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OBJECTIVE: We aimed to evaluate the perspective of the Turkish Thoracic Society (TTS) members regarding institutional preparedness, in 
terms of administrative measures and availability of personal protective equipment (PPE), in the first and third months of the coronavirus 
disease 2019 (COVID-19) pandemic in Turkey.

MATERIAL AND METHODS: A 22-item online survey was e-mailed between the first and third months to TTS members, and participants’ 
responses were evaluated.

RESULTS: The number of participants was 295 in the first survey and 141 in the second. In the second survey, the percentage of answers 
implying availability increased in all 18 control measures, 16 of which were statistically significant. However, there were still less than 
half of the respondents who reported the availability of psychological and behavioral support and some PPE, including respirators, facial 
protectors, goggles, and gowns. Statistical significance was observed for provision of a waiting area (P = .008), rooms for aerosol-gener-
ating procedures (P = .042), and special wards for patients with suspected or definite COVID-19 (P < .001); testing healthcare workers 
(HCWs) with a history of contact with a COVID-19 case (P < .001); and surveillance of symptomatic HCWs (P = .048), between tertiary 
vs. primary and secondary healthcare facilities in the first survey, but provision of special wards (P = .002) and supply for aprons (P = 
.027) in the second survey.

CONCLUSION: Our results showed an improvement in control measures in the third month of the pandemic. However, the persistent 
low availability of psychological and behavioral support and several items of PPE pointed out the need for action. Considering the health 
and safety of HCWs, the control measures should be actively monitored and deficiencies eliminated.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) emerged at the end of 2019, spread worldwide, and was declared as a pan-
demic by the World Health Organization on March 11, 2020.1 COVID-19 is mainly transmitted via respiratory droplets; 
aerosols generated during coughing, sneezing, laughing, or speaking aloud are other possible sources. Depending on its 
severity, the disease might involve the lungs and lead to pneumonia, respiratory failure, acute respiratory distress syn-
drome, and mortality.2

Since the initial phases of the pandemic, the healthcare workers (HCWs) have been a part of the frontline.3 The growing 
number of HCWs who contracted COVID-19 and lost their lives has also been documented by the research, which has 
pointed out the increased risk for HCWs compared to the general population.4 That risks have been evaluated according 
to principles of occupational safety and health, including measures to control them, and both national and global guide-
lines have been published.5-9

Despite rapidly developed guideline recommendations, control measures have failed to varying degrees in most countries, 
particularly at the initial phase.10 The domain of chest diseases being one of the essential medical specialties during the 
pandemic due to the above mentioned characteristics of the disease, HCWs practicing in this field have also encountered 
that failure globally, including in Turkey, where the first COVID-19 case was diagnosed on March 11, 2020.11 In this study, 
we aimed to evaluate the perspective of members of the Turkish Thoracic Society (TTS), one of the foremost societies 
for HCWs working in the field of chest diseases in Turkey, regarding institutional preparedness in terms of administrative 
measures and availability of personal protective equipment (PPE), in the first and third months of the pandemic.
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MATERIAL AND METHODS

Survey
A 22-item survey was prepared. There were 4 items covering 
age, sex, specialty, and type of healthcare facility. The remain-
ing 18 multiple choice items were based on the “Guidance 
on Preparing Workplaces for COVID-19” published by the 
United States of America Department of Labor Occupational 
Safety and Health Administration (OSHA).9 Of those, 9 ques-
tions relating to the administrative measures covered the 
following: provision of a waiting area, special rooms for 
aerosol-generating procedures, special wards for patients 
with suspected or definite COVID-19, displaying signs on use 
of facial masks, testing HCWs with a history of contact with 
a COVID-19 case, surveillance of symptomatic HCWs, paid 
leave for high-risk HCWs (e.g., HCWs with chronic diseases, 
pregnant or nursing HCWs), occupational safety and health 
training on COVID-19, and psychological and behavioral 
support for job stress. Nine questions concerned supplies of 
soap, hand sanitizer with at least 60 degrees of ethyl alcohol, 
and PPE, namely disposable gloves, surgical mask, respira-
tor, facial protector, goggles, apron, and gown. The multiple 
choice answers to questions about administrative measures 
and supplies for soap or hand sanitizer included “don’t know, 
no, partially, and yes”, depending on the question. The mul-
tiple choice answers for questions on PPE included “don’t 
know, no, partially, a few PPE per shift, supplied with an 
upper limit, supplied whenever required.” The survey and 
the study protocol were approved by the the Ethics Board 
for Non-interventional Health Research of the last author’s 
institution (Decision No. 2020/125).

