboratory-measured and self-reported 
diagnoses was the assessment of sensitivity and 
specificity for each of the outcomes of interest, 

considering the set of sociodemographic vari-
ables – gender, age, schooling, whether or not 
they have health insurance, and the time elapsed 
since the last medical appointment. The sensitiv-
ity indicates the proportion of individuals who 
reported having one of the diseases among those 
that the laboratory test indicated the disease’s 
presence. In turn, specificity is the proportion 
of individuals who responded that they did not 
have the disease, and the test confirmed its ab-
sence16; that is, it indicates the proportion of cases 
in which the laboratory measurement confirmed 
the negative self-reported diagnosis. In the anal-
ysis, the laboratory base’s outcomes were ad-
dressed as the gold standard. The sensitivity and 
specificity of each of the categories of variables of 
interest for each outcome and metric were calcu-
lated separately. Thus, confidence intervals (95% 
CI) were generated for each subgroup.

Then, logistic regression models were de-
veloped for two dependent variables (for each 
outcome), false-positive and false-negative cases. 
That is, for diabetes, CKD, and cholesterol, the 
false-positive variable was assigned a value of “1” 
in cases where individuals declared the presence 
of the disease, but the information was not cor-
roborated by the laboratory test, and zero for the 
other cases. The value of “1” in the false-negative 
variable was assigned to individuals whose lab-
oratory diagnosis indicated the presence of the 
disease, not confirmed by the respondents, and 
a value of zero was attributed in the other cases. 
The same sociodemographic and access to health 
services variables described in the sensitivity 
and specificity analysis were used as explanatory 
variables. The model was developed for the three 
outcomes considering each of the metrics used 
(HgA1, GFR, CR, TC, LDL, and HDL).

The 2013 PNS was approved by the National 
Research Ethics Committee (CONEP) of the Na-
tional Health Council, Ministry of Health. The 
research participants signed an informed con-
sent form (ICF), and subsequently, collections of 
peripheral blood were performed at any time of 
the day. All estimates and analyses were made us-
ing Data Analysis and Statistical Software (Stata), 
version 2014.

results

Diabetes

The prevalence of diabetes measured based 
on glycosylated hemoglobin (HgA1) in the 
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sample analyzed here was 7.4% (95% CI, 6.7%-
8.2%), while the self-reported information points 
to a prevalence of 5.5% (95% CI, 4.9% -6.3%). 
The difference between the prevalence levels was 
statistically significant. Table 1 shows that 59% 
(95% CI, 53.8%-63.4%) of individuals with the 
laboratory diagnosis of diabetes declared to have 
the disease.

Men and women sensitivity to diabetes was 
practically the same, at 58.9% (95% CI, 50.5%-
66.9%) and 59% (95% CI, 52.4%-65.2 %), re-
spectively. Considering the age groups, the sen-
sitivity concerning diabetes was lower in the 
younger group (less than 50 years), and the dif-
ference between this group and the others (50-
59 and 60 and over) was statistically significant. 
Schooling levels did not show significant differ-
ences in diabetes-related sensitivity.

Individuals who had visited the doctor over a 
year earlier, with a laboratory diagnosis of diabe-
tes, reported the presence of the disease (26.8% 
- 95% CI, 17.0%-39.5%) at levels lower than 
those groups whose medical visit occurred more 
recently (both above 60% sensitivity). A health 
insurance plan did not show a significant differ-
ence in sensitivity for laboratory and self-report-
ed diabetes measurements.

Table 2 shows the specificity of self-report-
ed measures and based on laboratory tests for 
all outcomes. Concerning diabetes, 98.8% (95% 
CI, 98.4%-99.1%) of individuals with glycosylat-
ed hemoglobin below 6.5% reported not having 
the disease. In general, the specificity of diabetes 
was relatively high. Among the variables analyzed 
here, only age showed a significant difference be-
tween the subgroups. Specificity for people under 
50 years (99.3% 95% CI, 98.9%-99.6%) was high-
er than among those aged 60 and over (97%).

