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AbstrAct
Objectives Comprehensive epidemiological and economic 
studies of gastric cancer (GC) in Panama are limited. This study 
aims to evaluate the association between socioeconomic and 
clinical variables with survival, describe the survival outcomes 
according to clinical stage and estimate the direct costs 
associated to GC care in a Panamanian population with GC.
Design and setting A retrospective observational study was 
conducted at the leading public institution for cancer treatment 
in Panama.
Participants Data were obtained from 611 records of patients 
diagnosed with gastric adenocarcinoma (codes C16.0–C16.9 
of the International Classification of Diseases 10th revision), 
identified between 1 January 2012 and 31 December 2015.
Methods Cox proportional hazards models were used 
to calculate HRs with 95%  CI to examine associations 
between the variables and survival. Kaplan-Meier curves 
were used to assess overall and stage-specific survival. 
Direct costs (based on 2015 US$) were calculated per 
patient using standard costs provided by the institution 
for hospital admission (occupied bed-days), radiotherapy, 
surgery and chemotherapy, yielding total and overall 
mean costs (OMC). A comparison of OMC between groups 
(sex, social security status, clinical stage) was performed 
applying the bootstrap method with a t-test of unequal 
variances.
results An increased risk of dying was observed for 
patients without social security coverage (HR: 2.02; 95% CI 
1.16 to 3.53), overlapping tumours (HR: 1.50; 95% CI 1.02 to 
2.22), poorly differentiated tumours (HR: 2.27; 95% CI 1.22 
to 4.22) and stage IV disease (HR: 5.54; 95% CI 3.38 to 9.08) 
(adjusted models). Overall 1-year survival rate was 41%. 
The estimated OMC of GC care per patient was 4259 US$. 
No statistically significant differences were found in OMC 
between groups.
conclusions Socioeconomic disparities influence GC 
outcomes and healthcare utilisation. Policies addressing 
healthcare disparities related to GC are needed, as well as 
in-depth studies evaluating barriers of access to GC-related 
services.

IntrODuctIOn
Latin America presents one of the highest inci-
dences of Gastric Cancer (GC) worldwide.1 In 
2011, GC was responsible for the sixth highest 
incidence and the highest mortality rate from 
cancer in Panama.2 Although GC treatment is 
evolving rapidly at the expense of increasing 
costs of care, there is scarcity of comprehen-
sive epidemiological and economical studies 
of GC in the region.3

Understanding the epidemiology of GC 
and its costs in low and middle-income 
countries is a crucial step to addressing the 
burden of GC and will guide disease surveil-
lance, screening, prevention activities as well 
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strengths and limitations of this study

 ► Data regarding patient deaths were ascertained with 
the National Mortality Registry.

 ► The use of actual chemotherapeutic doses 
administered allowed a more accurate calculation of 
medication costs.

 ► Applying the bootstrap method for mean cost 
comparison purposes provided us with a more 
flexible tool to compare costs.

 ► This study encompassed patients from a single 
cancer institution and our results cannot be 
extrapolated to the whole population; however, 
the National Oncology Institute of Panama is the 
biggest and main cancer referral public hospital in 
the country.

 ► There was a considerable amount of under-
reporting and missing variables such as incomplete 
data regarding chemotherapy protocol sessions, 
resource use and outpatient expenses, which most 
likely led to underestimation of costs.
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as healthcare resource allocation. Thus, the aims of this 
study were to evaluate the association between socioeco-
nomic and clinical variables with survival, describe the 
survival outcomes according to clinical stage and describe 
the direct costs associated to GC care in a Panamanian 
population with GC.

MethODs
study population
A descriptive, hospital-based retrospective study was 
conducted at the National Oncology Institute (NOI). 
The NOI is the leading public institution for cancer treat-
ment in Panama, receiving cases referred from all over 
the country.4 5

Data derived from patient records (electronic and 
paper based) with a histopathological diagnosis of gastric 
adenocarcinoma having their first appointment at the 
NOI between 1 January 2012 and 31 December 2015 was 
retrieved. Cases were registered according to codes C16.0 
to C16.9 based on the 10th revision of the International 
Classification of Diseases (ICD-10).

