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Abstract

Background

The COVID-19 pandemic has progressed rapidly, with the emergence of new virus variants
that pose challenges in treating infected individuals. In Mexico, four epidemic waves have
been recorded with varying disease severity. To understand the heterogeneity in clinical
presentation over time and the sensitivity and specificity of signs and symptoms in identify-
ing COVID-19 cases, an analysis of the changes in the clinical presentation of the disease
was conducted.

Aim

To analyze the changes in the clinical presentation of COVID-19 among 3.38 million individ-
uals tested for SARS-CoV-2 at the Mexican Social Security Institute (IMSS) from March
2020 to October 2021 and evaluate the predictivity of signs and symptoms in identifying
COVID-19 cases.

Methods

A retrospective analysis of clinical presentation patterns of COVID-19 among individuals
treated at IMSS was performed, contrasting the signs and symptoms among SARS-CoV-2-
positive individuals with those who tested negative for the virus but had respiratory infection
symptoms. The sensitivity and specificity of each sign and symptom in identifying SARS-
CoV-2 infection were estimated.
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Results

The set of signs and symptoms reported for COVID-19-suspected patients treated at IMSS
were not highly specific for SARS-CoV-2 positivity. The signs and symptoms exhibited vari-
ability based on age and epidemic wave. The area under the receiver operating characteris-
tic (ROC) curve was 0.62 when grouping the five main symptoms (headache, dyspnea,
fever, arthralgia, and cough). Most of the individual symptoms had ROC values close to 0.5
(16 out of 22 between 0.48 and 0.52), indicating non-specificity.

Conclusions

The results highlight the difficulty in making a clinical diagnosis of COVID-19 due to the lack
of specificity of signs and symptoms. The variability of clinical presentation over time and
among age groups highlights the need for further research to differentiate whether the
changes are due to changes in the virus, who is becoming infected, or the population, partic-
ularly with respect to prior infection and vaccination status.

Introduction

The COVID-19 pandemic has severely affected Mexico, with a high mortality rate due to both
COVID-19 itself and the impact it has had on health services for other illnesses [1]. Responding to
this infection has had to occur on the fly, reflecting experience accumulated over time. Adjust-
ments made have reflected advances in knowledge about the virus and changes in the virus itself,
including the emergence of new dominant variants with different infectivity and severity [2, 3].

One of the challenges in any new pandemic is the inability to diagnose people in a timely
manner, as discussed in other studies [4], particularly in low- and middle-income countries
where testing constraints due to excess demand and limited testing supply are even more pro-
nounced than in high-income countries [5].

Overwhelmed health services—especially hospital services—have been identified as related
to worse outcomes as the quality-of-care decrease with evidence of increased mortality [6, 7].
During the COVID-19 pandemic, the quality of care has decreased [8, 9] due to exceeding
capacity but also because of staff burnout.

The use of pulmonary radiographs has been proposed as a mechanism for timely diagnosis,
given its relatively low cost, use of widely installed infrastructure, and immediate results. How-
ever, its low specificity for differentiating between COVID-19 and other respiratory infections
limits its potential [10]. The combined use of different diagnostic tools, such as radiographs
combined with signs and symptoms, has been suggested, but these approaches have not ade-
quately substituted for laboratory tests for SARS-CoV-2 [11, 12].

A potential approach is to use the clinical characteristics of patients at presentation to iden-
tify those who are most likely to be SARS-CoV-2 positive. This approach has been imple-
mented with alternative definitions of what constitutes a likely case and/or severe case of
COVID-19 from the presenting signs and symptoms. While it is clear that an individual with
respiratory stress requires immediate care, it is still useful to discern if the individual is affected
by SARS-CoV-2 or other respiratory conditions.

Nevertheless, while different signs and symptoms have been proposed as indicative of
COVID-19, studies across the globe have identified a large list of signs and symptoms among
individuals later confirmed as COVID-19 cases. Among the alternative profiles, the Mexican
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government defined a likely case and likely severe case based on a set of signs and symptoms at
presentation [13].

Identifying the most likely profile of signs and symptoms among individuals with COVID-
19-like symptoms could contribute to timely care and—especially among those resulting in
severe cases—decrease risk of death.

