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Abstract
Background: Bedbug infestation has been reported globally, but there are few reports about this parasite of public health 
importance in Pakistan. This is the first study on bedbug infestation in a healthcare setting in Lahore, Pakistan.
Aims: To study bedbug infestation in public sector hospitals in Lahore, Pakistan.
Methods: This cross-sectional study was conducted in 86 wards of 2 tertiary care hospitals in Lahore during October and 
November 2019, using nonprobability sampling technique. Ward supervisors were interviewed using a self-developed 
structured questionnaire and wards were examined for bedbugs or their markers. 
Results: Evidence of bedbug infestation was found in 72.1% of the wards. There was no significant difference in infestation 
rate between the 2 hospitals but there was a significantly lower incidence of infestation in wards that implemented control 
measures (25.8% vs 74.2%). No control measures were implemented in 53.4% of the wards sampled.
Conclusion: Bedbug infestation was rife in the 2 hospitals studied and knowledge about identification and eradication of 
the pest among ward supervisors was inadequate. Control measures, where applied, were substandard and not evidence-
based.
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Introduction
Bedbugs are wingless obligate ectoparasites from the 
insect family Cimicidae, which feed on mammals 
and birds (1). Bedbugs can tolerate a wide range of 
temperatures and their reproductive cycle is rapid (each 
female produces 5–8 eggs/week for 18 weeks) (2). They 
remain hidden in crevices and furnishings and emerge 
only to feed on their host (3). After feeding, they defecate 
and leave behind dark brown spots that are typical signs 
of bedbug infestation (1). 

Cutaneous responses such as papules, pruritus, and 
blisters from bedbug bites are self-limiting, usually 
resolving within 1–2 weeks without intervention. 
Symptomatic treatment may be acceptable for patients (1) 
but there may be continued presence and multiplication 
of bedbugs in homes where pesticide treatment is not 
applied (4,5). There is a considerable psychological impact 
from sleep disturbance and anxiety associated with the 
discomfort of repeated bites (6). Bedbugs are notoriously 
difficult to eliminate (7), and control of infestation 
requires chemical pesticides, such as pyrethroid 
compounds, silicates, neonicatinoids, and arylpyrroles, 
under supervision of qualified pest control experts (2,3).

There have been no published studies on bedbug 
infestation in hospitals in Pakistan, although visitors and 
patients to hospitals frequently complain about it. Data 
on bedbug infestation from neighbouring countries in 
the region are also scarce. This study measured bedbug 
infestation and its causative factors in 2 hospitals in 
Lahore, Pakistan. 

Methods
Study design and setting
This cross-sectional study was carried out in 86 wards 
of 2 public sector hospitals in Lahore, Pakistan, using a 
nonprobability sampling technique. There were 32 wards 
in hospital A and 54 in hospital B. Data collection took 
place during 8 weeks between October and November 
2019. Ethical approval for this study was granted by the 
institutional ethical review committee of each hospital. 

Data collection 
After receiving permission from the hospital authorities 
the wards were systematically searched for live bedbugs, 
faecal spots, shed skin, bedbug eggs, and evidence of 
bedbug bites and blood spots on bed sheets. Wards were 
categorized as infested with bedbugs if any of these 
markers were found. Live specimens were identified by an 
entomologist as Cimex lectularius at the Institute of Public 
Health, Lahore. Data were recorded in a self-developed 
checklist and the ward head nurse was interviewed using 
a self-developed structured questionnaire. In wards 
where the head nurse was not available the nurse in 
charge was interviewed.

Data analysis 
Data were analysed using SPSS version 20.0 (Chicago, 
IL, USA). The outcome variable was bedbug infestation 
and all 6 infestation markers were explanatory variables. 
The χ2 test was used to analyse the association between 
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the outcome and explanatory variables. P ≤ 0.05 was 
considered significant.