A list containing 697 patients was provided by the 
Department of Clinical Files at the NOI. A total of 12 
clinical records could not be located and were there-
fore excluded. Of the remaining 685 records, those 
with a diagnosis different from gastric adenocarcinoma 
were excluded (mucosa-associated lymphoid tissue 
lymphomas, gastrointestinal stromal tumours, neuroen-
docrine tumours, sarcomas, as well as tumours confirmed 
to be from a different primary site (eg, oesophageal), for a 
total study population of 611 patients (see online supple-
mentary figure 1).

Patient deaths from 2012 to 2015 were verified with 
the National Mortality Registry (NMR) supplied by the 
National Institute of Statistics and Census of Panama 
(Instituto Nacional de Estadística y Censo  (INEC)), 
using all-cause mortality data. This database comprises all 
deaths reported either from the Civil Registry or the Insti-
tute of Legal Medicine (deaths due to external causes). A 
recent study that assessed civil registration and vital statis-
tics systems reported the quality of Panamanian data as 
high6 The research protocol was approved by the Gorgas 
Memorial Institute Ethics Committee and the Ministry of 
Health.

study variables
Socioeconomic (sex, age at diagnosis, social security status, 
employment status, marital status, province of residence, 
ethnicity) and clinical variables (location by endoscopy, 
histological type, tumour grade and clinical stage) were 
recorded. Costs were ascertained using length of stay in 
hospital, surgical procedures performed, chemotherapy 
and radiotherapy received.

Age at diagnosis was categorised considering the cut-off 
value of 45 years for early onset GC (EOGC), as done in 
previous studies7 and age strata as reported by the Surveil-
lance, Epidemiology and End Results (SEER).8 Social 

security status was categorised as having or not coverage 
by health institutions of the Panamanian Social Insur-
ance Fund, in which a monthly amount is discounted 
from contributors’ salaries (active public and private 
workforce) to receive health coverage for them and their 
first-degree relatives, allowing children and unemployed 
adults to have coverage (beneficiaries). The Social Insur-
ance Fund also serves as a retirement fund for workers at 
a certain age (retired) or in case of permanent disability 
(pensioners). The NOI is not an institution from the 
Panamanian Social Insurance Fund, but patients with 
social security are granted free healthcare services, while 
those without social security are required to pay out-of-
pocket fees. Nevertheless, all patients receive the same 
standards of care despite their insurance status.9 Formal 
and informal employment groups were categorised as 
defined by the International Labour Office.10

Provinces of residence were grouped according to 
geographic proximity to the NOI and common socioeco-
nomic characteristics,11 and categorised as Panama and 
Colon, Veraguas and Cocle, Herrera and Los Santos and 
other provinces (Bocas del Toro, Chiriqui, Darien, Guna 
Yala, Ngäbe-Bugle).

Anatomic location of the tumour was based on endo-
scopic reports and categorised as non-cardia, cardia and 
overlapping. Cases in which the endoscopic report could 
not be found in the clinical files were labelled as ‘unspec-
ified’.12 Histological type was based on the Lauren classi-
fication (intestinal, diffuse),13 and mixed tumours were 
shown as a different category.14 Tumour grade was catego-
rised using ICD for Oncology, and clinical stage was based 
on the seventh edition of the TNM Staging System of the 
American Joint Committee on Cancer, taking into consid-
eration the first staging reported in the clinical file by the 
physician at the NOI.15

Type of care was defined according to hospital admis-
sion (recorded as occupied bed days), radiotherapy 
(number of sessions), surgery and chemotherapy. Surgery 
was defined as the performance of gastrectomy (total, 
subtotal) with lymph node resection, gastroenteric anas-
tomosis, stent placement (oesophageal, duodenal) or 
exploratory laparotomy. Chemotherapy regimens for GC 
were based on the latest National Comprehensive Cancer 
Network guidelines.