With the advantage of a very large dataset of individuals suspected of COVID-19 due to
respiratory symptoms, our aim was to predict SARS-CoV-2 positivity using reported patient-
level demographic characteristics and signs and symptoms, taking into account changes in pat-
terns over time through three different epidemic waves.

Methods

We conducted a cross-sectional analysis of data from the IMSS Epidemiological Surveillance
Online Notification System (SINOLAVE). As previously reported [5], SINOLAVE served as
the platform for recording suspected COVID-19 cases within IMSS. The responsible epidemi-
ology personnel in each of the 1,515 first-level medical units, 248 second-level care hospitals,
and 10 national medical centers validated and recorded the data from the epidemiological
studies, diagnostic test results, hospitalization data, and, if applicable, death of COVID-19 sus-
pected patients. Upon presentation, data were collected from the patients or their relatives and
included demographic and clinical information, with almost no missing data.

To analyze the evolution of symptomatology, we divided the Mexican pandemic into three
waves: February to September 2020, October 2020 to May 2021, and April to October 2021.
The initiation of a new wave was identified as the lowest point in case numbers subsequent to
the preceding wave.

We only analyzed suspected cases with valid PCR or rapid test results to assess the sensitiv-
ity and specificity of signs and symptoms. Positive cases were defined as those with a positive
result in either of these two tests, while negative cases had only negative results.

We utilized the Ministry of Health (Secretaria de Salud) definitions for suspect and severe
cases. A suspect case was defined as a patient presenting with at least one major symptom
(cough, dyspnea, fever, or headache) and one minor symptom (myalgias, arthralgias, odyno-
phagia, chills, chest pain, rhinorrhea, polypnea, anosmia, dysgeusia, or conjunctivitis). Severe
cases were defined as suspect cases who also exhibited dyspnea or chest pain [13].

Analysis

In this analysis, the results of rapid antigen tests were considered equivalent to those of PCR
tests, disregarding the possibility of false positives. As such, individuals with either a positive
PCR or rapid test result were classified as positive cases. To determine the sensitivity and speci-
ficity of symptoms and signs in predicting infection, we compared their prevalence among
positive and negative test results in Stata. Sensitivity was defined as the proportion of positive
cases with a specific symptom to the total number of positive cases, while specificity was
defined as the proportion of negative cases without the symptom to the total number of nega-
tive cases; this was calculated as:

Positive cases with symptom,

Sensitivity, =
% Positive Cases

Negative cases without symptom,

Specificity. —
pecificity, Negative Cases

PLOS ONE | https://doi.org/10.1371/journal.pone.0296320 December 21, 2023 3/9


https://doi.org/10.1371/journal.pone.0296320

PLOS ONE

Clinical characteristics at presentation as predictors of COVID-19

Using these values, we generated a Receiver Operating Characteristic (ROC) curve by plot-
ting sensitivity against 1-specificity, and calculated the area under the curve (AUC) using a
non-parametric approach in Stata. An AUC of 0.5 represents a symptom that is not informa-
tive in relation to the presence of COVID-19, while an AUC of 1 indicates a symptom that per-
fectly identifies the presence of COVID-19. A value of 0.75 or greater is considered a good
predictor [14, 15].

Additionally, considering that age has been a key predictor of severity among COVID-19
patients, we estimated the ROC AUC by age group for individuals aged 0 to 18 years, 19 to 49
years, and 50 years and older.

Ethics

This analysis was conducted as part of a project that was reviewed and approved by the
Research and Ethics Committee (IRB) of the Mexican Social Security Institute (IMSS) (regis-
tration number R-2020-785-165). The study was approved with the waiver of informed con-
sent, and all data was anonymized. The procedures and methods followed IMSS research
guidelines and national norms for health research.