Tables 3 and 4 show, respectively, for each 
outcome, the odds ratio estimated by a logistic 
regression model for two dependent variables, 
namely, false-negative (FN) and false-positive 
(FP) cases. Considering diabetes, the likelihood 
of false-negatives increased significantly with 
age. Regarding the group aged 50 or less, both 
individuals aged 50-59 years (OR = 2) and those 
older than 60 years (OR = 3.18) we more like-
ly to show FNs. Regarding schooling, the model 
shows that individuals with access to higher edu-
cation were 51% less likely (OR = 0.49) to record 
a false negative than those in the illiterate or in-
complete elementary group. The other variables 
(gender, last visit, and health insurance plan) did 
not show statistical significance in the model es-
timated to analyze FNs’ for diabetes.

Table 4 indicates that being over 60 signifi-
cantly increased (183%, OR = 2.83) the likeli-
hood of a false positive occurrence for diabetes 
compared to the group under 50. The other vari-
ables were not statistically significant.

chronic Kidney Disease

The prevalence of creatinine-based chron-
ic kidney disease was 5% (95% CI, 4.5%-5.6%) 
and 6.6% (95% CI, 6-7.4%) considering the Glo-
merular Filtration Rate. In turn, the self-report-
ed prevalence of CKD was 1.4% in both samples 
used to analyze outcomes. The sensitivity of 
laboratory and self-reported measurements was 
relatively low for both GFR and creatinine, with 
4.4% (95% CI, 2.7%-7%) and 3.2% (95% CI, 
2.1 %-5.1%), respectively. That is, a small por-
tion of individuals with the laboratory diagnosis 
of CKD adequately reported the presence of the 
disease. Considering both metrics, the sensitivity 
analysis of chronic kidney disease (Table 1) did 
not show significant differences between the ana-
lyzed variables’ subgroups. However, noteworthy 
are the low levels of sensitivity observed for all 
subgroups.

As for specificity, Table 2 shows high values 
(98.7%, 95% CI, 98.3%-99%) for both metrics 
(Creatinine and GFR). In conjunction with di-
abetes, it was the highest specificity observed 
among the outcomes. As in the sensitivity analy-
sis, no significant differences were identified be-
tween the subgroups of sociodemographic vari-
ables and access to health services.

Table 3 shows that the likelihood of FN was 
higher for the group over 60 (OR = 3.63) com-
pared to the group under 50, considering creati-
nine as a laboratory measure. In the same model, 
having a health insurance plan increased the like-
lihood of FN for CKD by 40% (OR = 1.4). The 
analysis of the occurrence of FN for CKD – when 
GFR was the metric used – points to a higher like-
lihood of FN for women (OR = 1.65). Individuals 
from both the 50-59 years group (OR = 3.35) and 
the 60 years and over group (OR = 6.95) were 
more likely to declare that they were not sick, and 
the statement diverged from the GFR. The same 
model indicated a lower likelihood of false-neg-
ative (OR = 0.73) for those with a medical visit 
more than a year earlier, compared to the group 
whose visit took place in less than three months.

Table 4 shows statistically significant differ-
ences in the likelihood of false-positive only for 
the 50-59 years group compared to those under 
50, and only in the creatinine-based model. None 
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table 1. Self-reported sensitivity of Diabetes Mellitus, CKD, and cholesterol (TC, HDL, LDL) compared to 
laboratory measurements.

Diabetes

chronic 
Kidney 
Disease 

(creatinine)

chronic 
Kidney 
Disease 
(GFr)

total 
cholesterol

cholesterol 
lDl

cholesterol 
HDl

Total 59 4.4 3.2 24.2 27.4 16.5

IC 95% (53.8;63.9) (2.7;7) (2.1;5.1) (22.2;26.3) (24.6;30.3) (15.1;17.2)

N.Obs. 7347 8528 7450 7222 7222 7211

Gender

Women 59 3.7 2.6 27.1 30.3 18.5

95% CI (52.4;65.2) (1.9;7.3) (1.3;5) (24.6;29.9) (26.7;34) (16.6;21.4)