Contact Procedure
The first and second surveys were started between April 3, 
2020 and May 8, 2020, respectively. The link to the sur-
veys was sent via e-mail to 6107 members in April and 
6108 members in May. The first survey was kept open for 
1 week, without any reminders. However, the second survey 
was kept open for 1 month, considering coincidence with the 
month of Ramadan and the holiday for Eid, and 4 reminders 
were sent to the members.

Statistical Analysis
All statistical analyses were performed using IBM SPSS for 
Windows V.22.0 (IBM Corp., Armonk, NY). Descriptive sta-
tistics were presented as mean ± standard deviation (SD) or 
median and minimum–maximum for continuous variables, 

and as number and percentage for categorical variables. The 
normal distribution for continuous variables was evaluated 
using the Shapiro–Wilk and Kolmogorov–Smirnov tests. The 
Mann–Whitney U-test was used for intergroup comparison 
of continuous variables that did not follow a normal distribu-
tion. The chi-square test was used for comparison of categori-
cal variables. The answers of “yes” for the questions related to 
administrative measures and “supplied whenever required” 
for the questions related to PPE were accepted as the avail-
ability of the measure and compared with any other answers. 
The healthcare facilities were grouped as tertiary hospital 
(e.g., research and training hospital, state university hospi-
tal, private university hospital), secondary hospital (e.g., state 
hospital and private hospital), and primary healthcare facility 
(e.g., tuberculosis dispensary and other primary healthcare 
facilities). For all comparisons, the level of statistical signifi-
cance was set at P < .05.

RESULTS

The number of participants was 295 in the first survey and 
141 in the second survey, 57 (40.4%) of whom reported that 
they had already responded to the first survey. Comparing 
participants’ characteristics between the first and second 
surveys revealed no statistically significant difference (Table 1). 
Most participants were females and chest disease specialists, 
and more than half of the participants in both surveys worked 
in a research and training hospital or a state university hospital.

The answers to the questions on the level of the control mea-
sures were compared between the 2 surveys. The percentages 
of answers of “yes” to the questions related to administrative 
measures or “supplied whenever required” to the questions 
related to PPE were increased in all 18 items (Figure 1). The 
improvement was statistically significant for all measures 
except regarding provision of a waiting area and rooms for 
aerosol-generating procedures (P values are given in Table 2). 
In the first survey, less than half of the respondents reported the 
availability of rooms for aerosol-generating procedures, psy-
chological and behavioral support, and all PPE except dispos-
able gloves. Of those, the level of availability of psychological 
and behavioral support, respirators, facial protectors, goggles, 
and gowns were still less than 50% in the second survey.

The level of measures was also compared between tertiary 
vs. primary and secondary healthcare facilities (Table 3). In 
the first survey, statistical significance was observed for sev-
eral administrative measures, including provision of a wait-
ing area (P = .008), rooms for aerosol-generating procedures 
(P = .042), and special wards for patients with suspected or 
definite COVID-19 (P < .001); testing HCWs with a history of 
contact with a COVID-19 case (P < .001), and surveillance of 
symptomatic HCWs (P = .048). In the second survey, only the 
provision of special wards for patients with suspected or defi-
nite COVID-19 and the supply of aprons were significantly 
different (P-values were .002 and .027, respectively).

DISCUSSION

The present study investigated the level of control mea-
sures in the first and third months of the pandemic at the 
healthcare facilities where TTS members worked, via online 

MAIN POINTS

• An improvement in control measures was demonstrated 
in the third month of the pandemic. However, persistently 
low availability of psychological and behavioral support 
and some PPE pointed out the need for action. 

• The significant difference in the level of control measures 
between tertiary vs. primary and secondary healthcare 
facilities in the first month was mostly diminished in the 
third month.

• For the health and safety of healthcare workers, the level 
of control measures should be actively monitored and 
deficiencies eliminated.
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surveys. In all 18 control measures surveyed, the percentages 
of answers implying the availability increased, 16 of which 
were also statistically significant. However, the availability of 

psychological and behavioral support and some PPE, includ-
ing respirators, facial protectors, goggles, and gowns, still has 
been reported by less than half of the respondents during the 
second survey. Although several measures differed signifi-
cantly between tertiary vs. primary and secondary healthcare 
facilities in the first survey, only the provision of special wards 
for patients with suspected or definite COVID-19 and supply 
of aprons were significantly different in the second survey.