Results

From a total of 4.48 million people seeking care for possible COVID-19 symptoms, 3.38 mil-
lion underwent either a PCR or rapid test. Only tested individuals were included in this analy-
sis. Table 1 displays the prevalence of symptoms by wave and SARS-CoV-2 test result among
the Mexican population treated at IMSS facilities. As shown, there are significant differences
between those with positive and negative SARS-CoV-2 test results for symptoms such as fever,
cough, arthralgia, myalgia, and dyspnea, with differences reaching up to 17 percentage points.
For most symptoms, the prevalence among those with positive test results is similar to those
with negative test results, with differences of less than 5 percentage points. There are also nota-
ble differences in the prevalence of symptoms between waves: for instance, the prevalence of
tever, which was 77.5% among those with a positive test during the first wave, decreased to
65.2% during the third wave. Additionally, the difference in prevalence between those with
positive and negative test results also changed between waves: for example, the prevalence of
dyspnea was 14.9 percentage points higher among SARS-CoV-2 positive patients compared to
those with negative tests during the first wave, but only 4.6 percentage points higher during
the third wave.

The sensitivity and specificity of each symptom for predicting COVID-19 infection are
reported in Table 2, which includes the prevalence and the area under the receiver operating
characteristic curve (AUC ROC). The results reveal that none of the analyzed symptoms have
an AUC ROC of 0.75 or higher, and most have a value close to 0.5, indicating limited useful-
ness as predictors. Fever, anosmia, dysgeusia, and cough have the highest AUC ROC, ranging
from 0.53 to 0.58 in the three waves. Most of the other symptoms have an AUC ROC around
0.50.

The definition of a suspected case has an AUC ROC of 0.56 during wave 1, and 0.57 for
waves 2 and 3, which are similar to the values for presenting with fever, anosmia, dysgeusia, or
cough individually. The definition of a severe case also produces a similar AUC ROC: 0.56 in
wave 1, 0.57 in wave 2, and 0.53 in wave 3. The combination of the five most frequently
reported COVID-19 symptoms (dyspnea, fever, cough, arthralgias, and headache) as a categor-
ical variable produces the highest AUC ROC of 0.62 in the three waves. Adding anosmia
increases the AUC ROC slightly to 0.64, still indicating limited predictive power.
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Table 1. Prevalence (observations) of signs and symptoms among suspected cases by confirmed COVID-19 status.