N.Obs. 4469 4980 4340 4428 4427 4422

Men 58.9 5 4.4 19.8 23.3 13.4

95% CI (50.5;66.9) (2.6;9.4) (2.4;8.1) (16.8;23.3) (19;28.1) (11.2;15.9)

N.Obs. 2878 3548 3110 2794 2795 2789

Age

Less than 50 42.2 2.8 3.3 16.5 18 10.5

95% CI (31.1;54) (0.9;7.9) (1.2;8.8) (14;19.4) (14.5;22) (8.9;13.1)

N.Obs. 4238 5019 4756 4029 4028 4022

50-59 65.9 5 2.4 27.8 33.5 21.3

95% CI (56.2;74.4) (2;12.1) (1;5.8) (23.6;32.5) (27.6;39.9) (17.8;25.2)

N.Obs. 1314 1495 1419 1318 1318 1318

60 and over 64(57;70.5) 5.4 3.7 33 36.4 26.7

95% CI (57;70.5) (2.9;9.9) (2;6.5) (29.3;37) (31.4;41.7) (23.6;26.7)

N.Obs. 1795 2014 1275 1875 1876 1871

Schooling  

Illiterate or Incomplete 
Elementary

61.2 6.9 4.9 27.3 31.8 20.5

95% CI (54.7;67.3) (3.9;11.8) (2.8;8.3) (24.4;30.5) (27.9;36.1) (18.2;20.6)

N.Obs. 3113 3785 3086 3087 3088 3079

Complete Elementary or 
Incomplete High School

54.6 1.8 1.3 21 23.2 13.5

95% CI (45;63.8) (0.8;4.3) (0.5;3.2) (18;24.5) (19;28) (11.4;16)

N.Obs. 3079 3499 3217 2982 2981 2979

Higher Education 62.1 1.9 2 23.8 26 14.9

95% CI (44.6;77) (0.4;8.3) (0.6;6.7) (19.1;29.3) (19.2;34.1) (11.7;21.3)

N.Obs. 1155 1244 1147 1153 1153 1153

Last visit

Less than 3 months 64.4 5.9 3.4 27.8 31.7 19.7

95% CI (57.8;70.5) (3.5;10) (1.9;6) (25;30.8) (27.9;35.9) (17.7;20.9)

N.Obs. 3958 4437 3790 3970 3971 3961

3 months to 1 year 60.8 1.6 3 26.4 30.5 17.1

95% CI (50.4;70.3) (0.4;6.2) (1.1;7.9) (22.2;31.1) (24.6;37.1) (14.2;19.8)

N.Obs. 1770 1982 1755 1733 1732 1733

Over 1 year 26.8 2.1 2.9 10.8 11.9 6.7

95% CI (17;39.5) (0.6;7.3) (1.1;7.7) (8.3;14) (8.5;16.4) (4.9;11.1)

N.Obs. 1619 2109 1905 1519 1519 1517

Health Insurance Plan

No 56.5 4.1 3.5 22.6 26.4 15.4

95% CI (50.5;62.2) (2.3;7.1) (2.1;6) (20.3;25) (23.3;29.8) (13.8;16.9)

N.Obs. 5480 6527 5732 5335 5335 5327

Yes 65.4 4.9 2.6 27.8 29.8 19.1

95% CI (55;74.5) (2.1;10.9) (1.1;5.9) (23.9;32.1) (24.4;35.9) (16.2;20.8)

N.Obs. 1867 2001 1718 1887 1887 1884 
Source: National Health Survey (PNS), 2013; 2014-2015.
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table 2. Self-reported specificity of Diabetes Mellitus, CKD, and Cholesterol (TC, HDL, LDL) compared to laboratory 
measurements.