Since the beginning of the pandemic, individual prepared-
ness of HCWs (e.g., knowledge or attitude) and institutional 
preparedness of healthcare facilities (e.g., level of control 
measures) has been evaluated by various types of research. 
Of those, online surveys have played an important role, as 
physical distancing or stay-at-home orders would prevent 
face to face interviews. Other advantages include flexibility 
of the design and ease of repetition for the follow-up.

As the numbers of COVID-19 cases are growing, the research-
ers from both developed and developing countries evaluated 
institutional preparedness for the pandemic through online 
surveys. In Albano et al.’s12 study, nearly 60% of 2136 Italian 
radiologists declared that they worked safely during the pan-
demic, and 54.6% felt that their institutions protected them 
adequately. Paffenholz  et  al.13 analyzed the perception of 
the pandemic among 2827 German medical professionals 
who participated in an online survey between March 27, 
2020 and April 11, 2020. The researchers analyzed sub-
groups according to location, type of medical profession, and 
type of healthcare facility, revealing statistically significant 
differences. The preventive measures were rated significantly 
worse by nurses and participants from ambulatory healthcare 
centers compared to doctors and participants from maximum-
care hospitals, respectively. The PPE shortage was reported 
more in the ambulatory sector and in East German federal 
states. Smith et al.14 conducted a convenience-based internet 
survey of 5988 HCWs in Canada and demonstrated a signifi-
cant relationship between the percentages of HCWs whose 

Table 1.  The Characteristics of Study Participants

First 
Survey 

(N = 295)

Second 
Survey  

(N = 141) P

Age, years, median 
(minimum-maximum)

44 
(24-63)

45 (25-69) .274

Female sex, n (%) 184 
(62.4)

92 (65.2) .560

Specialty, n (%) .401

 Chest diseases 193 
(65.4)

96 (68.1)

 Thoracic surgery 13 (4.4) 4 (2.8)

 Pediatrics 14 (4.7) 11 (7.8)

 Other 75 (25.4) 30 (21.3)

Type of the 
healthcare facility, 
n (%)

.243

  Research and 
training hospital

77 (26.1) 35 (24.8)

  State university 
hospital

71 (24.1) 48 (34.0)

 State hospital 66 (22.4) 27 (19.1)

 Private hospital 45 (15.3) 19 (13.5)

  Private university 
hospital

11 (3.7) 7 (5.0)

  Tuberculosis 
dispensary

5 (1.7) 1 (0.7)

 Other primary 
healthcare 
 facilities

20 (6.8) 4 (2.8)

Figure 1. The comparision of the avaliability of the control measures according to participants’ answers between first and second surveys. 
*The statistical significance. AGP, aerosol generating procedure; COVID-19, coronavirus disease 2019; HCW, healthcare worker.
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infection control procedure and PPE needs were met and their 
anxiety and depression symptoms. Alreshidi et al.15 evalu-
ated responses of 1004 HCWs to a web-based survey con-
ducted in Saudi Arabia between April 27, 2020 and May 3, 
2020, and found the percentages of HCWs who appreciated 
various aspects of institutional preparedness for COVID-19 as 
high as 80-90%. Elhadi  et  al.’s16 study based on a cross-
sectional survey among 1572 healthcare workers in Libya 
between February 26, 2020 and March 10, 2020 revealed 
that only less than 7% of participants received training on 
how to manage COVID-19 cases. Additionally, 47.3% of 
doctors and 54.7% of nurses who participated in the survey 
received adequate training on how to effectively use PPE. 
Hamal et al.17 assessed the COVID-19 readiness in govern-
ment hospitals of Nepal according to 56 doctors’ responses 
to an online survey. The results showed that the measures for 
airborne isolation were found in 38.5% of central hospitals 
versus 8.3% of provincial hospitals. Moreover, 61.5% and 
58.3% of participants working in central hospitals and pro-
vincial hospitals, respectively, had received practical training 
for wearing and removing PPE. Hakim  et  al.18 conducted 
an online survey in Pakistan between May 9, 2020 and June 
5, 2020 and evaluated responses of 453 HCWs. Of these, 
68.9% reported their perception for risk of COVID-19 trans-
mission in their workplace as high.

During the pandemic, work-related psychosocial risks 
became much more important for HCWs. Pappa et al.19 eval-
uated the results of 13 relevant studies in their meta-analysis. 
They found the pooled prevalence of anxiety, depression, 
and insomnia as 23.2%, 22.8%, and 34.3%, respectively. 
However, our results demonstrated a very low level of psy-
chological and behavioral support for participants at all types 
of healthcare facilities in both surveys. We think this aspect 
of control measures requires urgent action.