Because the intention of treatment (eg, curative vs 
palliative) was under-reported in the patient records, and 
due to the possibility of non-completion of regimens (loss 
to follow-up or death) or change in the regimen received 
(eg, progression of disease, differences between clin-
ical tumour, node, metastases (TNM) classification and 
pathological TNM), expenditure on chemotherapy was 
calculated using actual medication doses and sessions 
administered on an individual basis instead of assuming 
completion of a single, invariable regimen.

statistical analyses
Qualitative variables were expressed as percentages. As 
a complementary analysis, cases per 100 000 population 

https://dx.doi.org/10.1136/bmjopen-2017-017266
https://dx.doi.org/10.1136/bmjopen-2017-017266


 3Castro F, et al. BMJ Open 2017;7:e017266. doi:10.1136/bmjopen-2017-017266

Open Access

Table 1 Socioeconomic and clinical variables of patients 
with gastric cancer treated at the National Oncology 
Institute  2012–2015

Socioeconomic and clinical 
variables n %

Sex

    Female 231/611 37.8

    Male 380/611 62.2

Age

    Less than 45 years 90/611 14.7

    45–64 years 207/611 33.9

    65–74 years 155/611 25.4

    75 years or more 159/611 26.0

Social security status

    With social security 473/611 77.4

    Without social security 138/611 22.6

Employment status*

    Formal employment 116/610 19.0

    Informal employment 119/610 19.5

    Retired/pensioner 162/610 26.6

    Unemployed 213/610 34.9

Marital status†

    Married/common-law marriage 397/610 65.1

    Single 161/610 26.4

    Widowed 52/610 8.5

Province of residence

    Panama and Colon 394/611 64.5

    Veraguas and Cocle 118/611 19.3

    Herrera and Los Santos 57/611 9.3

    Other provinces‡ 42/611 6.9

Ethnicity§

    White 71/608 11.7

    Mestizo 506/608 83.2

    Afrocaribbean 23/608 3.8

    Indigenous 8/608 1.3

Anatomic location by endoscopy

    Non-cardia 239/611 39.1

    Cardia 69/611 11.3

    Overlapping 281/611 46.0

    Unspecified 22/611 3.6

Histological type¶

    Intestinal type 232/432 53.7

    Diffuse type 154/432 35.6

    Mixed type 46/432 10.6

Tumour grade**

    Well/moderately differentiated 223/592 37.7

    Poorly differentiated 369/592 62.3

Clinical stage††

Continued

were calculated for each province individually, using 
population data from the INEC.16 Kaplan-Meier curves 
were used to examine overall survival for all patients and 
for each clinical stage group. Median survival and median 
follow-up times in days were calculated and 1-year survival 
rates were reported. Due to the length of the study period, 
we were not able to calculate 5-year survival rates.

Cox proportional hazards models were used to 
examine the association between socioeconomic and 
clinical variables with survival. Crude HR and 95% CI 
were estimated. Adjusted models including all vari-
ables were also performed to evaluate their impact on 
the results obtained. Ethnicity was evaluated, however, 
excluded from the final model due to the high admix-
ture of the Panamanian population. Due to statistical 
power, provinces of residence were grouped as previously 
mentioned. To avoid collinearity, we performed sensi-
tivity analyses by running two different adjusted models, 
one including tumour grade but not histological type and 
another one including histological type but not tumour 
grade, observing similar point estimates. The assumption 
of proportional risk was verified using the Schoenfeld 
residuals method.

Total direct costs of care, expressed in US$, were calcu-
lated per patient and for the whole study population 
using standard unit costs provided by the NOI and the 
Ministry of Health. Since no variation in costs was seen 
along the 2012–2015 period, calculations were based on 
2015 estimates.