Wave 1 Wave 2 Wave 3
Symptom Negative Positive Difference Negative Positive Difference Negative Positive Difference
(percent points) (percent points) (percent points)
FEVER 63.0% 77.5% 14.6%%* 47.8% 61.9% 14.1%%* 48.4% 65.2% 16.8%**
(82,872) (129,076) (342,722) (313,496) (565,329) (449,973)
ANOSMIA 5.9% 11.8% 6.0%** 11.5% 25.6% 14,1 8.3% 23.2% 14.9%%%
(7,740) (19,605) (82,7129 | (129,622) (96,956) | (160,133)
DYSGEUSIA 5.9% 11.2% 5,37 11.2% 23.7% 12.5%%* 7.9% 21.3% 13.4%%
(7,739) (18,679) (80,622) (120,285) (91,516) (147,045)
COUGH 68.3% 80.4% 12.1%%% 62.0% 75.0% 13.0%%* 63.4% 76.2% 12.9%+*
(89,935) 133,807) (444,984) (380,283) (740,369) (525,949)
ARTHRALGIA 51.2% 60.7% 9.5%%* 45.1% 55.3% 10.3%* 41.5% 51.6% 10.0%**
(67,354) | (100,946) (323,355) | (280,337) (485,392) | (355,834)
MYALGIA 56.7% 66.0% 9.0%#* 52.2% 61.6% 9.4%%* 49.5% 58.8% 9.3%#*
(74,611) (109,755) (374,916) (312,109) (578,866) (405,753)
DYSPNEA 25.7% 40.6% 14.9%%* 14.4% 29.0% 14.6%** 9.3% 14.0% 4.6
(33,773) 67,560) (103,574) (147,146) (108,938) (96,327)
CHILLS 34.1% 40.1% 6.1%%* 31.7% 39.5% 7.9%%% 26.6% 31.1% 4.5
(44,808) (66,813) (227,449) (200,386) (310,984) (214,346)
MALAISE 46.9% 54.3% 7.4%%% 33.7% 43.8% 10.1% 30.0% 34.1% 4175
(61,668) (90,336) (241,681) (221,876) (350,860) (235,422)
HEADACHE 78.5% 80.3% 1.8* 75.3% 77.6% 2.3%* 75.3% 78.5% 3.2%%*
(103,304) (133,683) (540,091) (393,191) (879,433) (541,555)
THORACIC PAIN 25.5% 31.7% 6.2%** 17.8% 24.7% 6.9%** 13.1% 15.1% 2.0%**
(33,537) (52,726) (127,897) (125,073) (152,609) (104,071)
RHINORRHEA 27.6% 28.6% 1.0 41.0% 38.1% -2.9%* 45.6% 47.5% 1.9%*
(36,287) (47,536) (293,987) (192,971) (532,995) (327,593)
ODYNOPHAGIA 47.1% 48.7% 1.7 54.2% 53.1% -1.0 57.3% 58.5% 1.2*
(61,912) (81,115) (388,711) (269,177) (669,713) (403,471)
POSTRATION 4.5% 5.9% 1.37%%* 2.9% 5.5% 2.6 2.2% 3.1% 0.9%%*
(5,957) (9,762) (21,063) (27,864) (25,393) (21,323)
CYANOSIS 2.3% 3.6% 1.3%%* 1.0% 2.6% 1.6™** 0.6% 0.9% 0.4***
(3,046) (6,065) (7,174) (13,038) (6,497) (6,268)
POLYPNEA 2.3% 3.6% 1.3%%* 1.0% 2.6% 1.6™** 0.6% 0.9% 0.4***
(3,046) (6,065) (7,174) (13,038) (6,497) (6,268)
CONJUNTIVITIS 8.9% 8.2% -0.7* 7.7% 7.9% 0.2 7.1% 7.4% 0.3
(11,743) (13,623) (55,466) (39,935) (83,019) (51,234)
CORYZA 2.0% 2.4% 0.5* 1.4% 2.3% 0.8*** 1.1% 1.5% 0.3**
(2,577) (4,050) (10,356) (11,573) (13,343) (10,034)
OTHER 3.1% 3.5% 0.4* 2.1% 2.5% 0.47%%* 1.6% 1.7% 0.2
(4,115) (5,788) (14,842) (12,512) (18,489) (11,978)
IRRITABILITY 13.5% 14.5% 1.1 8.8% 10.2% 1.4* 8.7% 8.6% -0.1*
(17,699( (24,185) (63,359) (51,860) (101,497) (59,401)
ABDOMINAL 15.3% 13.9% -1.4%* 10.9% 9.9% -1.0** 10.1% 7.7% 2. 3%
PAIN (20,182) (23,148) (78,110) (50,185) (117,448) (53,265)
DIARRHEA 22.6% 21.9% -0.8 16.3% 14.5% -1.8%** 15.3% 11.5% -3.8%%*
(29,795) (36,367) (117,065) (73,450) (178,759) (79,374)
Observations 131,588 166,426 717,726 506,766 1,168,411 689,860
*p<0.05
#p<0.01
F%p.<0.001

https:/doi.org/10.1371/journal.pone.0296320.t001
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Table 2. Sensitivity (Sens.), specificity (Spec.), prevalence (%), and area under the ROC curve (ROC AUC) of signs and symptoms for confirmed COVID-19.

Wave 1 Wave 2 Wave 3
Sens. | Spec. | % (95% CI) ROC AUC Sens. | Spec. | % (95% CI) ROC AUC Sens. | Spec. | % (95% CI) ROC AUC
(95% CI) (95% CI) (95% CI)

Main 5* 0.62 (0.62-0.62) 0.62 (0.62-0.62) 0.62 (0.62-0.62)

Main 6** 0.63 (0.63-0.63) 0.64 (0.64-0.64) 0.64 (0.64-0.64)

Fever 60.9% | 56.6% | 71.1(68.4- | 0.57 (0.57-0.57) | 47.8% |66.0% | 53.6 (51.1- | 0.57 (0.57-0.57) | 44.3% | 71.5% | 54.6 (51.9- | 0.58 (0.58-0.58)
73.8) 56.0) 57.4)

Anosmia 71.7% | 45.8% 9.2 (7.8- 0.53 (0.53-0.53) | 61.0% | 62.7% | 17.3 (15.4- | 0.57 (0.57-0.57) | 62.3% |66.9% | 13.8 (12.3- | 0.57 (0.57-0.58)
10.6) 19.2) 15.4)