The supply and use of appropriate PPE have been among 
the most important aspects of occupational safety and 
health of HCWs during the pandemic. Liu et al. showed 
no COVID-19 in 420 healthcare professionals who worked 
4- to 6-hour shifts for an average of 5.4 days a week and 
an average of 16.2 hours each week in intensive care 
units with appropriate PPE in Wuhan, China, where the 
COVID-19 emerged.20 Unfortunately, PPE supplies have 
not been used with such appropriate care in practice 
worldwide, particularly at the initial phases. Our results 
showed that less than 50% of participants of the second 
survey reported the availability of respirators, facial pro-
tectors, goggles, and gowns. Alreshidi  et  al.15 reported 
the percentages of HCWs declaring sufficient PPE in their 
units and hospitals as 68.5% and 58.7%, respectively. In 

Table 2. The Comparision of the Avaliability of the Control Measures According to Participants’ Answers Between First 
and Second Surveys

First Survey, n/N 
(%)

Second Survey, n/N 
(%) P*

Having a waiting area for patients with suspected or definite  
COVID-19

209/295 (70.8) 107/141 (75.9) .270

Having special rooms for aerosol-generating procedures in patients 
with suspected or definite COVID-19

121/294 (41.2) 70/140 (50.0) .083

Having special wards for patients with suspected or definite  
COVID-19

255/294 (86.7) 133/141 (94.3) .017

Displaying signs on use of facial masks 192/293 (65.5) 115/140 (82.1) <.001

Testing HCWs with a history of contact with a COVID-19 case 193/295 (65.4) 123/140 (87.9) <.001

Surveillance of symptomatic HCWs 257/293 (87.7) 138/140 (98.6) <.001

Paid leave for high-risk HCWs (e.g., HCWs with chronic diseases, 
pregnant or nursing HCWs)

168/295 (56.9) 101/141 (71.6) .003

Occupational safety and health training on COVID-19 171/294 (58.2) 98/141 (69.5) .023

Psychological and behavioral support for job stress 34/294 (11.6) 33/141 (23.4) .001

Supply of soap 270/295 (91.5) 139/141 (98.6) .004

Supply of hand sanitizer with at least 60 degrees of ethyl alcohol 263/295 (89.2) 138/141 (97.9) .002

Supply of disposable gloves 166/295 (56.3) 104/141 (73.8) <.001

Supply of surgical mask 87/293 (29.7) 85/141 (60.3) <.001

Supply of respirator 29/294 (9.9) 37/141 (26.2) <.001

Supply of facial protector 68/294 (23.1) 53/141 (37.6) .002

Supply of goggles 76/294 (25.9) 50/140 (35.7) .034

Supply of apron 100/293 (34.1) 71/141 (50.4) .001

Supply of gown 47/294 (16.0) 44/141 (31.2) <.001

*Bold values indicate statistical significance. n, number of participants answering “yes” to the questions related to administrative measures and 
“supplied whenever required” for the questions related to personal protective equipment (PPE); N, number of participants responding to the 
relevant question; COVID-19, coronavirus disease 2019.
HCW, healthcare worker.
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Hakim et al.’s18 study, only 28.5% of 453 Pakistani HCWs 
reported adequate access to PPE versus 34.4% with no 
access. Of all PPE, only the supply for apron was signifi-
cantly different between tertiary versus primary and second-
ary healthcare facilities, according to our second survey. 
In Hamal  et  al.’s17 study, higher availability of adequate 
facemask in central hospitals than provincial hospitals and 
local health centers was demonstrated. Similar to our study, 
Haji et al.21 evaluated PPE preparedness, including adher-
ence to recommendations, training of HCWs, and PPE sup-
plies, in Indian intensive care units through 2 phases of 
surveys. They reported varying PPE practice levels among 
states and private, government, and medical colleges and 
an improvement in PPE practice between the 2 phases of 
the survey. Kwan  et  al.22 investigated the PPE supplies 
with a different approach, including administrative mea-
sures and personnel education to control and manage the 

consumption and proper usage of PPE. They reported a sig-
nificant decrease in PPE consumption rates.