Results
We checked 86 wards in 2 hospitals, and 62 (72.1%) were 
positive for bedbug infestation. Live bedbugs were 
identified and collected from 55 (64%) wards. Bedbug 
faecal matter was observed in 23 (26.7%) wards. Blood 
spots were seen on the bed sheets in 36 (41.9%) wards. 
Bedbug bites were observed on various body areas of 
patients in 64 (72.4%) wards. 

Bedbug infestation was 10% higher in hospital B 
(75.9%) than in hospital A (65.6%), although this difference 
was not significant (P = 0.303) (Figure 1). There were 
nonsignificant differences in infestations between 
surgical and medical wards (66% vs 81.8%) as well as 
male, female, and mixed wards (81.8%, 68.4%, and 69.2%) 
(P > 0.05). 

We included a questionnaire to assess whether 
the ward in-charges knew how to identify the various 
markers of bedbug infestation (Table 1). The ward in-
charges able to identify the various markers of infestation 
answered yes, while those unable to recognize the 
markers answered no.

Table 2 lists the control measures taken in the wards, 
which had varying efficacy, and only 10% cypermethrin/
chlorine bleach and kerosene oil significantly reduced 
bedbug infestations. Furniture items infested with 
bedbugs were discarded in 5 (5.8%) wards but not in 79 
(91.9%) wards. Special laundering of bed linen with warm 
water (40°C) was practiced in all wards; weekly in 68 
(79.1%) but only monthly in 18 (20.9%) wards. There was 
no vacuum cleaning in any of the wards. Only 40 (46.5%) 
ward in-charges expressed their satisfaction with current 
pest control services. No pest control professional ever 
visited the wards for bedbug or other pest control. All 
respondents were concerned about the presence of 
bedbugs in their wards. 

Discussion
Our study showed that > 70% of the wards at 2 large 
public sector hospitals in Lahore had evidence of bedbugs 
infestation, and some of the trained staff in the wards 
were unable to identify signs of bedbug infestation. We 
observed a lack of evidence-based protocols for bedbug 
elimination and control.

Interest in and knowledge about C. lectularius 
have seen a resurgence in recent decades, as their 
worldwide numbers have increased since the late 1990s 
(8) in developed and developing countries (9). This has 
been fuelled by rapid urbanization, climate change 
(8), population growth, poor individual cleanliness, 
ignorance, increased global travel, insect resistance, and 
low quality housing (2,6). Infestation reports increased by 
100% in a 6-month period in Toronto, Canada (3) and in the 
United States of America (USA) (10). An overall infestation 
rate of 2.8% was reported in community settings in the 
Islamic Republic of Iran (11). 

The US Environmental Protection Agency has declared 
bedbugs to be pests of significant health importance (1). It 
is unclear who is ultimately accountable, especially in the 
context of developing new strategies to combat pesticide 
resistance (12). We found that no steps were taken to get 
rid of bedbug infestation in over half (46/86) of the wards 
examined. Where attempts were made, they were not 
based on evidence, and in 43.5% of the infested wards, 
kerosene was used to control the infestation. 

Bedbugs can transmit disease, and they were found 
to be positive for 45 pathogens in laboratory trials (1). 
Jupp et al. demonstrated that crushed bedbugs could 
mechanically transmit hepatitis B virus from insects 
to humans (13). Bedbugs are capable of completing the 
natural transmission cycle of Trypanosoma cruzi and 
Bartonella quintana (2,14). Only a few studies have used 
modern methods such as polymerase chain reaction and 
molecular techniques for the detection of pathogens in 
bedbugs, indicating a gap in knowledge (15). 

The prevalence of bedbug infestation and its public 
health impact are not well known, and information on 

Figure 1 Comparison of bedbug infestation between different hospitals and wards in Lahore, Pakistan
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public and professional knowledge and containment 
practices is limited (9). Thirty-one (36%) of the nurses 
in our 2 hospitals were unable to identify a live bedbug. 
Healthcare workers’ knowledge of prevention and 
control of bedbug infestation was poor in other studies 
(16,17). Alizadeh et al. (18) found that only 72% of medical 
students and 33% of pharmacy students in the Islamic 
Republic of Iran knew the correct control measures for 
bedbug infestations. 