Total and mean direct costs were calculated according 
to social security status, sex and clinical stage. Overall 
mean cost (OMC) comparisons among groups were 
performed using the bootstrap method.17 This involved 
repeated resampling (1000 repetitions) of the original 
cost data by random selection. After resampling, a t-test 
with unequal variances was conducted to compare means 
and a p value was reported.

Statistical analyses were performed using SPSS V.20.0 
and Stata V.14.0.

results
Table 1 shows the socioeconomic and clinical variables of 
the study population. Overall, 62.2% of the total popula-
tion were men, 77.4% had social security and 34.9% were 
unemployed. The group of provinces of Panama and 
Colon reported the highest number of patients (64.5%). 
According to age groups, 14.7% were younger than 45 
years old, whereas 26.0% were ≥75 years old. Median 
(IQR) age at diagnosis was 65 (52-75) years. Regarding the 
complementary analysis, when calculating the number 
of cases per 100 000 population by province separately, 
Herrera had 8.29 cases per 100 000, followed by Veraguas 
with 6.58. Among patients where ethnicity was reported 
(n=608), 83.2% patients were registered as Mestizo.

Based on endoscopic findings, tumours were most 
commonly reported as overlapping, observed in 46% of 
the patients. According to the histological classification, 
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Socioeconomic and clinical 
variables n %

    I 15/323 4.6

  II 45/323 13.9

  III 51/323 15.8

  IV 212/323 65.6

*Employment status: one missing.
†Marital status: one missing.
‡Other provinces: seven from Bocas del Toro, 20 from Chiriqui, 12 
from Darien, 1 from Guna Yala and 2 from Ngäbe-Bugle.
§Ethnicity: three missing.
¶Histological type: 179 missing.
**Tumour grade: only one undifferentiated, 18 missing.
††Clinical stage: 288 missing.

Table 1 Continued 

Figure 1 Kaplan-Meler plots for overall survival (A) and stage-specific survival (B) for patients with gastric cancer treated at the 
National Oncology Institute 2012-2015.

a predominance of intestinal type adenocarcinomas was 
observed (53.7%). Poorly differentiated tumours were 
observed in 62.3% of patients. Out of the 611 patients, 
52.9% had the clinical stage recorded. From these cases, 
4.6% were categorised as stage I, 13.9% as stage II, 15.8% 
and 65.6% as stage III and IV, respectively.

Mortality
In total, n=407 (67.5%) patients died of any cause during 
the study period. Figure 1 shows overall and stage-spe-
cific survival curves. Overall 1-year survival rate was 41%, 
median survival was 287 days (9.5 months) and median 
follow-up was 604 days (20.1 months). Patients with stage 
I disease had a 1-year survival rate of 93%, whereas stages 
II, III and IV presented a 78%, 76% and 38% 1-year 
survival rate, respectively .

Table 2 presents the associations between socioeco-
nomic and clinical variables with deaths from all causes. 
In the adjusted models, patients without social security 
presented a higher risk of dying (HR: 2.02; 95% CI 1.16 to 
3.53) compared with those with social security. Regarding 
anatomic location, having an overlapping tumour was 
related with an increased risk of dying (HR: 1.50; 95% CI 
1.02 to 2.22) in comparison to non-cardia tumours. Poorly 

differentiated tumours were associated with a higher risk 
of dying (HR: 2.27; 95% CI 1.22 to 4.22) compared with 
well/moderately differentiated tumours, as well as those 
with stage IV disease (HR: 5.54; 95% CI 3.38 to 9.08) in 
comparison to stage I–III disease.

cost
A total of 524 patients (85.8%) received any type of care, 
for an overall total cost of US$2 231 728 and an OMC per 
patient of US$4259 (95% CI 3915 to 4603), as shown in 
table 3. Baseline characteristics of the 87 patients (14.2%) 
that did not receive any type of care are shown in online 
supplementary table 1. When stratifying patients by type of 
care, 73.5% were admitted to the NOI, 66.4% were given 
chemotherapy, 30.3% underwent a surgical procedure 
and 18% received radiotherapy. The highest expenses 
were attributed to hospital admissions (US$1 156 460). 
Chemotherapy accounted for the second highest total 
cost (US$652 370), being three times greater than the 
total cost of radiotherapy (US$206 872). However, when 
comparing mean costs, radiotherapy exceeded chemo-
therapy by US$274 per patient. For surgical procedures 
the total cost was US$216 026, representing 9.7% of the 
overall cost.