Diabetes

chronic 
Kidney 
Disease 

(creatinine)

chronic 
Kidney 
Disease 
(GFr)

total 
cholesterol

cholesterol 
lDl

cholesterol 
HDl

Total 98.8 98.7 98.7 89.1 87.5 85.7

95% CI (98.4;99.1) (98.3;99) (98.3;99) (87.9;90.2) (86.4;88.6) (84.2;87.1)

N.Obs. 7347 8528 7450 7222 7222 7211

Gender

Women 98.6 98.5 98.5 87.7 85.6 83.3

95% CI (98.1;99) (97.9;98.9) (97.8;99) (86;89.2) (84;87) (81.1;85.2)

N.Obs. 4469 4980 4340 4428 4427 4422

Men 99 99 99 90.8 89.9 88.1

95% CI (98.4;99.4) (98.5;99.3) (98.5;99.3) (89;92.3) (88.2;91.3) (85.9;90)

N.Obs. 2878 3548 3110 2794 2795 2789

Age

Less than 50 99.3 99 99 94.2 93 93.2

95% CI (98.9;99.6) (98.5;99.3) (98.5;99.3) (93;95.3) (91.8;94) (91.6;94.4)

N.Obs. 4238 5019 4756 4029 4028 4022

50-59 98.5 98 98.1 84.4 83.5 79.1

95% CI (97.5;99) (96.9;98.7) (97;98.8) (80.5;87.7) (80.2;86.3) (74.6;83)

N.Obs. 1314 1495 1419 1318 1318 1318

60 and over 97.3 98.4 98.3 76.7 75.4 71.6

95% CI (96.1;98.1) (97.6;99) (97.2;99) (73.4;79.7) (72.6;78.1) (67.7;75.1)

N.Obs. 1795 2014 1275 1875 1876 1871

Schooling 

Illiterate or Incomplete Elementary 98 98.8 98.9 85 83.7 80.8

95% CI (97.3;98.5) (98.3;99.1) (98.5;99.2) (82.8;86.9) (81.8;85.5) (78.2;83.2)

N.Obs. 3113 3785 3086 3087 3088 3079

Complete Elementary or 
Incomplete High School

99.2 98.4 98.4 92.5 90.7 90

95% CI (98.5;99.5) (97.7;98.9) (97.7;99) (90.8;93.9) (89.1;92.1) (87.8;91.8)

N.Obs. 3079 3499 3217 2982 2981 2979

Higher Education 99.3 99.3 99.2 88.8 87.2 85

95% CI (98.6;99.7) (98.5;99.7) (98.2;99.7) (85.6;91.3) (84.3;89.5) (81.2;88.2)

N.Obs. 1155 1244 1147 1153 1153 1153

Last visit

Less than 3 months 98.4 98.5 98.5 86.3 84.6 82.6

95% CI (97.9;98.8) (97.9;98.9) (97.8;98.9) (84.5;87.9) (83;86.1) (80.4;84.7)

N.Obs. 3958 4437 3790 3970 3971 3961

3 months to 1 year 99.2 98.7 98.8 89.6 87.6 85.2

95% CI (98.6;99.6) (97.9;99.2) (98;99.3) (87.1;91.7) (85.2;89.6) (81.7;88)

N.Obs. 1770 1982 1755 1733 1732 1733

Over 1 year 99.2 99.2 99.2 96.3 95.4 94.7

95% CI (98.1;99.7) (98.5;99.6) (98.4;99.6) (94.5;97.5) (93.8;96.6) (92.7;96.2)

N.Obs. 1619 2109 1905 1519 1519 1517

Health Insurance Plan

No 98.6 98.8 98.9 90.3 88.9 87.3

95% CI (98.1;99) (98.4;99.1) (98.5;99.2) (88.9;91.5) (87.7;90.1) (85.6;88.8)

N.Obs. 5480 6527 5732 5335 5335 5327

Yes 99.2 98.5 98.4 86.8 84.7 82.9

95% CI (98.6;99.5) (97.5;99.1) (97.3;99.1) (84.3;88.9) (82.4;86.7) (79.9;85.6)

N.Obs. 1867 2001 1718 1887 1887 1884
Source: National Health Survey (PNS), 2013; 2014-2015.
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of the explanatory variables showed statistical 
significance in the GFR-based analysis.

cholesterol

The laboratory base shows cholesterol above 
the recommended of 33.9% (95% CI, 32.4%-
35.3%) and 19.5% (95% CI, 18.3%-20.7%) 
considering total cholesterol (TC) and LDL, re-
spectively. In turn, the tests indicate that 49.8% 
(48.3% -51.4%) of the sample had HDL below 
the recommended. The prevalence of self-report-
ed high cholesterol was 15.4%.