The strength of the present study includes the evaluation of 
both administrative measures and availability of PPE, having 
a second survey to assess the trends, and the comparison 
of various types of health facilities where the participants 
worked. There are several limitations of this study. First, rel-
atively low response rates were achieved in both surveys. 
The period for second survey coincided with the month 
of Ramadan and the holiday for Eid. To overcome this, the 
duration of the second survey maintained for longer than 
the first, and 4 reminders were also sent. Another reason 
might be the high workload of HCWs during the ongoing 
pandemic, which makes a low response rate understandable. 
As in any survey, personal factors might affect participants’ 
responses. The binary comparison of the answers might help 

Table 3. The Comparision of the Avaliability of the Control Measures According to Participants’ Answers Between Primary 
and Secondary Versus Tertiary Healthcare Facilities in the First and Second Surveys

First Survey Second Survey

Primary and 
Secondary HCFs, 

n/N (%)

Tertiary HCFs, 
n/N (%)

P* Primary and 
Secondary 

HCFs, n/N (%)

Tertiary 
HCFs, n/N 

(%)

P*

Having a waiting area for patients with 
suspected or definite COVID-19

86/136 (63.2) 123/159 (77.4) .008 36/51 (70.6) 71/90 (78.9) .268

Having special rooms for aerosol-
generating procedures in patients with 
suspected or definite COVID-19

47/135 (34.8) 74/159 (46.5) .042 21/50 (42.0) 49/90 (54.4) .158

Having special wards for patients with 
suspected or definite COVID-19

99/135 (73.3) 156/159 (98.1) <.001 44/51 (86.3) 89/90 (98.9) .002

Displaying signs on wearing facial 
masks

92/135 (68.1) 100/158 (63.3) .383 42/51 (82.4) 73/89 (82.0) .961

Testing HCWs with a history of 
contact with a COVID-19 case

71/136 (52.2) 122/159 (76.7) <.001 42/51 (82.4) 81/89 (91.0) .131

Surveillance of symptomatic HCWs 112/134 (83.6) 145/159 (91.2) .048 49/50 (98.0) 89/90 (98.9) .671

Paid leave for high-risk HCWs (e.g., 
HCWs with chronic diseases, pregnant 
or nursing HCWs)

70/136 (51.5) 98/159 (61.6) .079 38/51 (74.5) 63/90 (70.0) .568

Occupational safety and health 
training on COVID-19

81/135 (60.0) 90/159 (56.6) .556 35/51 (68.6) 63/90 (70.0) .865

Psychological and behavioral support 
for job stress

12/135 (8.9) 22/159 (13.8) .186 11/51 (21.6) 22/90 (24.4) .698

Supply of soap 128/136 (94.1) 142/159 (89.3) .139 50/51 (98.0) 89/90 (98.9) .682

Supply of hand sanitizer with at least 
60 degrees of ethyl alcohol

125/136 (91.9) 138/159 (86.8) .159 49/51 (96.1) 89/90 (98.9) .266

Supply of disposable gloves 75/136 (55.1) 91/159 (57.2) .719 38/51 (74.5) 66/90 (73.3) .879

Supply of surgical mask 42/135 (31.1) 45/158 (28.5) .623 35/51 (68.6) 50/90 (55.6) .127

Supply of respirator 15/135 (11.1) 14/159 (8.8) .509 17/51 (33.3) 20/90 (22.2) .150

Supply of facial protector 35/135 (25.9) 33/159 (20.8) .295 23/51 (45.1) 30/90 (33.3) .166

Supply of goggles 36/135 (26.7) 40/159 (25.2) .768 22/50 (44.0) 28/90 (31.1) .127

Supply of apron 50/135 (37.0) 50/158 (31.6) .332 32/51 (62.7) 39/90 (43.3) .027

Supply of gown 23/135 (17.0) 24/159 (15.1) .651 17/51 (33.3) 27/90 (30.0) .681

*Bold values indicate statistical significance. n, number of participants answering yes” to the questions related to administrative measures and 
“supplied whenever required” to the questions related to personal protective equipment (PPE); N, number of participants responding to the 
relevant question; COVID-19, coronavirus disease 2019.
HCF, healthcare facility; HCW, healthcare worker.
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overcome that situation by grouping answers, other than the 
answer implying the appropriate measures have been taken. 
Although our results reflected the level of control measures 
in healthcare facilities, the relationship between control 
measures and the COVID-19 prevalence in HCWs was not 
evaluated.

To conclude, our results showed an improvement in both 
administrative measures and PPE availability in the third 
month of the pandemic at the healthcare facilities where TTS 
members worked. However, low availability of psychological 
and behavioral support and several types of PPE, including 
respirators, facial protectors, goggles, and gowns, reported in 
the second survey, pointed out the need for action. In terms 
of the health and safety of healthcare workers, it is essen-
tial to actively monitor the level of administrative measures 
and supplies for PPE and to eliminate deficiencies during the 
pandemic.
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