Table 4 presents the costs stratified by sex, social 
security status and disease stage groups, according to 
type of care received. Women had an OMC per patient 
of US$4258, while for men it was US$4260. For those 
with social security, the OMC per patient was US$4414, 
whereas for those without social security, it was US$3657. 
Patients with stage I-III disease presented an OMC of 
US$5174, compared with US$4930 for those with stage IV 
disease (see online supplementary figure 2 for detailed 
cost distributions). No statistically significant differences 
were observed in the OMC between groups.

DIscussIOn
Our findings suggest that lack of social security, a poorly 
differentiated tumour, clinical stage IV and overlapping 
anatomic location were associated with an increased risk 
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Table 2 Cox proportional hazards models for the associations between socioeconomic and clinical variables with deaths 
from all causes in patients treated at the National Oncology Institute 2012–2015

Socioeconomic and clinical variables

Crude HR Adjusted HR*

HR 95% CI HR 95% CI

Sex

  Female Reference Reference

  Male 0.93 (0.70 to 2.13) 0.67 (0.41 to 1.01)

Age

  45–64 years Reference Reference

  Less than 45 years 1.43 (0.96 to 2.13) 0.91 (0.53 to 1.58)

  65–74 years 0.90 (0.61 to 1.32) 0.66 (0.38 to 1.16)

  75 years or more 1.14 (0.78 to 1.68) 1.68 (0.91 to 3.10)

Social security status

  With social security Reference Reference

  Without social security 1.44† (1.01 to 2.05)† 2.02† (1.16 to 3.53)†

Employment status‡

  Formal employment Reference Reference

  Informal employment 1.04 (0.66 to 1.63) 1.29 (0.68 to 2.44)

  Retired/pensioner 0.87 (0.57 to 1.35) 1.48 (0.78 to 2.79)

  Unemployed 1.12 (0.77 to 1.65) 0.75 (0.40 to 1.44)

Marital status§ 

  Married/common-law marriage Reference Reference

  Single 1.06 (0.76 to 1.47) 0.87 (0.57 to 1.32)

  Widowed 0.72 (0.41 to 1.25) 0.57 (0.24 to 1.37)

Province

  Panama and Colon Reference Reference

  Veraguas and Cocle 0.87 (0.58 to 1.32) 0.86 (0.50 to 1.47)

  Herrera and Los Santos 0.62 (0.36 to 1.07) 0.71 (0.33 to 1.52)

  Other provinces 0.82 (0.48 to 1.41) 1.06 (0.48 to 2.33)

Anatomic location by endoscopy¶

  Non-cardia Reference Reference

  Cardia 1.30 (0.78 to 2.19) 0.94 (0.42 to 2.13)

  Overlapping 1.34 (0.99 to 1.83) 1.50 † (1.02 to 2.22)†

Histological type**

  Intestinal type Reference Reference

  Diffuse type 1.64† (1.13 to 2.40)† 0.79 (0.43 to 1.47)

  Mixed type 2.12† (1.31 to 3.44)† 1.57 (0.80 to 3.07)

Tumour grade††

  Well/moderately differentiated Reference Reference

  Poorly differentiated 1.91† (1.38 to 2.65)† 2.27† (1.22 to 4.22)†

Clinical stage

  I–III Reference Reference

  IV 4.37† (3.02 to 6.33)† 5.54† (3.38 to 9.08)†

*Adjustments were performed including all the covariates.
†p <0.05.
‡Employment status: one missing.
§Marital status: one missing.
¶Anatomic location: 11 missing.
**Histological type: 83 missing.
††Tumour grade: nine missing.

of dying, independently of other socioeconomic and clin-
ical variables. Furthermore, the overall 1-year survival rate 
in our study was 41% and the estimated OMC of GC care 
per patient was US$4259.