Suspected 60.1% | 52.9% | 67.2 (63.0- | 0.56 (0.56-0.56) | 46.8% | 66.5% | 59.5(56.2— | 0.57 (0.57-0.57) | 42.9% |70.7% | 57.3 (54.3- | 0.57 (0.57-0.57)

case/ 71.3) 62.7) 60.3)

Dysgeusia 70.7% | 45.6% 8.9 (7.5- 0.53 (0.53-0.53) | 59.9% | 62.2% | 16.4 (14.6- | 0.56 (0.56-0.56) | 61.4% | 66.5% | 12.9 (11.4- | 0.57 0.57-0.57)
10.3) 18.3) 14.4)

Cough 59.8% | 56.1% | 75.1(72.6- | 0.56 (0.56-0.56) | 46.1% |68.3% | 67.4(65.0- | 0.57 (0.56-0.57) | 41.5% | 72.3% | 68.1(66.1- | 0.56 (0.56-0.57)
77.5) 69.8) 70-2)

Arthralgias 60.0% | 49.5% | 56.5(52.9- | 0.55(0.55-0.55) | 46.4% |63.5% | 49.3 (46.8— | 0.550.55-0.55) | 42.3% | 67.2% | 45.3 (42.8- | 0.55 (0.55-0.55)
60.1) 51.8) 47.8)

Myalgias 59.5% | 50.1% | 61.9 (58.4- | 0.55(0.54-0.55) | 45.4% |63.8% | 56.1(53.7- | 0.550.55-0.55) | 41.2% | 67.5% | 53.0 (50.9- | 0.55 (0.55-0.55)
65.4) 58.5) 55.1)

Dyspnea 66.7% | 49.7% | 34.0 (30.7- | 0.57 (0.57-0.58) | 58.7% |63.1% | 20.5(17.9- | 0.57 (0.57-0.57) | 46.9% | 64.1% 11.0 (9.3- 0.52 (0.52-0.52)
37.3) 23.1) 12.8)

Chills 59.9% | 46.6% | 37.5(33.6- | 0.53(0.53-0.53) | 46.8% |61.5% | 34.9 (31.7- | 0.54 (0.54-0.54) | 40.8% | 64.3% | 28.3 (24.5- | 0.52 (0.52-0.52)
41.3) 38.2) 32.0)

Malaise 59.4% | 47.9% | 51.0 (47.3- | 0.54 (0.54-0.54) | 47.9% |62.6% | 37.9 (34.6- | 0.55(0.55-0.55) | 40.2% | 64.3% | 31.5(28.7- | 0.52(0.52-0.52)
54.7) 41.2) 34.4)

Headache 56.4% | 46.4% | 79.5(77.4- | 0.51(0.51-0.51) | 42.1% |61.0% | 76.2 (74.3— | 0.51 (0.51-0.51) | 38.1% | 66.1% | 76.5(74.9- | 0.52(0.52-0.52)
81.7) 78.2) 78.0)

Chest pain 61.1% | 46.3% | 28.9(26.3- | 0.53 (0.53-0.53) | 49.4% |60.7% | 20.7 (18.4- | 0.53 (0.53-0.54) | 40.5% | 63.4% | 13.8 (11.8- | 0.51(0.51-0.51)
31.6) 22.9) 15.8)

Rhinorrhea 56.7% | 44.5% | 28.1(26.1- | 0.50 (0.50-0.51) | 39.6% |57.5% | 39.8 (37.0- | 0.49 (0.48-0.49) | 38.1% | 63.7% | 46.3 (43.7- | 0.51(0.51-0.51)
30.2) 42.5) 48.9)

Odynophagia 56.7% | 45.0% | 48.0 (45.5- | 0.51 (0.51-0.51) | 40.9% |58.1% | 53.7 (50.8— | 0.49 (0.49-0.50) | 37.6% | 63.5% | 57.8 (55.5- | 0.51(0.51-0.51)
50.5) 56.7) 60.0)-

Prostration 62.1% | 44.5% | 5.3 (3.7-6.9) | 0.51 (0.51-0.51) | 57.0% |59.3% | 4.0 (2.9-5.1) | 0.51 (0.51-0.51) | 45.6% | 63.1% | 2.5 (1.7-3-3) | 0.50 (0.50-0.50)