Bedbug infestations are especially rampant in 
healthcare settings, as reported in Canada (doctors’ 
offices) (16) and the USA (nursing homes) (19). We found 
that the 2 public sector hospitals studied in Lahore were 
heavily infested, which was similar to the findings by 
Mehwish et al., that 70.14% of patients reported finding 
bedbugs in hospitals in Karachi (20). These results 
suggest that bedbug infestation needs to be studied in 
other hospitals in Pakistan.

Table 1 Knowledge of ward in-charges regarding bedbug infestation markers in Lahore, Pakistan

Variable Infested (n = 62) Noninfested (n = 24) Total P valuea

n % n %
Identify shed skin

Yes 09 14.5 02 8.3 11 0.720

No 53 85.5 22 91.7 75

Identify bedbugs bite

Yes 48 77.4 11 45.8 59 0.005

No 14 22.6 13 54.2 27

Bedbug presence

Yes 60 96.8 00 00.0 60 < 0.001

No 02 3.2 24 100 26

Live bedbugs

Yes 51 82.3 04 16.7 55 < 0.001

No 11 17.7 20 83.3 31

Bedbug faeces

Yes 22 35.5 01 4.2 23 0.003

No 40 64.5 23 95.8 63

Blood spots

Yes 30 48.4 06 25.0 36 0.049

No 32 51.6 18 75.0 50
aχ2 test. P ≤ 0.05 indicates significant difference.

Table 2 Comparison of bedbug control measures taken by infested and noninfested hospital wards in Lahore, Pakistan 

Variable Infested Noninfested Total P value

n % n %
Control measures taken

Yes 16 25.8 24 100 40 < 0.001

No 46 74.2 0.0 0.0 46

Kerosene

Yes 27 43.5 1 4.2 28 <0.001

No 35 56.5 23 95.8 58

10% cypermethrin/chlorine bleach

Yes 8 12.9 10 41.7 18 0.003

No 54 87.1 14 58.3 68

Cypermethrin 0.25%)/cyhalothrin 15% powder

Yes 09 14.5 6 25 15 0.342

No 53 85.5 18 75 71

Allethrin+resmethrin spray/methylated spirit

Yes 6 9.7 1 4.2 7 0.668
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Hospitals in developing countries are overburdened, 
and many structures and equipment are old and well 
used, and are potential hiding places for bedbugs to breed 
and multiply. The host-seeking behaviour of bedbugs is 
initiated by human body odour. Hentley et al. showed that 
dirty linen or clothing attracts bedbugs (21). Therefore, 
in warm climates such as in tropical and subtropical 
countries, bed sheets soaked with sweat and body odour 
can attract bedbugs.

This study should make relevant stakeholders to 
acknowledge bedbug infestation as a public health 
concern, thus paving the way for efforts to detect, 
prevent, and control bedbug infestations using cost-
effective, sustainable management/containment 
strategies. It highlights the need to develop tools for 
surveillance, monitoring, management, and control of 
bedbugs at health facilities by prioritizing the issue and 
implementing comprehensive and regular pest control 
strategies. Although the potential for transmission of 
infection via bedbug bites has not been fully established, 

the physical discomfort, pain, and secondary infections 
caused by the bites are additional stress for already 
sick patients. Future research should focus on patients’ 
experiences and the mental health effects of bedbug 
infestation in healthcare and community settings.  

Our study had some limitations. First, it assessed the 
knowledge of healthcare staff about bedbug infestation 
and did not explore the knowledge and experience of 
patients. Second, we did not investigate the reasons for 
the lack of evidence-based input into bedbug eradication 
efforts undertaken by the hospital wards. 