Socioeconomic factors such as insurance coverage 
and geographic location have been implicated in 
survival outcomes and healthcare disparities.18–22 Like-
wise, cultural differences have been documented as 
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Table 3 Direct cost estimates (total and means) according to type of care received in patients with gastric cancer at the 
National Oncology Institute 2012–2015

Type of care Patients receiving care (%)* Total cost (US$) Mean cost per patient (US$) 95% CI

Overall 524/611 (85.8) 2 231 728 4259 (3915 to 4603)

Hospital admission 449/611 (73.5) 1 156 460† 2576† (2359 to 2792)

Radiotherapy 110/611 (18.0) 206 872 1881 (1729 to 2033)

Chemotherapy 406/611 (66.4) 652 370 1607 (1363 to 1851)

Surgery 185/611 (30.3) 216 026 1168 (1077 to 1259)

*Since a single patient could receive different types of care, calculations were made separately for each category and percentages do not add 
up to 100%.
†Calculated for occupied bed-days.
US$, US dollars.

strong factors influencing medical care in many Latin 
American countries, especially in cancer.21 23 According 
to national estimates, 80% of the Panamanian popula-
tion has social security, of which 57% are active workers 
and 43% are beneficiaries.24 In our results, patients 
without social security had a twofold higher risk of 
dying in comparison to those with social security. Simi-
larly, in Colombia, patients with a more affluent socio-
economic status and a private health insurance regimen 
had a significantly higher GC survival.25 The lack of 
social security has been related to late-stage diagnosis,26 
and health insurance regimes facilitate greater access 
to physician care and increase medical service use, 
thus granting patients longer survival times.27 In addi-
tion, reports on other types of cancer in Panama have 
identified lack of social security as a barrier in access 
to healthcare.4 5 Likewise, a previous study conducted 
in Sweden has shown the importance of socioeco-
nomic factors in GC survival, where a higher educa-
tional level was associated with a higher survival and 
patients living in rural areas had a higher risk of dying 
due to this type of cancer.28 Of note, one-third of our 
patients were unemployed, most of them being older 
than 65 years and beneficiaries from the social security 
system. The higher proportion of unemployed patients 
observed, compared with another study of GC in the 
region,29 highlights the importance of social security 
as an aid in front of the complex socioeconomic situ-
ation of this population, heavily dependent on having 
a formally employed relative to have better access to 
GC-related services. Taken together, these findings 
emphasise the importance of socioeconomic determi-
nants in the disease outcomes of GC.

Geographic disparities in Panama are a well-known 
problem, as for some indigenous and other remote 
regions, human resources and equipment available 
for diagnosis and treatment are limited.30 Together, 
Panama and Colon comprise more than half of the 
national population and have higher access to health-
care services, one of them being host to the NOI.31 
Herrera was the province with most patients treated 
at the NOI per 100 000 population, which could be 
explained by the fact of having the country’s highest 

number of health professionals per capita,31 giving 
the patients higher chances of being diagnosed and 
referred to the NOI. Nevertheless, with half of the 
amount of health professionals per capita, Veraguas 
province was second in patients treated at the NOI per 
100 000 population, and according to national estimates 
it ranks first in incidence and second in mortality in the 
country.32 Interestingly, the provinces of Veraguas and 
Cocle, despite having the highest proportion of their 
patients with stage IV disease (74.1% and 69.6%, respec-
tively), accounted for two of the smallest proportions 
of their residents being diagnosed in institutions inside 
their territory (10.9% and 7.4%, respectively). Although 
geography was not associated with a higher risk of 
dying in our study, these findings underscore the need 
of further research on GC to determine geographical 
disparities in depth, as well as lifestyle, environmental, 
genetic factors and the interaction among them.33–36