The sensitivity (Table 1) related to cholester-
ol was considerably lower than that observed in 
the analysis of diabetes. The sensitivity was high-
er for LDL, at 27.4% (95% CI, 24.6%-30.3%), 
followed by total cholesterol (24.2%, 95% CI, 

22.2%-26.3%) and HDL (16.5%, 95% CI, 15.1%-
17.2%). TC and HDL showed a higher sensitivity 
for women. In the three cholesterol measure-
ments, the group’s sensitivity under 50 was at 
least half of those aged 60 and over. No statistical 
significance was observed in any of the three cho-
lesterol metrics among the schooling subgroups.

Table 1 indicates that the time elapsed since 
the last visit influences the sensitivity for prac-
tically all outcomes. The same was observed in 
analyses based on TC, LDL, and HDL, particular-
ly when comparing the groups that had visited a 
doctor more than one year earlier and the group 
that had visited a doctor in the last three months 
since the interview.

Specificity was lower for the three cholesterol 
metrics concerning diabetes and CKD, ranging 
from 85.7% (95% CI, 84.2%-87.1%) and 89.1% 

table 3. Estimated Odds ratio for the occurrence of False Negative, by socioeconomic variables, for each 
outcome analyzed, PNS 2013, 2014-2015.

Diabetes

chronic 
Kidney 
Disease 

(creatinine)

chronic 
Kidney 
Disease 
(GFr)

total 
cholesterol

cholesterol 
lDl

cholesterol 
HDl

N° Obs. 7347 8528 7450 7222 7222 7211

Gender

Men - - - - - -

Women 1.3 0.79 1.65* 1.15 1.11 1.39*

Age

Less than 50 - - - - - -

50-59 2* 1.3 3.35* 1.69* 1.58* 0.8*

60 and over 3.18* 3.63* 6.95* 1.41* 1.37* 0.8*

Schooling

Illiterate or Incomplete 
Elementary

- - - - - -

Complete Elementary or 
Complete High School

0.92 0.95 0.83 0.99 1.01 1.02

Higher Education and 
over

0.49* 0.75 0.83 0.91 0.89 0.82

Last visit

Less than 3 months - - - - - -

3 months to 1 year 1.15 0.91 0.82 1.11 1.07 1.1

1 year and over 1.18 0.75 0.73* 1.31* 1.41* 1.21*

Health Insurance Plan

Yes 0.78 1.4* 1.2 0.89 0.88 0.75*

No - - - - - - 
Note: * Statistical significance of 0.95.
Source: National Health Survey (PNS), 2013; 2014-2015.
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table 4. Estimated odds ratio for the occurrence of False Positive, by socioeconomic variables, for each outcome 
analyzed, PNS 2013, 2014-2015.

Diabetes

chronic 
Kidney 
Disease 

(creatinine)

chronic 
Kidney 
Disease 
(GFr)

total 
cholesterol

cholesterol 
lDl

cholesterol 
HDl

N° Obs. 7347 8528 7450 7222 7222 7211

Gender

Men - - - - - -

Women 1.27 1.36 1.32 1.14 1.32* 1.05*

Age

Less than 50 - - - - - -

50-59 1.92 1.97* 1.76 1.97* 2.04* 3.17*

60 and over 2.83* 1.47 1.46 2.98* 3.15* 3.93*

Schooling

Illiterate or Incomplete 
Elementary

- - - - - -

Complete Elementary or 
Complete High School

0.7 1.46 1.6 0.73* 0.8 0.77

Higher Education and over 0.61 0.58 0.69 1.02 1.02 1.21

Last visit

Less than 3 months - - - - - -

3 months to 1 year 0.54 0.93 0.84 0.81 0.89 0.94

1 year and over 0.6 0.63 0.64 0.33* 0.36* 0.4*

Health Insurance Plan

Yes 0.66 1.21 1.36 1.32* 1.37* 1.47*

No - - - - - - 
Note: * Statistical significance of 0.95.
Source: National Health Survey (PNS), 2013; 2014-2015.