Cyanosis 66.6% | 44.5% | 3.1 (2.3-3.8) | 0.51 (0.51-0.51) | 64.5% | 59.0% | 1.7 (1.1-2.2) | 0.51 (0.51-0.51) | 49.1% | 63.0% | 0.7 (0.5-0.9) | 0.50 (0.50-0.50)

Polypnea 66.6% | 44.5% | 3.1 (2.3-3.8) | 0.51 (0.51-0.51) | 64.5% |59.0% | 1.7 (1.1-2.2) | 0.51 (0.51-0.51) | 49.1% | 63.0% | 0.7 (0.4-0.9) | 0.50 (0.50-0.50)

Coryza 61.1% | 44.3% | 2.2 (1.5-2.9) | 0.50 (0.50-0.50) | 52.8% |58.8% | 1.8 (1.3-2.3) | 0.50 (0.50-0.50) | 42.9% | 63.0% | 1.3 (0.8-1.6) | 0.50 (0.50-0.50)

Conjunctivitis 53.7% | 44.0% | 8.5 (7.1-9.9) | 0.50 (0.50-0.50) | 41.9% |58.7% | 7.8 (6.5-9.1) | 0.50 0.50-0.50) | 38.2% | 63.0% | 7.2 (5.9-8.6) | 0.50 (0.50-0.50)

Other 58.4% | 44.2% | 3.3 (2.7-4.0) | 0.50 (0.50-0.50) | 45.7% |58.7% | 2.2 (1.8-2.7) | 0.50 (0.50-0.50) | 39.3% | 62.9% | 1.6 (1.4-1.9) | 0.50 (0.50-0.50)

Abdominal 53.4% | 43.7% | 14.5(12.7- | 0.49 (0.49-0.49) | 39.1% |58.3% | 10.5(9.1- | 0.50 (0.49-0.50) | 31.2% | 62.3% 9.2 (7.9- 0.49 (0.49-0.49)

pain 16.4) 11.9) 10.5)

Irritability 57.7% | 44.5% 10.3% 0.51 (0.49-0.53) | 45.0% | 59.0% 7.6% 0.48 (0.47-0.50) | 36.9% | 62.9% 8.5% 0.49 (0.47-0.50)

Diarrhea 55.0% | 43.9% | 22.2(20.5- | 0.50 (0.49-0.50) | 38.6% |58.1% | 15.6 (14.1- | 0.49 (0.49-0.49) | 30.7% | 61.8% | 13.9 (12.9- | 0.48 (0.48-0.48)
23.9) 17.0) 14.9)

Severe caseN 64.7% | 49.1% | 35.7 (32.2- | 0.56 (0.56-0.57) | 55.2% |62.9% | 23.5(20.6- | 0.570.57-0.57) | 46.0% | 64.4% | 14.9 (12.6- | 0.53 (0.53-0.53)
39.1) 26.4) 17.3)

*Five most common: dyspnea, fever, cough, arthralgias, and headache

**Six most common: adding anosmia to the five before

ASuspect case: a patient presenting with at least one major symptom (cough, dyspnea, fever, or headache) and one minor symptom (myalgias, arthralgias, odynophagia,

chills, chest pain, rhinorrhea, polypnea, anosmia, dysgeusia, or conjunctivitis)

AASevere cases were defined as suspect cases who also exhibited dyspnea or chest pain

https://doi.org/10.1371/journal.pone.0296320.t002
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Table 3. Area under the ROC curve [ROC AUC] (95% confidence interval) of categorical variables with five and six signs and symptoms, by age group.

Wave 1
Age group Main 5
0to 18 0.57
(0.56-0.59)
n = 7470
19 to 49 0.60
(0.60-0.61)
n = 189038
50+ 0.62

(0.62-0.62)
n=101572

https://doi.org/10.1371/journal.pone.0296320.t003

Wave 2 Wave 3
Main 6 Main 5 Main 6 Main 5 Main 6
0.58 0.59 0.61 0.61 0.62
(0.57-0.60) (0.58-0.59) (0.61-0.62) (0.60-0.61) (0.62-0.62)
n =47948 n = 179647
0.62 0.59 0.62 0.61 0.63
(0.61-0.62) (0.59-0.59) (0.62-0.62) (0.61-0.61) (0.63-0.64)
n = 847120 n = 1359824
0.62 0.67 0.67 0.64 0.66
(0.62-0.63) (0.66-0.67) (0.67-0.67) (0.64-0.64) (0.66-0.66)
N = 329507 n = 318841

As seen in Table 2, while the frequency of symptoms and their sensitivity and specificity
change across the three waves, the values of the AUC ROC remain relatively stable, suggesting
that losses in sensitivity are compensated by gains in specificity and vice versa.