In agreement with other studies,12 37 the male to 
female ratio was 1.64 and GC was most common in the 
elderly.12 38 Nevertheless, we found a high proportion of 
EOGC (14.7%) compared with those reported in most 
countries of the region,38 only surpassed by Guatemala 
in Central America with national estimates of 16.5%,12 
a comparison worth noting even if our results are based 
on a single institution. Likewise, in a hospital-based 
study conducted in Mexico, a similar proportion of 
EOGC was reported.39 These discrepancies might 
mirror differences in under-reporting, environmental 
risk factors (other infections, exposure to chemicals, 
alcohol consumption), genetic susceptibility and infor-
mation-seeking patterns, making it difficult to compare.

Clinical stage was only reported in half of the patients, 
a fivefold lower rate than that reported by the SEER8 
and twice as low as the one reported in a community 
in Chile.40 Moreover, two-thirds had stage IV disease, 
compared with 25% and 60%, as reported in other 
studies from developed and developing countries.40 41 
It is widely known that being initially diagnosed at an 
advanced clinical stage of the disease correlates with 
delayed diagnosis.42 Given that up to 50% of GC 
patients have unspecific gastrointestinal symptoms,43 
and alarm symptoms are usually present at advanced 
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stage in most cases,44 45 early diagnosis is a challenge. 
Remarkably, 14.2% of the patients in our study were 
diagnosed and then lost to follow-up for receiving any 
type of care, compared with other studies that have 
shown higher compliance rates to appointments or 
treatment.46 These patients were mostly male, 75 years 
or older, had social security coverage (this includes 
beneficiaries), were unemployed, were married or 
in a common-law marriage, belonged to the group of 
provinces of Panama and Colon and were described 
as being Mestizo. It is well known that socioeconomic 
disparities negatively influence access to endoscopic 
services causing delayed diagnoses,47 48 access to further 
appointments and inadequate adherence to treatment49 
and might have hampered the successful staging and 
follow-up of patients.

Non-cardia tumours were three times as frequent 
as cardia tumours, and intestinal type tumours were 
predominant versus diffuse-type tumours, a consistent 
finding in the region.12 38 However, poorly differen-
tiated tumours were twice as common in comparison 
to the well/moderately differentiated group. Despite 
the histological paradigm stating that intestinal type 
tumours are well differentiated and that diffuse type 
tumours are poorly differentiated,50 51 other studies have 
reported similar results.52 53 Yet, a possible explanation 
for this discordance is the high under-reporting of the 
histological type variable versus the almost complete 
reporting of the tumour grade variable.

The 1-year survival rate was 41%, higher than those 
from other studies of the region (32%) but lower in 
comparison to developed countries (57%).8 25 Other 
studies have shown that unfavourable clinical and histo-
logical features (advanced clinical stage, diffuse type, 
overlapping and poorly differentiated tumours) are 
poor prognostic factors for GC survival.40 54 Neverthe-
less, our survival estimates should be interpreted with 
caution, given that our study only included patients 
attending the NOI. National studies are needed to 
determine the true GC rates of the whole Panamanian 
population.

Published data regarding costs of cancer care are 
limited in Latin America. A recent study conducted 
in Chile, evaluating direct and indirect costs of cancer 
(expressed as 2012 US$), reported that GC accounted 
for the highest direct costs among all cancers.18 In a 
report published by the Panamanian Ministry of Health 
in 2010, GC was responsible for the fourth highest cost 
among all cancers in Panama.30 A similar finding was 
seen in a population-based study conducted in the USA, 
in which costs of care for 18 different tumour sites were 
calculated using SEER and Medicare claims data from 
1999 to 2003 (expressed as 2004 US$).55

The OMC of care per patient in our study was US$4259 
compared with the Chilean study that reported an OMC 
per patient of 3 706 145 Chilean pesos (CLP) (approx-
imately US$7642) for public health insurance regimes 
and 3 102 978 CLP (approximately US$6398) for private 

health insurance regimes.18 The study conducted in the 
USA reported these costs by phases of care, reaching mean 
net costs as high as US$46 501 in the initial phase (first 
12 months after diagnosis) and US$54 947 during the last 
year of life. On the other hand, in a 2015 cross-sectional 
study from Iran, the mean cost per patient was US$2596.56 
Differences in OMC between studies might be explained 
by distinct definitions of types of care, since costs for a 
different range of services were included in each report.