(95% CI, 24.6%-30.3%) (Table 2). Specificity 
measured by HDL and LDL was higher for men. 
Table 2 shows that the age gradient of specific-
ity shows the opposite sign to that observed in 
the sensitivity (Table 1). In other words, speci-
ficity decreased with age. For all outcomes, the 
younger population (less than 50) had a higher 
proportion of non-sick (laboratory-confirmed) 
individuals who reported not having the disease 
than the 60 years and over group. For example, in 
the case of HDL, the absolute difference in speci-
ficity between these groups was 21.6%.

In turn, considering schooling, the differ-
ences were only statistically significant between 
illiterates or those with incomplete primary 
education and those with complete primary or 
secondary education. Specificity was higher for 
individuals who went to the doctor over a year 
earlier. Measured by LDL, specificity was higher 
for those who did not have health insurance.

The likelihood of false-negative (Table 3) was 
higher for women when measured by HDL (OR 
= 1.39). Regarding the younger group (under 50 
years), the likelihood of FN was almost always 
positive with age. The likelihood of false-nega-
tive decreased with age only for HDL. Concern-
ing time since the last visit, the likelihood of re-
cording FNs was higher for TC, LDL, and HDL, 
respectively, with a 31% (OR = 1.31), 41% (OR = 
1.41), and 21% (OR = 1.21) higher likelihood (1 
year or more) compared to those who had gone 
to the doctor less than three months earlier. In 
turn, having a health insurance plan reduced the 
likelihood of FNs only for cholesterol measured 
by HDL (OR = 0.75).

Table 4 shows that women were 32% more 
likely to declare having been diagnosed with high 
cholesterol and having LDL within the expected 
(laboratory-confirmed) (FP) (OR = 1.32) than 
men. The likelihood of FP for women was also 
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higher, considering HDL (OR = 1.05). The likeli-
hood of someone over 60 years of age reporting 
FP was greater for TC (OR = 2.98), LDL (OR = 
3.15), and HDL (OR = 3.93).

Few outcomes attested that the schooling 
level affected the likelihood of FP. The likelihood 
of someone with elementary school or complete 
high school (total cholesterol) representing a 
case of PF was 27% less likely than illiterates or 
with incomplete elementary school. The longer 
the time elapsed since the last visit, the lower the 
likelihood of FP, especially for the group in which 
the last visit to the doctor occurred over a year 
earlier. Having a health insurance plan pointed 
to a higher likelihood of FPs.

Discussion

Considering the metrics used, the results indicate 
low agreement between self-reported and labora-
tory-measured diagnoses. Biological markers can 
inform about health conditions before the indi-
vidual’s perception of symptoms3. Crimmins and 
Vasunilashorn17 highlight that the availability of 
biomarkers allows researchers to know the health 
situation and the effectiveness of services simul-
taneously. The difference between self-reported 
and laboratory-measured diagnoses, especially 
concerning sensitivity, indicates an essential pro-
portion of the population that may be ill and is 
unaware of this condition.

PNS laboratory data show that chronic kid-
ney disease estimates were up to four times high-
er than self-reported data7. The results showed 
that sensitivity was higher in diabetes, where 
about 60% of those who claimed to have the dis-
ease were positively tested. Concerning choles-
terol, this measure was lower (close to a quarter) 
and less than 5% for CKD. Therefore, the low 
sensitivity identified here may reflect underdiag-
nosed CKD, especially in the country. However, 
the comparison between the measures of agree-
ment between different diseases should be per-
formed with caution. Self-reported health mea-
surements’ accuracy is related to socioeconomic 
and demographic characteristics, the presence or 
absence of morbidities, and the pathology’s fea-
tures8-10. The perception of symptoms is one of 
the factors related to disease recognition8-10.