Table 3 shows that while there is an increase in the AUC ROC for older individuals, even
they have a maximum value of 0.67. For younger people (0-18 years), the AUC ROC for the
categorical variable with the five most frequently reported symptoms is 0.57 in wave 1, 0.59 in
wave 2, and 0.60 in wave 3, while adding anosmia increases these values to 0.58, 0.61, and 0.62,
respectively. For those aged 19-49 years, the AUC ROC for the five symptoms is 0.60 in wave
1, 0.59 in wave 2, and 0.61 in wave 3, and increases to 0.62, 0.62, and 0.63, respectively, with
the addition of anosmia. Finally, for those 50 years and older, the AUC ROC for the five symp-
toms is 0.62, 0.67, and 0.64 for waves 1, 2, and 3, respectively, and remains the same in waves 1
and 2 and increases to 0.66 in wave 3 with the addition of anosmia.

Discussion

In line with studies conducted in various contexts, the symptomatology of COVID-19 among
individuals treated at IMSS in Mexico during the first three waves of the pandemic (March
2020 to October 2021) has been non-specific, posing challenges for empirical diagnosis [16-
19]. Our analysis indicates that none of the clinical characteristics, including signs and symp-
toms collected at presentation, exhibit a clinically relevant area under the receiver operating
characteristic curve (AUC ROC) of 0.75 or higher. Even when combined, the highest achieved
AUC ROC value is 0.62, slightly improving to 0.67 for those aged 50 and older. Notably, char-
acteristics defined as severe cases in the Mexican guidelines only yield AUC ROC values
between 0.53 and 0.57. Consequently, the clinical profile for both suspect and severe cases out-
lined in the guidelines demonstrates limited predictive capacity for SARS-CoV-2 positivity.

Among the 3 million individuals identified as COVID-19 suspects tested at IMSS, a major-
ity exhibited similar symptom patterns. While the prevalence of symptoms was higher among
those testing positive for SARS-CoV-2, the differences between positive and negative cases
were not significant enough for clear differentiation.

Our analysis aligns with previous studies suggesting that individual symptoms alone or in com-
bination have limited utility for SARS-CoV-2 detection [20, 21]. A study of cases in Ghana simi-
larly found AUC ROC around 0.5 for individual symptoms, consistent with our results [22].

From a public policy perspective, widespread testing is crucial for effective population
screening to control virus spread, especially as symptoms overlap with those of other viral
infections. However, declining severity and pandemic fatigue have led to decreased demand
for testing. The evolving nature of the virus further complicates tracking variations in clinical
presentation, as evidenced by the three waves analyzed in Mexico.
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The symptom profile of COVID-19 has changed over time, with varying prevalence
between waves, and individuals are more likely to acquire immunity. Notably, individuals in
the dataset identified as suspect cases did not universally meet Mexico’s official suspect case
definition, indicating varied criteria used by healthcare professionals. Additionally, only a
small percentage of those meeting suspect or severe case profiles tested positive for SARS--
CoV-2 (46% and 53%, respectively).

This study has limitations, including potential reporting bias in signs and symptoms at pre-
sentation. However, there’s no indication that this bias varies between waves or test results.
The data’s quality, received from SINOLAVE, is beyond our control and may vary among
facilities.

Conclusion

It is crucial to recognize the need for an adaptable definition of a suspected COVID-19 case,
considering the evolving profile of cases with each wave or variant of SARS-CoV-2. Our
research highlights the inefficiency of maintaining a static list of signs and symptoms to predict
the likelihood of infection. Even if the definition were refined to better predict positive cases
retrospectively, there is no guarantee that it would remain relevant for future waves or variants
with different symptom profiles. The identification of COVID-19 through symptoms alone is
limited, although the presence of the five most common symptoms does suggest a higher prob-
ability of infection with SARS-CoV-2.
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