Hospital admission accounted for the highest propor-
tion of the total costs of care (51.8%), as reported 
previously.55 Given the introduction of newer, costly 
chemotherapeutic agents in the latest years and that a 
majority of patients in our study was reported with stage IV 
disease, one would expect chemotherapy to be account-
able for the highest proportion of costs.57 Nevertheless, 
underestimation of chemotherapy costs is likely, since we 
only included costs for medications and were not able 
to include other additional expenses related to chemo-
therapy sessions. Supporting this, according to previous 
local estimates, chemotherapy represented the highest 
institutional expenditure at the NOI in 2009.30

Women tend to have higher health resource use and 
expenditures than men.58 This pattern, however, has not 
been reported for most tumour sites55 and was neither 
seen in our study. When assessing costs by tumour stage, 
some cancers may reflect higher costs with more advanced 
stages, but for cancers that are usually diagnosed in an 
advanced stage and with relatively short survival times as 
GC, differences in costs by stage are slighter,55 as observed 
in our results. The greatest gap in OMC was observed 
when comparing social security status groups, with no 
statistically significant differences found. Even if offered 
the same standard of care, patients without social security 
accounted for a lower expenditure (US$3657) compared 
with those with social security (US$4414). In fact, in our 
study, patients without social security comprised only 
20.4% of the patients receiving care versus 79.6% patients 
who had social security. These disparities highlight the 
possibility that lack of social security and thus high out-of-
pocket expenses are important barriers in seeking care, 
resulting in lower healthcare use and therefore reflecting 
lower institutional expenditure in GC patients without 
social security.

To the best of our knowledge, this is the first study 
assessing baseline characteristics of patients with GC and 
costs related to its care in Panama. A key strength of this 
study was that mortality data were ascertained with the 
NMR. The use of actual chemotherapeutic doses admin-
istered allowed a more accurate calculation of medica-
tion costs, and using the bootstrap method for mean cost 
comparison purposes provided us with a more flexible tool 
to compare arithmetic mean costs, avoiding the assump-
tions and limitations inherent to other methods.59–61

Several limitations deserve mention. This study encom-
passed patients from a single cancer institution and our 
results cannot be extrapolated to the whole population. 
However, the NOI is the biggest and main cancer referral 
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public hospital in the country, where the majority of the 
cancer patients from all over the country are treated.4 5 
There was a considerable amount of under-reporting and 
missing variables (eg, Helicobacter pylori infection status, 
genetic factors), which have demonstrated to have a central 
role in disease outcomes. Lastly, incomplete data regarding 
chemotherapy protocol sessions, resource use and outpa-
tient expenses, most likely led to underestimation of costs.

In conclusion, socioeconomic disparities strongly 
influence GC outcomes and healthcare use. Our results 
suggest the need for an in-depth characterisation of the 
barriers in access to GC-related services, particularly for 
diagnosis and to address geographical disparities, such as 
the one observed in the Veraguas province.

Given that efforts directed towards making earlier diag-
noses have proven to reduce the gap in cancer survival 
between different socioeconomic groups,62 health poli-
cies should move towards a more inclusive system for 
GC patients from lower socioeconomic strata. Further, 
building capacity training, boosting the investment in 
medical equipment and improving databases to have 
more accurate estimates of GC data in our population 
are strongly encouraged, including social security status 
in future studies evaluating cancer mortality in Panama.
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