Diabetes was more sensitive than other dis-
eases. To a large extent, this result may be relat-
ed to the manifestation of the disease’s typical 
symptoms, not observed in cholesterol and CKD. 
Okura et al.10 note that diabetes is not an aggres-

sive disease at the onset of its manifestation, but 
requires many interactions with the health sys-
tem for its control, which increases the likelihood 
of individuals recognizing the disease. Compared 
to CKD and high cholesterol, this may be one 
reason for the increased sensitivity observed. 
While it remains asymptomatic for a long time, 
cholesterol is more commonly requested in rou-
tine tests than CKD. The clinical manifestation of 
the condition increases the likelihood of individ-
uals reporting it9.

In this sense, Harris and Schoorp18 highlight 
that, unlike self-reported measures, biometric 
markers offer objective health measures and can 
point out risks in cases where symptoms do not 
manifest early and consistently. This reinforces 
the importance of research, such as the PNS, for 
planning health actions at the national level.

Specificity, or the proportion of individuals 
who responded that they did not have the dis-
ease and the test confirmed it, was high for all 
measures (diabetes, CKD, and cholesterol), with 
a lower cholesterol level. Higher specificity was 
found in younger individuals with a high school-
ing level and who had visited a doctor over a year 
earlier. However, these same groups have a lower 
prevalence of the diseases analyzed5-7.

The current study confirms the literature re-
sults that point to low sensitivity and high speci-
ficity (96%) between measured and self-reported 
measures10,19-22. Analyzing diabetes and hyperten-
sion, Ning et al.16 observed a higher sensitivity 
for the older population. A cohort study on older 
adults in Bambuí also identified a higher sensi-
tivity for diabetes among older adults who visited 
the doctor most recently and among those with 
some schooling19,23. In general, sensitivity was 
higher among older people.

In most of the outcomes and metrics consid-
ered, the group that had visited a doctor less than 
three months earlier had a higher sensitivity than 
those with a last visit in a more extended period. 
Greater access to health services, with a higher 
likelihood of having the disease diagnosed, and 
the ability to remember medical guidelines and 
change attitudes can explain this outcome19,23. 
Other studies also point out that the use of health 
services is the factor most associated with the va-
lidity of self-reported morbidity17,19,24-26.

As for education, some studies point to dif-
ferent directions. In China, Wu et al.20 identified 
a greater ability to correctly report the disease 
among those with higher education and a higher 
number of chronic diseases. In turn, Goldman et 
al.22 associate the quality of self-reported infor-
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mation with better cognitive function. Anoth-
er study in China on diabetes showed that the 
group with primary education had a higher sen-
sitivity than secondary education16. In the Dutch 
context, Molenaar et al.21 observed a higher sensi-
tivity in the intermediate level of schooling than 
those with higher education. The PNS showed 
greater sensitivity in the groups with lower ed-
ucation (illiterate or incomplete elementary 
school), especially when compared to the inter-
mediate level (complete elementary or complete 
high school). In general, the group that accessed 
the upper level showed higher sensitivity than the 
intermediate level but lower than the first group.

However, it should be noted that this indica-
tor is very likely to suffer from the effect of age 
composition. Lower schooling levels are more 
common in the older population, the same group 
that has higher sensitivity. In this sense, the re-
sults are influenced by the age structure of the ed-
ucation groups. Considering only the population 
aged 60 and over with diabetes, to illustrate the 
argument, sensitivity shows the expected gradi-
ent, 74.7% (Higher Education and over), 65.8% 
(Elementary or High School), and 62.7% (Illiter-
ate or Incomplete Elementary). In turn, in gen-
eral terms, specificity grows with the schooling 
level, agreeing with other studies16,21. Concerning 
the composition effect on specificity, we can also 
understand that the age groups with the highest 
schooling level are, in general, younger, the same 
group with the highest specificity27.