Conclusion
The majority of the hospital wards in this study were 
infested with bedbugs, and staff knowledge of infestation 
and eradication practices were below standard.
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Infestation de punaises de lit dans des hôpitaux de Lahore
Résumé
Contexte : Des infestations de punaises de lit ont été signalées dans le monde entier, mais peu de rapports font 
état de ce parasite important du point de vue de la santé publique au Pakistan. Il s'agit de la première étude sur 
l'infestation de punaises de lit dans un établissement de santé à Lahore, au Pakistan.
Objectifs : Étudier l'infestation de punaises de lit dans des hôpitaux du secteur public à Lahore, au Pakistan.
Méthodes : La présente étude transversale a été menée dans 86 services de deux hôpitaux de soins tertiaires à Lahore 
en octobre et novembre 2019, en utilisant une technique d'échantillonnage non probabiliste. Les responsables des 
services ont été interrogés au moyen d'un questionnaire structuré auto-développé et les services ont été examinés à la 
recherche de punaises de lit ou de leurs marqueurs. 
Résultats : Des signes d'infestation de punaises de lit ont été trouvés dans 72,1 % des services. Il n'y avait pas de 
différence significative dans le taux d'infestation entre les deux hôpitaux, mais l'incidence de l'infestation dans les 
services qui avaient mis en œuvre des mesures de lutte était considérablement plus faible (25,8 % contre 74,2 %). 
Aucune mesure de lutte appliquée dans 53,4 % des services échantillonnés.
Conclusion : L'infestation de punaises de lit était répandue dans les deux hôpitaux ayant fait l'objet de l'étude et les 
connaissances sur l'identification et l'éradication de ce parasite parmi les directeurs des services étaient insuffisantes. 
Les mesures de lutte, lorsqu'elles étaient appliquées, étaient de qualité insuffisante et ne reposaient sur aucune base 
factuelle.

العدوى ببقِّ الفراش في مستشفيات لاهور
حافظ أمين، محمد محمود، هدى سروار، أنجوم رزق، عمر فاروق، فيصل مشتاق، مرسلين علي

الخلاصة
الخلفية: تتوفر تقارير عن العدوى ببقِّ الفراش على الصعيد العالمي، ولكن ثمة القليل من التقارير بشأن هذا الطفيلي المهم المؤثر على الصحة العامة 

في باكستان. وهذه هي الدراسة الأولى عن العدوى ببقِّ الفراش في أماكن الرعاية الصحية في لاهور، باكستان.
الأهداف: هدفت هذه الدراسة الى دراسة العدوى ببقِّ الفراش في مستشفيات القطاع العام في لاهور، باكستان.

طرق البحث: أُجريت هذه الدراسة  المقطعية في 86 عنبًرا في مستشفيين للرعاية التخصصية في لاهور خلال شهري أكتوبر/ تشرين الأول ونوفمبر/ 
م يملؤه المجيبون  تشرين الثاني 2019، باستخدام أسلوب أخذ العينات غير الاحتمالية. وأُجريَت مقابلات مع مشرفي العنابر باستخدام استبيان مُنظَّ

بأنفسهم، وفُحصت العنابر بحثًا عن بقِّ الفراش أو علاماته. 
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النتائج: وُجدت أدلة على وجود عدوى ببق الفراش في 72.1% من العنابر. ولم يكن ثمة اختلاف كبير في معدل الإصابة بالعدوى بين المستشفيين، 
ذ أي تدابير مكافحة  ولكن كان ثمة انخفاض كبير في معدل الإصابة بالعدوى في العنابر التي نفذت تدابير المكافحة )25.8% مقابل 74.2%(. ولم تُنفَّ

في 53.4% من العنابر التي أُخذت عينات منها.
يتعلق  فيما  الكافية  بالمعرفة  يتحلون  العنابر  للدراسة، ولم يكن مشرفو  المستشفيين الخاضعين  الفراش منتشرة في  ببقِّ  العدوى  كانت  الاستنتاجات: 

بالكشف عن هذه الآفة والقضاء عليها. وكانت تدابير المكافحة، حيثما طُبقت، دون المستوى المطلوب وليست مسنَدة  بالدلائل.