Education and access to health insurance 
plans can be considered income proxies. Dallas 
et al.3 emphasize that, unlike self-reported health 
measurements, biological markers may reveal an 
association between disease and income before 
the illness becomes explicit. Harris and Schorpp18 
emphasize that identifying risks from biological 
markers allows planners to intervene in the so-
cial determinants of health risk before the disease 
manifests itself or the condition worsens.

The regression models reinforce the impres-
sion that age is a crucial factor in analyzing the 
agreement between measured and self-reported 
diagnoses. The likelihood of incorrectly declar-
ing the diagnosis, for all outcomes, increased 
substantially with age for both false-positives 
(individuals without a laboratory diagnosis, but 
who self-reported the disease’s presence) and for 
false-negatives (positive laboratory diagnosis, 
not endorsed by the self-reported information). 
This result is interesting in light of the higher 
sensitivity for the older age groups. While hav-
ing proportionally greater knowledge about their 

health condition, older adults are also very like-
ly to misreport their condition, regardless of the 
outcome analyzed.

This relationship can be identified in both di-
rections in the literature. For example, Johnson 
et al.2 observe a positive relationship between age 
and the occurrence of false-negative for chronic 
hypertension. In turn, Onur and Valmuri28 ob-
served a negative effect of age on the occurrence 
of FN for hypertension and pulmonary disease. It 
should be noted that these authors used models 
and specifications different from those used here. 
Compared to the less educated group, in general, 
the likelihood of FP or FN was not statistically 
significant. In India, Onur and Valmuri28 note 
that higher schooling levels reduce the propen-
sity to record FN.

The declining likelihood of false-positives as 
the time since the last visit increases is probably 
related to patients’ low ability to understand the 
diagnoses. Velakkal et al.4 emphasize that one 
of the factors behind the discrepancy between 
self-reported measures and laboratory measures 
is often the inability to understand the diagnosis 
received. More vulnerable individuals (older, less 
educated) have lower levels of knowledge about 
their health.

It should be noted that false-positive cases 
(and specificity) can be artificially influenced by 
cases of individuals with the medication-con-
trolled disease. In these cases, the self-reported 
diagnosis will be positive (correctly), but the 
laboratory measurement will point to another 
direction due to disease control. Likewise, some 
previous tests may have returned a positive result 
at another time in life and, even if the parameters 
are no longer altered, individuals may report the 
presence of the disease. Concerning diabetes, the 
database allowed us to exclude from the analysis 
cases in which diabetes could be medication-con-
trolled. However, the same exercise could not be 
performed for the other outcomes. Another situ-
ation that must be considered is the possibility of 
PNS testing errors and potential errors in other 
previous tests. In general, health services usually 
repeat tests to clear doubts.

This work has significant limitations. The pe-
riod between the two data collections, on aver-
age, two years between the first and second stages 
of the PNS, undoubtedly increases the likelihood 
of disagreement between the measurements due 
to the possible change in the individuals’ health 
conditions. Another limitation already men-
tioned is that the cases in which the diseases (cho-
lesterol and CKD) may be medication-controlled 
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were not considered in the analyses. Likely, cases 
of people who declared they had received a med-
ical diagnosis but whose condition was medica-
tion-controlled were considered false-positives.

conclusion

The study pointed out the low sensitivity of 
self-reported morbidity to detect diseases, es-
pecially for chronic kidney disease and altered 
cholesterol. Self-reported measurements can 

underestimate diseases’ prevalence, showing that 
surveys using only self-reported measurements 
should be analyzed with some caution. Thus, giv-
en the feasibility, laboratory components should 
be routinely used in population surveys to esti-
mate the prevalence of diseases in the Brazilian 
population. This study’s outcomes indicate that 
the use of health services was an essential deter-
minant of the population’s ability to correctly 
inform their health condition, contributing to 
proper disease monitoring and care.
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